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Greiner 
@ CITY OF SCOTTSDALE GIs  PHASE II 

SCOPE OF SURVEYING SERVICES 

Item I ,  Task No. 2 - Mark Aerial Targets 

1) Recover aerial target locations utilizing monuments with previously established 
horizontal coordinates. 

2) Paint or paper (biodegradable plastic) aerial target locations. 

3) Remove aerial targets that can be removed following the end of aerial flight 
missions. 

Item 2, Task No. 3 - Control Densificatiorz 

1) Establish horizontal coordinates on additional aerial targets or aerial target 
positions found not as described (Hunsaker Report). 

2j Establish vertical coordinates on additional aerial targets or aerial target 
positions found not as described (Hunsaker Report) by CPS or traditional 
surveying methods (two-foot contour areas). 

Item 3, Task No. 19 - Conventional Spirit Levels 

1) Establish vertical coordinates on aerial targets by traditional surveying methods 
(differential levels) (one-foot contour areas). 

Item 4 - Surveyor's Report 

1) Prepare a surveyor's report of the project including horizontaVvertica1 control 
submittals, photocopies of field notes, GPS results and least squares adjustments 
of differential levels. 



a 6~iner 
CITY OF SCOTTSDALE G I s  PHASE I1 

COUNTY MAPPING AREAS 

SCOPE OF SURVEYING SERVICES 

Item 1, Task No. 1 - Mark Aeriul Targets 

1) Recon of aerial target locations. 
2) Paint or paper (biodegradable plastic) aerial target locations. 
3) Remove aerial targets that can be removed following end of aerial flight 

missions. 

Item 2, Task Nos. 2 and 3 - Control Densi~cation/Conventional Levels 

1) Establish horizontal coordinates on aerial targets by GPS methods. 
2) Establish vertical coordinates on aerial targets by GPS or traditional surveying 

methods. 

Item 3, Task No. 5 - Mapping Verifiation 

1) Perform a field survey by traditional surveying methods. Provide client with 
photocopies of field notes for contour and planimetric feature verification. 

Item 4, Task No. 6 - Surveyor's Report 

1) Prepare a surveyor's report of the project including horizontab'vertical control 
submittals, photocopies of field notes, GPS results, least squares adjustments of 
differential levels. This report will be combined with the surveyor's report of 
the CIS Phase 11 project. 



a Desert Greenbelt, One-Foot Contour Interval 

H o r i z s ~  
&Arne% 

tm NAD 83, Modified State Plane Ground, Central Zone 

u Note A11 Horizontal Control Converted to Ground Coordinates by 
the City of Scottsdale 

7 

m N A W  88, Modified City of Sc0ttsdal.e Datum 

rr Note All Vertical Control Converted to N A W  88 by Greher 

rn Note All Vertical Control (Elevations) to Actual Target 

G a u d  Wrotm 
~ V ~ X ~ Q ~ Y ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ < C X ~ W C E Y . ~ ~ ~ ~ X < ~ ~ . ~ ~ )  

1. Differential Elevations (Greiner) 

2. GPS Elevations (City of Scottsdale) 

3. GPS Elevations (Greiner) 

4. GPS Horizontal (City of Scottsdale) 

5. GPS Horizontal (Greiner) 



AREA - DESERT GREENBELT, 1-FOOT C . I .  1 of 3 

A e r i a l  
C o n t r o l  GPS 

Name Name 
-----.-.---------- - 

501 ---- 
502 ---- 
503 2153 
504 2152 
505 2103 
506 2102 
507 ---- 
508 2141 
509 ---- 
510 2111 
511 ---- 
512 2021 
513 3023 
514 ---- 
515 2353 
516 ---- 
517 2263 
518 2142 @ 519 2113 
520 2112 
521 2023 
522 2022 
523 1353 
524 1352 
525 1263 
526 ---- 
527 3011 
528 ---- 
529 2361 
530 ---- 
531 2251 
532 ---- 
533 ---- 
534 ---- 
535 2131 
536 2124 
537 2121 
538 2014 
539 2011 
540 ---- 
541 1361 
542 ---- 
5 3 3013 
544 * 545 

3012 
2363 

546 2362 

N o r t h i n g  E a s t i n g  E l e v a t i o n  N o t e  



Aerial 
Control 
Name 

--------- ------- -- 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 

 ast tin^. Elevation Note GPS 
Name 

---------- -------- 
2253 
2252 
2243 

Northing 



A e r i a l  
Con t ro l  GPS N o r t h i n g   ast tin^, Eleva t ion  Note 

Name Name 
___________________------------------------------------------------ ___________________------------------------------------------------ 

5 9 3  ---- ----- - ------------ 2 , 4 2 0 . 5 9  1 
5 9 4  8 0 8 1  9 5 5 , 3 1 5 . 5 1 5 2  7 1 5 , 6 2 3 . 4 6 8 1  1 , 5 2 4 . 8 7  1, 4  
5 9 5  ---- ------------ ------------ 1 , 5 5 8 . 6 1  1 
5 9 6  8 0 5 1  9 6 0 , 4 1 7 . 1 7 9 1  7 1 5 , 5 9 7 . 2 3 0 3  1 , 5 9 8 . 6 0  1 , 4  
5 9 7  ---- ------------ ------------ 1 , 6 3 8 . 0 8  1 
5 9 8  ---- ------------ ------------ 1 , 6 9 3 . 5 7  1 
5 9 9  ---- ------------ ------------ 1 , 7 7 5 . 8 4  1 

6 0 0  ---- ------------ ------------ 1 , 8 3 7 . 1 0  1 
6 0 1  ---- ------------ ------------ 1 , 9 0 3 . 0 3  1 
502 ---- ------------ ------------ 2 , 0 9 3 . 7 2  1 
6 0 3  7 1 7 1  9 8 1 , 5 4 4 . 9 9 0 7  7 1 5 , 4 4 7 . 8 3 8 8  2 , 1 8 4 . 1 7  1, 4  
6 0 4  ---- - - - - - - - - -we-  ------------ 2 , 2 3 5 . 5 1  1 
6 0 5  7 0 8 1  9 8 6 , 8 2 4 . 9 0 7 3  7 1 5 , 5 7 5 . 3 0 0 1  2 , 3 0 9 . 7 2  1, 4  
6 0 6  ---- 9 9 4 , 5 6 8 . 9 0 2 0  7 1 5 , 6 3 6 . 0 9 4 5  2 , 7 3 9 . 5 1  3 ,  5 
6 0 7  6 3 2 1  9 9 7 , 2 4 9 . 0 7 7 0  7 1 5 , 6 7 4 . 7 3 4 5  2 , 5 0 3 . 3 2  1, 4  
6 0 8  ---- 9 9 9 , 9 0 5 . 2 8 9 3  7 1 3 , 0 1 2 . 4 7 1 9  2 , 5 4 8 . 7 0  1, 5 
609  7 3 2 3  9 6 3 , 0 5 9 . 5 0 2 6  7 1 8 , 2 3 9 . 4 5 0 6  1 , 7 1 2 . 3 8  1, 4  
6 1 0  7322  9 6 5 , 7 0 0 . 5 7 8 0  7 1 8 , 2 3 9 . 1 5 4 1  1 , 8 0 1 . 5 0  2 ,  4 
6 1 1  ---- ------------ ------..-....---- 1 , 8 2 4 . 0 8  1 
612  7292  9 7 0 , 9 8 3 . 8 8 6 8  7 1 8 , 2 3 3 . 6 5 2 2  1 , 9 2 4 . 9 7  1 , 4  
6 1 3  7 2 0 3  9 7 3 , 6 2 1 . 4 7 9 1  7 1 8 , 2 2 9 . 6 2 6 5  2 , 0 3 1 . 0 0  2 ,  4 
614  7202  9 7 6 , 2 7 1 . 3 0 5 2  7 1 8 , 2 2 8 . 2 3 6 1  2 , 5 5 8 . 9 0  2 ,  4  
6 1 5  7 1 7 3  9 7 8 , 9 1 7 . 1 1 3 6  7 1 8 , 2 2 2 . 7 1 9 2  2 , 1 2 3 . 8 7  1, 4  
616  7172  9 8 1 , 5 4 9 . 9 2 0 2  7 1 8 , 2 2 1 .  '7158 2 , 4 6 5 . 8 0  2 ,  3 
617  7 0 8 3  9 8 4 , 1 8 9 . 7 5 3 8  7 1 8 , 2 1 9 . 4 3 1 3  2 , 3 0 4 . 8 4  1, 4 
6 1 8  7082  9 8 6 , 8 2 9 . 3 4 8 8  7 1 8 , 2 1 1 . 4 9 1 6  2 , 3 7 5 . 1 4  1, 4  
619 ---- 9 6 8 , 3 6 6 . 0 8 5 9  7 2 0 , 7 9 7 . 1 1 5 8  1 , 9 3 4 . 3 0  3 ,  5 
620  7 2 8 1  9 7 0 , 9 8 4 . 4 9 1 2  7 2 0 , 8 7 0 . 4 7 6 6  2 , 1 0 8 - 4 4  I., 4 
6 2 1  ---- ------------ ------------ 2 , 0 5 9 . 2 4  1 
622  7 1 6 1  9 8 1 , 5 4 6 . 1 2 9 5  7 2 0 , 8 5 1 . 7 9 2 4  2 , 4 3 7 . 1 8  1, 4  
6 2 3  ---- 9 8 8 , 1 6 6 . 9 4 7 1  7 2 1 , 5 0 1 . 9 2 6 2  2 , 7 6 8 . 4 6  3 ,  5 
624  7 2 8 3  9 6 8 , 3 4 5 . 3 8 9 7  7 2 3 , 5 0 6 . 5 0 4 2  2 , 0 9 5 . 9 0  2 ,  4  
6 2 5  7 2 8 2  9 7 0 , 9 8 5 . 3 6 6 9  7 2 3 , 5 0 2 . 6 9 3 5  2 , 1 9 7 . 7 0  1 , 4  
6 2 6  ---- 9 7 3 , 6 2 4 . 0 2 5 7  7 2 3 , 4 9 8 . 3 0 6 8  2 , 3 0 2 . 6 5  3 , 5  
6 2 7  ---- 9 6 8 , 0 6 4 . 6 0 8 8  7 2 5 , 9 4 6 . 9 3 9 5  2 , 8 8 4 . 9 1  3 ,  5 
6 2 8  7 2 7 1  9 7 0 , 9 7 5 . 3 3 3 0  7 2 6 , 1 3 5 . 1 2 0 5  2 , 5 0 4 . 6 0  2 ,  4  
6 2 9  ---- 9 7 3 , 7 5 9 . 5 4 7 4  7 2 6 , 0 7 1 . 9 0 9 1  3 , 1 3 4 . 1 5  3 ,  5 



SCOTTSDRLE GIs - PHASE XI e Aeriul Mapping Control 

Area: 

a County, Two-Foot Contour Interval 

a NAD 83, Modified State Plane Ground, Central Zone 

a Not.- All Horizontal Control Converted to Ground Coordinates by 
the City of Scottsdale 

* Vertical.- 
:~$<~~~:~:$<.:.:!:<~~.;.:W~,:~~~+X+:~~~7fi:.>:~:~>~,~:.:~~>Xr#>y~>>:+:~A.:.>.VW..:~>>%X~:.>X+:<<.+~;~;s+~~%:<<~:~~:.X<%%~>>:.:.:~>:~~X.:%+%>&Y~~>:.X<~WL.:.:<+X~:~>~+X<~X~~~:.>:.:<<.7L~X~W<~~:,\<~~~:.>:.X 

NAVD 88, Modified City of Scottsdale Datum 

R Natc All Vertical Control Converted to NAVD 88 by Greiner 

r Note.- All Vertical Control (Elevations) to Actual Target 

General Notes: 

1. Differential Elevations (Greiner) 

2. GPS Elevations (City of Scottsdale) 

3. GPS Elevations (Greiner) 

4. GPS Horizontal (City of Scottsdale) 

5. GPS Horizontal (Greiner) 



AREA - COUNTY, 2-FOOT C.I. 1 OF 1 

Aerial 
Control GPS 
Name Name Northing Easting Elevation Note 

_________-_______----------------_--------------------------------- ---______________-_------------------------------------------------  
101 883,539.0199 697,064.0139 1,166.95 3, 5 
102 887,711.9369 697,044.2964 1,177.95 3, 5 
103 883,668.1295 702,317.2211 1,176.31 3, 5 
104 887,742 -2092 702,168.3250 1,180.25 3, 5 





AREA - MID-SCOTTSDALE, 2-FOOT C.I. 1 OF 2 

Aerial 
Control GPS 
Name Name Northing Easting Elevation Note 

__________________-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
705 3214 942,086.5103 689,244.2787 1,368.9 2, 4 
706 3211 944,727.8056 689,247.5985 1,383.8 2, 4 



AREA - MID-SCOTTSDALE, 2-FOOT C.I. 2 OF 2 

Aerial 
Control GPS 
Name Name Northing Easting Elevation Mote 

-____-____--____-_---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  -_____-___--___-___---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  



AREA - SOUTH SCOTTSDALE, 1-FOOT C.1. 
Aerial 

Cont ro l  GPS 
N a m e  N a m e  Northing Easting Elevation Note 

___________________---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
301 4323 899,525.7122 686,476.7391 1,276.19 1, 4 
302 4322 902,167.4912 686,490.2834 1,257.04 1, 4 
303 4334 899,557.0429 689,151.8288 1,311.40 1, 4 
304 ---- ------------ ------------ 1,272.75 1 
305 4284 904,861.9374 689,192.5155 1,262.49 1, 4 
306 4281 907,485.7014 689,210.1904 1,284.62 1, 4 
307 5043 894,233.4964 691,756.1727 1,318.85 1, 4 
308 5042 896,944.3104 691,844.4946 1,287.40 1, 4 
309 4333 899,585.8588 691,836.9923 1,284.43 1, 4 
310 4332 902,228.1397 691,857.4344 1,272.58 1, 4 
311 ---- 904,876.8719 691,995.2148 1,263.83 1, 5 
312 ---- ------------ ------------ 1,282.53 1 
313 ---- 1,026,293.3204 712,998.1423 1,305.95 1 
314 4212 912,806.9796 691,885.8319 1,342.41 1, 4 
315 4163 915,450.3831 691,897.6071 1,376,13 1, 4 
3i6 5034 894,282.3151 694,399.9271 1,242.29 1, 4 
317 @ 318 

5031 896,927.4279 694,459.5614 1,254.64 1, 4 
4344 899,606.5894 694,468.9727 1,255.48 1, 4 

319 4341 902,256.9707 694,480.5730 1,252.64 1, 4 
320 4274 904,908.2040 694,487.8807 1,256.47 1, 4 
321 4271 907,561.3707 694,494.442'7 1,275.18 1, 4 
322 4224 910,212.9483 694,500.2409 1,289.75 1, 4 
323 4221 912,858.5724 694,504.6738 1,311.53 1, 4 
324 ---- ------------ ------------ 1,326.74 1 
325 ---- 91,8,164.3632 694,553.7899 1,328.40 1, 5 
326 4104 920,817.8095 694,568.6171 1,323.52 1, 4 
327 4101 923,450.7015 694,582.7214 1,316.49 1, 4 
328 5102 891,690.9067 697,008.5442 1,211.09 1, 4 
329 ---- 894,330.3100 697,045,9911 1,223.61 1, 5 
330 5032 896,967.1598 697,083.8330 1,230.90 1, 5 
331 4343 904,942.1286 697,109.0573 1,236.19 1, 5 
332 4342 1,028,951.7328 723,558.1426 1,237.99 1, 4 
333 4273 1,026,310.4417 723,561.9241 1,247.13 1, 4 
334 4272 907,600.8662 697,116.1884 1,260.77 1, 4 
335 4223 910,256.8740 697,120,7679 1,278.47 1, 4 
336 4222 912,913.9206 697,125.2485 1,289.50 1, 4 
337 4153 915,569.1432 697,151.7418 1,300.24 1, 4 
338 4152 918,225.4552 697,179.6797 1,302.56 1, 4 
339 4103 920,882.5972 697,252.1442 1,303.21 1, 4 
340 4102 923,523.2279 697,230.4967 1,299.90 1, 4 
311 4033 926,164.1468 697,207.8750 1,295.18 1, 4 
342 * 343 

4032 928,709.7766 697,132.0095 1,299.10 1, 4 
3343 931,351.3565 697,140.1899 1,310.09 1, 4 

344 3342 933,991.5155 697,148.1576 1,322.76 1, 4 
345 3273 936,692.8706 697,133.1637 1,337.38 1, 4 



AREA - SOUTH SCOTTSDALE, 1-FOOT '2.1. 

A e r i a l  
Control GPS 
Name Name Northing Easting Elevation Note ___________________-----------------------------------------------  ________________-__---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

3 4 7  5024  8 9 4 , 3 3 9 . 3 3 1 0  6 9 9 , 6 7 3 . 2 7 3 9  1 , 1 9 2 . 6 3  1, 4  
3 4 8  ---- 8 9 6 , 9 8 1 . 2 3 4 4  6 9 9 , 7 3 0 . 3 6 4 9  1 , 2 0 5 . 2 2  1, 5  
3 4 9  4354  8 9 9 , 6 3 3 . 7 8 6 0  6 9 9 , 7 2 9 . 1 1 0 3  1 , 2 1 6 . 9 8  1, 4  
3 5 0  ---- 9 0 2 , 2 8 8 . 9 0 6 9  6 9 9 , 7 1 9 . 9 4 4 8  1 , 2 2 6 . 4 0  1, 5 

351 4264  9 0 4 , 9 3 6 . 0 8 6 6  6 9 9 , 7 3 7 . 1 2 5 2  1 , 2 3 5 . 6 7  1, 4  
3 5 2  4 2 6 1  9 0 7 , 5 8 4 . 6 6 2 1  6 9 9 , 7 4 6 . 0 8 9 4  1 , 2 4 6 . 6 2  1, 4 
3 5 3  4 2 3 4  9 1 0 , 2 3 5 . 4 5 0 0  6 9 9 , 7 5 0 . 6 1 0 4  1 , 2 6 0 . 6 6  1, 4  
3 5 4  4 2 3 1  9 1 2 , 8 8 4 . 7 7 3 8  6 9 9 , 7 5 3 . 8 6 6 6  1 , 2 7 0 . 5 6  1, 4  
3 5 5  ---- ------------ ------------ 1 , 2 7 6 . 8 3  1 
3 5 6  4 1 4 1  9 1 8 , 1 8 2 . 5 5 0 6  6 9 9 , 7 9 2 . 6 1 6 0  1 , 2 8 3 . 3 3  1, 4  
3 5 7  ---- 9 2 0 , 8 3 4 . 7 5 6 8  6 9 9 , 8 1 2 . 9 3 1 1  1 , 2 8 4 . 5 3  1, 5  
3 5 8  4 1 1 1  9 2 3 , 4 7 6 , 0 2 5 3  6 9 9 , 8 3 4 . 5 5 8 6  1 , 2 8 1 . 7 0  1, 4  
3 5 9  ---- ------------ ------------ 1 , 2 9 4 . 7 5  1 

3 6 0  4 0 2 1  9 2 8 , 8 0 0 . 4 3 5 1  6 9 9 , 7 7 2 . 2 5 1 3  1 , 3 0 3 . 8 8  1, 4  
3 6 1  ---- ------------ ---nu------- 1 , 3 1 4 . 3 1  1 

3 6 2  ---- ------------ ------------ 1 , 3 2 5 . 5 5  1 
3 6 3  5112  8 9 1 , 7 0 3 . 1 1 9 4  7 0 2 , 2 5 5 . 8 5 4 2  1 , 1 9 0 . 6 5  1, 4  
3 6 4  5 0 2 3  8 9 4 , 3 4 8 . 1 3 6 3  7 0 2 , 3 1 7 . 1 5 2 8  1 , 2 1 1 . 3 2  1, 4  
3 6 5  5 0 2 2  8 9 6 , 9 9 3 . 8 3 9 6  7 0 2 , 3 7 8 . 3 8 5 6  1 , 2 2 1 . 7 7  1, 4  
3 6 6  4 3 5 3  8 9 9 , 6 4 0 . 3 0 8 7  7 0 2 , 3 6 6 . 0 4 9 6  1 , 2 2 7 . 3 4  1, 4  
3 6 7  4352 9 0 2 , 2 9 9 . 2 2 1 2  7 0 2 , 3 4 8 . 9 2 7 7  1 , 2 2 9 . 0 0  1, 4  
3 6 8  4 2 6 3  9 0 4 , 9 3 3 . 9 1 4 3  7 0 2 , 3 6 4 . 9 7 3 4  1 , 2 3 5 . 5 2  1, 4  
3 6 9  4262  9 0 7 , 5 6 8 . 2 7 7 2  7 0 2 , 3 7 5 . 8 8 7 3  1 , 2 3 8 . 1 1  1, 4 
3 7 0  4 2 3 3  9 1 0 , 2 1 3 . 4 0 6 0  7 0 2 , 4 0 3 . 0 1 3 7  1 , 2 4 4 . 5 7  1, 4  
3 7 1  4232  9 1 2 , 8 5 4 . 7 5 1 4  7 0 2 , 4 4 8 . 4 7 6 1  1 , 2 5 0 . 5 1  1, 4  
372  4 1 4 3  9 1 5 , 4 9 7 . 2 9 0 5  7 0 2 , 3 8 6 . 4 6 8 7  1 , 2 6 1 . 1 4  1, 4  
3 7 3  4142  9 1 8 , 1 3 8 . 2 9 3 3  7 0 2 , 4 0 4 . 2 1 5 5  1 , 2 6 6 . 7 4  1, 4  
3 7 4  4 1 1 3  9 2 1 , 0 8 6 . 7 3 7 0  7 0 2 , 4 2 2 . 3 5 8 1  1 , 2 8 0 . 2 3  1, 4  
3 7 5  4112 9 2 3 , 4 5 0 . 2 0 3 6  7 0 2 , 4 4 2 . 9 7 1 8  1 , 2 8 4 . 7 9  1, 4  
3 7 6  ---- ------------ ------------ 1 , 2 9 6 . 8 6  1 

3 7 7  4022  9 2 8 , 7 6 7 . 4 9 2 9  7 0 2 , 4 1 7 . 2 2 7 0  1 , 3 0 6 . 3 6  1, 4  
3 7 8  3 3 5 3  9 3 1 , 3 9 8 . 9 1 9 1  7 0 2 , 4 1 0 . 3 1 2 8  1 , 3 1 9 . 3 5  1, 4  
3 7 9  3352  9 3 4 , 0 3 3 . 0 0 2 5  7 0 2 , 4 2 2 . 6 5 6 5  1 , 3 3 1 . 4 5  1, 4  
3 8 0  5 1 2 1  8 9 1 , 7 1 3 . 9 8 5 2  7 0 4 , 8 9 2 . 3 6 4 3  1 , 1 8 8 . 4 1  1, 4  
381 5 0 1 4  8 9 4 , 3 5 6 . 6 7 9 8  7 0 4 , 9 0 5 . 9 9 5 2  1 , 2 0 2 . 8 4  1, 4  
3 8 2  5 0 1 1  8 9 7 , 0 0 2 . 5 9 8 5  7 0 4 , 9 2 7 . 2 2 1 4  1 , 2 1 8 . 5 0  1, 4  
3 8 3  4364  8 9 9 , 6 4 4 . 8 8 4 1  7 0 4 , 9 5 5 . 5 1 1 1  1 , 2 2 7 . 0 6  1, 4  
3 8 4  ---- ------------ ------------ 1 , 2 3 2 . 9 3  1 

3 8 5  4254  9 0 4 , 9 3 1 . 6 0 1 0  7 0 4 , 9 8 6 . 8 3 1 9  1 , 2 3 8 . 5 0  1, 4  
3 8 6  4 2 5 1  9 0 7 , 5 6 7 . 7 5 6 4  7 0 4 , 9 9 1 . 3 7 9 4  1 , 2 4 6 . 1 3  1, 4  
3 8 7  4244  9 1 0 , 2 1 1 . 1 7 1 0  7 0 5 , 0 0 0 , 5 2 2 3  1 , 2 5 2 . 8 9  1, 4  
3 8 8  4 2 4 1  9 1 2 , 8 5 1 , 7 7 5 1  7 0 5 , 0 0 9 . 2 2 6 8  1 , 2 5 9 . 9 2  1, 4  
3 8 9  4134  9 1 5 , 4 9 5 . 3 6 8 4  7 0 5 , 0 1 8 . 8 7 5 9  1 , 2 6 6 . 0 5  1, 4  
3 9 0  4 1 3 1  9 1 8 , 1 3 4 . 9 4 2 1  7 0 5 , 0 2 8 . 6 3 4 7  1 , 2 7 0 . 8 2  1, 4  



AREA - SOUTH SCOTTSDALE, 1-FOOT C.I. 
A e r i a l  

C o n t r o l  GPS 
Name Name Northing Easting Elevation Note 



Gminer sC0l-TSDAL.E GIs - P W E  11 

0 Aerid Mqping Control 

r Desert Greenbelt, One-Foot Contour Interval 

................. 

r NAD 83, Modified State Plane Ground, Central Zone 

r Note.- All Horizontal Control Converted to Ground Coordinates by 
the City of Scottsdale 

................. 

rr NAVD 88, Modified City of Scottsdde Datum 

n Note All Vertical Control Converted to NAVD 88 by Greiner 

m Note A11 Vertical Control (Elevations) to Actual Target 

General Notes= 
~ X I : ~ ~ ~ ~ ~ ~ ~ ( O * ~ < * : ~ ~ : ~ W ' : ~ \ ) . ~ ( U : ~ W ~ Y A + X X X ~ ~ Y ~ ~ C ' ~ < W W M Y . W W M Y ~ X < Q M < ~ X . ~ ~ W I Y : W ~ ' A ~ Y / X ( U X . W X ( ~ X U Q W  

1. Differential Elevations (Greiner) 

2. GPS Elevations (City of Scottsdale) 

3. GPS Elevations (Greiner) 

4, GPS Horizontal (City of Scottsdale) 

5. GPS Horizontal (Greiner) 



AREA - DESERT GREENBELT, 1-FOOT C . I .  1 OF 1 

Aerial 
Control GPS 
Name ' Name Northing Eastinq Elevation Note 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
*510A ---- - - - - - - - - - - - - - - 1,972.59 1 

A ALTERNATE VERTICAL CONTROL 

**ALTERNATE HORIZONTAL CONTROL, SUBMITTED WRONG COORDINATE VALUE 



AREA - DESERT GREENEELT, 1-FOOT C.I. 1 OF I 

Aerial 
Control GPS 
Name Name Northing Easting Elevation Note 

* G.P.S. ON INCORRECT AERIAL CONTROL POINT. 
PREVIOUSLY SUBMITTED AS AERIAL CONTROL NAME 608. 

**NEW COORDINATE VALUE. ESTABLISHED BY TRADITIONAL SURVEYING 
METHODS 



Desert Greenbelt, One-Foot Contour Interval 

NAD 83, Modified State Plane Ground, Central Zone 

Note All Horizontal Control Converted to Ground Coordinates by 
the City of Scottsdale 

NAVD 88, Modified City of Scottsdale Datum 

Note All Vertical Control Converted to NAVD 88 by Greiner 

Note AU Vertical Control (Elevations) to Actual Target 

General Notex 

1. Dserential Elevations (Greiner) 

2. GPS Elevations (City of Scottsdale) 

3. GPS Elevations (Greiner) 

4. GPS Horizontal (City of Scottsdale) 

5. GPS Horizontal (Greiner) 

6. Traditional Horizontal (Greiner) 



AREA - DESERT GREENBELT, 1-FOOT C.I. 1 OF 1 

Aerial 
Control GPS 
Name Name Northing Easting Elevation Note 

_____________--___-- - - - - - - - - - - - - - - - - - - - - -  __________________---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  ....................... 
623A ---- 9 8 7 , 0 7 4 . 3 7 5 0  720 ,283 .7417  2 ,440 .39  1, 6 



AREA - SOUTH SCOTTSDALE, 1-FOOT C.I. - REVISED 1 OF 1 

Aerial 
Con t ro l  GPS 
Name Name Northing Easting Elevation Note ______-____-_--------------------------------------------------- _--__-____--_-----_--------------------------------------------- 

332 4342 NOT . AVAILABLE 1,237.99 1 



AREA - SOUTH SCOTTSDALE, 1-FOOT C . I .  

Aerial 
Control GPS 
Name Name Northing Easting Elevation Note 

-__-___--___-__---------------_----_------------------------_--- - -_________-______--- - - - - - - - - - - - -  ............................... 

* ADDITION OF X, Y, Z 



Area: 

*North Scottsdale, Two-Foot Contour Interval 

Horizontal: 

*NAD 83, Modified State Plane Ground, Central Zone 

*Note: All Horizontal Control Converted to Ground Coordinates by the City of 
Scottsdale 

Vertical: 

*NAVD 88, Modified City of Scottsdale Datum 

*Note: All Vertical Control Converted to NAVD 88 by Greiner 

*Note: All Vertical Control (Elevations) to Actual Target 

General Notes: 

1. Differential Elevations (Greiner) 

2. GPS Elevations (City of Scottsdale) 

3. GPS Elevations (Greiner) 

4. GPS Horizontal (City of Scottsdale) 

5. GPS Horizontal (Greiner) 

6. Traditional Horizontal (Greiner) 

7. Trigonometric Elevations (Greiner) 
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SCO'TTSDALE GIS - PHASE XI 
Aerial Mapping Control 

Area: 

*North Scottsdale, Two-Foot Contour Interval 

Horizontal: 

*NAD 83, Modified State Plane Ground, Central Zone 

*Note: All Horizontal Control Converted to Ground Coordinates by the City of 
Scottsdale 

Vertical: 

*NAVD 88, Modified City of Scottsdale Datum 

*Note: All Vertical Control Converted to NAVD 88 by Greiner 

-Note: All Vertical Control (Elevations) to Actual Target 

General Notes: 

1. Differential Elevations (Greiner) 

2. GPS Elevations (City of Scottsdale) 

3. GPS Elevations (Greiner) 

4. GPS HorizontaI (City of Scottsdale) 

5. GPS Horizontal (Greiner) 

6. Traditional Horizontal (Greiner) 

7. Trigonometric Elevations (Greiner) 



AREA - NORTH SCOTTSDALE, 2-FOOT C.I. 1 of 1 

Aerial 
Control GPS 
Name Name Northing Easting Elevation Note ................................................................. -- ................................................................... 

* REVISION OF GPS NAME PREVIOUSLY SUBMITTED AS NUMBER 6313; 
CORRECT X, Y, AND Z COORDINATE VALUES ARE PROVIDED 



SCOTTSDALE GIs - PHASE N 
Aerial Mapping Control 

AREA 

Lost Dog Wash, One-Foot Contour Interval 

W HORIZONTAL 

NAD 83, Modified State Plane Ground, Central Zone 

Note: All Horizontal Control Converted to Ground Coordinates by the City 
of Scottsdale 

VERTICAL 

NAVD 88, Modified City of Scottsdale Datum 

Note: All Vertical Control Converted to NAVD 88 by Greiner 

Note: A11 Vertical Control (Elevations) to Actual Target 

GENERAL NOTES 
-- - 

Differential Elevations (Greiner) 

GPS Elevations (City of Scottsdale) 

GPS Elevations (Greiner) 

GPS Horizontal (City of Scottsdale) 

GPS Horizontal (Greiner) 

Traditional Horizontal (Greiner) 

Trigonometric Elevations (Greiner) 



AREA - LOST DOG WASH, ONE-FOOT C.I. 

Aerial 
Control GPS Northing Easting Elevation 
Name Name 

.......................................................... _-_________________--------------------------------------- 
806 8282 939454.6312 723541.3891 1426.62 
807 8162 950028.9047 723534.9683 1715.21 
828 8221 944730.7099 726178.5609 1543.39 
835 8272 939444.9227 728824.2607 1517.19 
836 8222 944726.4392 728819.9738 1636.11 
837 8152 950015.1647 728811.1789 2000.52 
858 8233 942091.9857 734095.0015 1630.18 
859 8143 947373 -3191 734100.6488 1832.29 
925 - - - -  - - - - - - - - - - -  - - - - - - - - - - -  - - - - - - -  
925-A - - - -  942166.0444 723667.9919 1453.14 
926 - - - - 944993.3996 723368.5493 1471.51 

927 - - - -  947192.4722 723476.0195 1543.40 
928 8271 939449.1112 726180.9278 1468.48 
929 8224 942090.2346 726178.3696 1523.60 
929-A - - - -  942090.2949 726056.8589 1521.27 
930 - - - -  947375.1497 726175.7502 1601.53 
931 - - - - 942085.2677 728821.8621 1584.62 
932 * 933 

8153 947372.5869 728813.3407 1926 -96 
8261 939449.0659 731462.5194 1543 -41 

934 - - - -  942088.3137 731459.2869 1626.15 
935 8231 944729.3529 731456.3423 1711.36 
936 - - - -  947366.2986 731488.5255 1804.19 
937 8141 950016.2083 731450.0446 1949.08 
938 8262 939451.3973 734099.4191 1567.74 
939 8232 944732.2715 734091.9388 1701.55 
940 8142 950016.2426 734091.8348 2007.13 

Note 



STAR*LEV Adjustment Program 
Copyright 1990 STARPLUS SOFTWARE, INC. 

Licensed f o r  Use by Greiner, Inca - Phoenix, Arizona 
S e r i a l  Number 10783 

STAR*LEV Version 1.19 
Run Date : Wed O c t  13  12:50:36 1993 

Summary of F i l e s  Used 

Input  Data F i l e  
Output Lis t ing  (This File) 
Adjusted Elevations 
Projec t  Options 
Error  Log 

Summary of Options Used 

Type of Run was Adjustment and Error  Propagation 

P r i n t  Input  Data F i l e  : No 
P r i n t  Summary of A l l  Input Observations : Yes 

Default Standard Error  f o r  Elevations FIXED 
Section Length Units 

0 
Turns 

Default Std Error  f o r  Diff i n  Elevations : 0.009 (FT-MeterlJTurn) 

Network has 3 f ixed e levat ion  s t a t i o n s  



Sta t ion  

Summary of A l l  Unadjusted Input  Observations 
____-____-__-______-------------------------  _______-___-_______-------------------------  

Nlmber o f  S t a t i o n s  w i th  Elevations = 130 

Eleva,tion Standard Error Description 

FIXED BRAS3 CAP IH WNBHOLE * 
* 
ir 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
% 

* 
* 
* 
* 
* 
* 
* 
* 
j: 

L 

j: 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
.k 



514 1543,4144 A 

515 1574.1844 * 
5 16 1612.0444 -k 

529 1628 .I244 J; 

528 1583 .I944 * 
5 26 1521.9444 A 

511 
501 

2021.9844 
1769,7944 t 

503 1798.6544 * 
507 1827.7544 * 
627 2304.9144 * 
5 38 1670.5344 * 
517 1652.3644 * 
531 1721.2044 * 
532 1775,0544 J( 

T BMl 2352 "9144 * 
TBM2 2422 .I844 * 
TBM3 2485.9444 * 
5 93 2420.6244 A. 

592 2415,4244 * 
591 2395.0444 * 
607 2505 .I744 * 
561 1529.7944 * 
579 1533 "8044 * 
TBM2 0 1541.6044 -k 

5 95 1559.1244 * 
594 1526,5844 * 
608 2548.7444 * 
573 2160 6044 -k 

571 2094 -7144 J; 

589 2166.3144 + 
604 2236 .I344 * 
562 1564.4244 * 
580 1571.8944 * 
596 1598 .a344 -k 

TBM21 1633.8644 -& 

609 1713.5944 * 
622 2438.4944 * 
566 1774.0844 * 
583 1735,5744 * 
565 1709,2544 * 
569 1984.4244 * 
5 9 7 1638,2344 * 
564 1655 -0644 JE 

582 1680.5144 * 
598 1693.6544 ic 

563 1.608 .I444 * 
568 1914.1244 * 
TBM.1 1974.8744 .j, 

587 2052.7344 ii. 

586 1 974 '1144 * 
602 2094.3644 ii. 

615 2225.2144 * 
581 1627.3044 -k 

560 2497,9744 -k 

578 1505.0344 * 
TBNl l 1817.3944 A- 

TBM12 1867.9544 * @ TBMl3 1869,3544 * 
567 1847.8644 * 
585 1899.6844 * 
584 1810 .I344 * 
600 1837.1244 * 
601 1303.0444 * 
TBM14 1913.4244 * 
- .  - -  - - -  - - .  . 



Number of Differences i n  Elevation = 216 

D i f f  Flev Length Std Err 
Turns 



556 
539 
522 
539 
522 
512 
522 
540 
5 2 3 
556 
574 
575 
555 
538 
537 
537 
520 
510 
506 
505 
504 
508 
5 18 
535 
518 
519 
520 
521 
505 
509 
504 
502 
529 
536 
544 
527 
514 
5 15  
5 16 
529 
5 2 7 
528 
527 
526 
506 
511 
502 
501 
504 
503 
507 
618 
617 
546 
530 
517 
531 
533 
532 
576 
TBMl 
TBIJI2 
TRM3 
TBMl 
593 
----A 

507 
508 
617 
618 
530 
517 
531 
549 
532 
533 
TBMl 
TBM2 
TBM3 
576 
593 
TBMl - - -  

Q . 0 l 8  
0,0113 
0 ,020 
0 ,018 
0,018 
Q. 028 
0 '020 
0.025 
0.022 
0.020 
0 * 022 
0-026 
0 ,018 
0 ,020 
0, oas 
0.015 
0.028 
0 "  020 
0 ,018 
0.018 
0,015 
0.015 
0 ,018 
0.015 
0.020 
0.018 
0 ,019 
0 ,918 
0.018 
0 ,  o l e  
0 * 018 
0.018 
0.018 
0,018 
0,0113 
0.r315 
0.018 
0.018 
0 ,015 
0.015 
0 ,020 
0.020 
Q, 018 
0.018 
0 ,022 
0.022 
0.023 
0 ,  a20 
0 ,018 
0.018 
0,018 
0 ,018  
0,018 
0.022 
0 ,023  
0.030 
0 ,026 
0,022 
0.022 
0 "  00s 
0,018 
0,015 
0 ,025 
0.023 
0.023 ., -a,. 



0,020 
0.022 
0,012 
0,012 
0,015 
0,020 
0,020 
0,020 
0 018 
0,018 
0,015 
0,015 
0.015 
0,015 
0,028 
0.020 
0,015 
0,015 
0*02§  
0.020 
0,018 
0.018 
0.022 
0.022 
0 a aas 
0.015 
0,018 
0.015 
0,022 
0,022 
0.015 
0.020 
0.018 
0,015 
0.032 
0,032 
0 025 
0,023 
0,018 
0.018 
0,018 
0,020 
0.018 
0. nas 
0,018 
0,018 
0,020 
0.020 
0,018 
0.015 
0,020 
0.022 
0.018 
0.018 
0.020 
0,020 
0.012 
0,025 
0.020 
0.030 
0.028 
0.022 
0,020 
0,020 
0 * 020 
n e r r *  
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Statisticaa Summary 
---...-----...--------... ------------------- 

Number of Observations = 216 
Number o f  Unknowns = 129  
Degrees of Freedom = 87 

Data Type Count Weighted Error 
Residuals Fzietas 

Stations 130 0,00 Q, OO 
D i f f  E lev  226 105.58 1.29 

Adjustment passes the Chi Square test a t  5% leveZ 
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TBMl1 
TBM12 
TBM13 
TBM12 
TBMll 
TBMl 1 

TBM12 
TBM13 
TBM12 
TBMl l 
549 
567 
TBMl 1 
585 
TBM12 
584 
TBM12 
600 
TBM13 
601 
TBM13 
TBM14 
TBM15 
TBM13 
TBN16 
625 
TBM16 
TBM15 
620 
TBMl 6 
612 
TBM15 
599 
6 1 1 
612 
621 
TBM14 



Error Propagation 
----------------- ----------------- 

Stat ion Elevation Standard Deviations 

S t a t i o n  Elevation Std Deli. 





Elapsed time = 00:00:04 



STAReLEV Adjustment Program 
Copyright 1990 STARPLUS SOFTWARE, I N C ,  

Licensed f o r  Use by Greiner, Inc, - Phoenix, Arizona 
Serial Number 10783 

STAR*LEV Version 1,1Q 
Run Bate : Sat Nov 13 07:44:13 1993 

Summary of Files Used 

Input Data File 
Output Listing (This File) 
Adjusted Elevations 
Project Options 
Error Log 

S w a r y  of Options Used 

Type of Run was Adjustment and Error Propasation 

Print Input Data File : No 
Print Summary of All Input Observations : Yes 

Default Standard Error for Elevations FIXED 
Section Length Units Turns 

Default Std Error for Diff in Elevations : 0.008 fFT-MeterldTurn) 

Network has 13 fixed elevation stations 





Number of Differences i n  Elevation = 128 

D i f  f Elev Length S t d  Erlr 
Turns 



3.19UO 
5,7500 
3.3600 
4.3400 

-12.3000 
-14 6300 

-2.2580 
-3.2100 
-0.6500 
13.4100 
-5.4300 
-4.4700 

-10.1900 
-5.2600 

3.8500 
-9.8400 

-18,0800 
-1.3200 

-16.4700 
13.5000 
-1.3100 
-9.4900 

0,9300 
14,4500 

6,9600 
-18.3300 

3,5400 
1.8300 
5.3700 

10.5300 
9.8800 
5.4700 
6,3600 

-11.8100 
6,8800 

-2.1300 
-4  7500 

-22.7200 
-15,6900 

3.8500 
0.2900 
5,0800 
0.0100 

-0,0100 
-9,4700 

4.1200 
-9.5400 
19,5400 
19,2700 
-5,5300 

2.5000 
-8 *2900  
14  7900 
19.2400 
-0,9900 

0.9900 
-7.5400 

2,1500 
-7,4400 

8,7500 
14,0500 
-6.8300 
-8,7500 

5.2700 
5,6000 
9 nnnn 





Updated E l  evat 

S t a t i o n  

Network Solution 
_-_-I___________ --...------------- 

Final  Rzsults 
------------- ------------- 

i o n s  and Changes from I n i t i a l  Estimates 

E l e v a t i o n  Change 

1210,6200 0.0000 
1230.6200 -0, 0000 
1235.9500 -0 , 0000 
1246.7500 O.OOr?O 
1260.2700 0 ,  0000 
1277.5700 -0.0000 
1289.1700 0,0005 
1299.5600 -0.0000 
1302.6100 -0,0000 
1299.3400 -0,0000 
1298,4700 -0,0000 
1309.4200 0.0000 
1322.3600 0,0000 
1325.5548 0. 0048 
1331,3108 0.0108 
1334.6804 0,0204 
1339,0264 0.0244 
1326,7300 0.0300 
1312.1036 0 ,0336 
2309.8443 0.0243 
1306.6297 Q, 0297 
1305.9512 0.0012 
1319.3526 -0,0174 
1313 .. 9087 -0,0313 
1302 7252 -0.0248 
1319. St377 0 01?7 
1284.5254 -0.0046 
1283,2107 -0.0693 
1266,7345 -0,0155 
1280.2299 -0.0201 
1278,9122 -0.0278 
1269,4175 -0,0325 
1270.3429 -0.0371 
1284.7307 -0.0493 
1291 ., 7286 -0~063.4 
1281,0046 -8,9054 
1284.5393 -0 Q107 
1286,3639 -0,0151 
1302,2411 -0.0789 
1290,0033 -0.0167 
1296,3593 -0,0207 
1296,8833 -0,0167 
1294,7533 -0.0167 
1276,8358 -0.0042 
1263 ,1388 -0.0122 
1264,9846 -0.0154 
1265.2704 -0.0196 
1265,2804 -0,0196 
1255 .8048 -0.0152 
12553.9186 -0.0214 .....-.-. *-- * nm?-7.- 





Statistical Summary 
-------...----------- ------------------- 

Number of Observations = 128 
Number of Unknowns = 103 
Degrees o f  Freedom = 2 5  

Data Type Count Weighted Error 
Residuals Factor 

Stations 116 0.40 0,BI  
Diff Elev 128 35.69 2.151 

Total 244 35.69 1.19 

Adjustment passes the Chi Square test at 5% level  



Residuals i n  Observatinns After Adjustment 

Residuals i n  Observed Differences i n  

Observed 
3.1900 
5.7500 
3.3600 
4.3400 

-12,3000 
-14.6300 

-2,2500 
-3 * 2100 
-0.6500 
13.4100 
-5.4300 
-4.4700 

-10.1900 
-5 + 2600 

9.8500 
-9,8400 

-18.0800 
-1.3100 

-16.4700 
13.5000 
-1.3100 
-9,4900 

0.9300 
14.4500 

6.9600 
-18.3300 

3,5400 
1.8300 
5.3700 

10.5300 
9,8800 
5.4700 
6.3600 

-11.8100 
6.8800 

-2.1300 
-4.7500 

-22.7200 
-15.6900 

3.8500 
0.2900 
5,0800 
0.0100 

-0.0100 
-9.4700 

4.1200 
-9.5400 
19.5400 
19.2700 
-5.5300 

2.5000 
-8.2900 
14.7900 
19.2400 
-0.9900 

0.9900 
- 

Adjusted 
3.1948 
5,7560 
3.3696 
4.3460 

-12.2964 
-14 6264 

-2.2593 
-3.2146 
-0,6685 
13,3915 
-5,4439 
-4.4887 

-10.1836 
-5.2552 

9.8433 
-9.8433 

-18.0846 
-1,3146 

-16.4762 
13.4954 
-1.3177 
-9 + 4946 

0.9254 
14.4339 

6,9479 
-18,3354 

3 5346 
1.8246 
5,3646 

10 + 5125 
9.8625 
5.4640 
6,3560 

-11.8200 
6,8800 

-2.1300 
-4 + 7500 

-22,7242 
-15,6970 

3.8458 
0.2858 
5,0725 
0,0100 

-0.0100 
-9.4656 

4.1138 
-9 .5462  
19.5338 
19.2638 
-5.5205 
2.5074 

-8.2826 
14.7998 
19 2498 
-0.9888 

0,13888 - - - - A  

Elevations 

Std  Err S t d  Res 
0,017 0 , 3  
0 , 0 l 9  0 . 3  
0,024 0.4 
0.029 Q,3 
0.014 0 , 2  
0.014 0 , 2  
0,012 0 .8  
0 ,008 0 , 4  
0 ,017 1 , 2  
0.01.7 1.1 
0.01.4 1 . 0  
0.014 2 ,3  
0.017 0 - 4  
0,014 0 .3  
0.020 0 .3  
0.014 0 , 2  
0 ,014 0.3 
0 ,014 0.3 
0.017 0 ,4  
0,024 0.3 
0.019 0.4 
0 ,014 0 , 3  
0,014 0 . 3  
0,024 0.8 
0.014 8 , 8  
0,014 0.4 
0.014 0.4 
0 . 0 u  0 * 4  
0.014 0 , 4  
0.,014 1 - 2  
0.014 1 , 2  
0.014 0 , 4  
0,012 0 .3  
0.019 0 - 5  
0 ,008 0 ,0  
0,017 0.0 
0.017 0.0 
0.01.4 0 - 3  
0,619 0.4 
0.014 0 .3  
0 ,014 0 .3  
0.014 0.5 
0,008 0 .0  
0 ,008 0,O 
0.017 0 , s  
0.024 0.4 
(2,014 0 . 4  
0.824 0 , 4  
0,014 0 - 4  
0.014 0 , 7  
0,014 0 '5  
0.014 0 , s  
0 ,017 0 - 6  
8.017 0.6 
0,008 0 .1  
0,008 0 - 1  - .. * 







Error Propagation 
---------------- . - .  ----------------- 

Station Elevation Standard Deviations 

Station Elevation Std Dev 



Elapsed time = 00:00:03 
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Project Control Report 

I. Introduction 

Background Information 

The City of Scottsdale, Arizona, had commissioned a G.P.S. control survey in 19 -. 
At this time, the City has identified a need to update its aerial mapping of the City. During 
initial investigations, it was discovered some of the original GPS points have been lost to 
construction projects and a few monuments don't agree with the original GPS survey description. 
A total of 70 points have been identified for this project. 

Horizontal accuracy for this project is 1 : 100,000. 

The original GPS survey will serve as horizontal and vertical control. 

11. Field Work 

Reconnaissance 

The Greiner, Inc. Survey Department recovered all 70 monuments, prepared descriptions 
and identified their locations on USGS Quad maps for the use of the GPS receiver operators. 

Monumentation 

For this project, existing monuments were used, as identified in the Section above. 

Network Design 

This survey was designed to replace control in six areas. Adjacent control from the 
original GPS survey controlled each of the six small areas. 



Mission Planning 

The Trimble Navigation software was used to plan the project. An ephemeris file was 
gathered for one-half hour approximately one week before the field observations were scheduled. 
The ephemeris file was converted to an almanac file for planning purposes. 

We monitored the U.S. Coast Guard information on satellite health for status and 
incorporated any planned outages into our strategy. 

Equipment Used 

4 Trimble Geodetic SSEIGPS receivers with dual frequency, dual P-code. 
Receivers with serial numbers 1685, 1686, 1688 and 1770 were used. 

4 Trimble Geodetic L2 antennas. 

24 Trimble 9 volt batteries. 

4 CTS tripods. 

4 Tribrachs. 

4 10 meter antenna cables. 

4 Compasses. 

4 4-Wheel drive vehicles. 

The downloading and baseline processing software used was by Trimble Navigation: 

GP Survey software Ver, 1.10 
Trimnet plus for GP Survey software Ver. 1.10 

The equipment was tested for calibration by the zero baseline method by MSM, Inc. 
personnel. All tribrachs were tested and adjusted by MSM, Inc. personnel. 

Each set of equipment was assigned to one individual for the project. Each piece of 
equipment was color coded to allow easy identification and to keep the equipment separate 
during field work. Each individual inspected the equipment upon receipt and signed for 
receiving it. The equipment was inspected by the Survey Manager when returned to the MSM, 
Inc. supervisor. 



Field Procedures for Fast Static Sessions 

Each antenna was set up on a tripod for 8-20 minutes for each observing session. The 
tribrachs were fine leveled using a collimator assembly sensitive to 30" of arc. The tripod legs 
were set on wood foundations and sandbagged for stability when conditions required. The 
antenna was oriented to true geographic to the nearest degree by using a compass. 

The antenna heights were measured on a slant to three notches on the antenna ground 
plane for each setup. Trimble HI rods or meter tape measures were used. The Trimble HI rods 
are faster and more accurate and yield better results in the post processing. All antenna heights 
were measured to the bottom of the antenna ground plane. If measurements varied by more than 
3mm among the three locations on the ground plane, then the setup was releveled. The antenna 
heights were recorded on the GPS Observation Log Sheets which are part of the project 
documentation. 

All receivers were configured to log data on a 5 second interval. All elevation masks 
in the receivers were set to 15 degrees while observing. The minimum number of satellites 
observed was set to three. 

Each receiver is capable of determining when enough high quality data has been collected 
and notifies the operator that the required data has been collected. Kevin Hoffman was in 
contact with all four of the receiver operators and was in charge of starting and ending all 
sessions. He would wait until all four receivers had collected adequate data before ending a 
session. 

Field Procedures for Static Sessions 

Each antenna was set up on a tripod for 20 minutes for each observing session. The 
tribrachs were fine leveled using a collimator assembly sensitive to 30" of arc. The tripod legs 
were set on wood foundations and sandbagged for stability when conditions required. The 
antenna was oriented to geographic north to the nearest degree by using a compass. 

The antenna heights were measured on a slant to three notches on the antenna ground 
plane for each setup. Trimble HI rods or meter tape measures were used. The Trimble HI rods 
are faster, more accurate and yield better results in the post processing. All antenna heights 
were measured to the bottom of the antenna ground plane. If measurements varied by more than 
3 mm among the three locations on the ground plane, then the setup was releveled. The antenna 
heights were recorded on the GPS Observation Log Sheets, which are part of the project 
documentation. 

All receivers were configured to log data on a 5-second interval. All elevation masks 
in the receivers were set to 15 degrees while observing. The minimum number of satellites 
observed was set to three. Each receiver was pre-programmed with the four-character point ID @ and session name. 



@ IU. Conditions Affecting Progress 

We had planned to use the Fast Static procedure (described above) for the entire project. 
This technique requires extremely good communications between all four units. We had 
available two radio systems, a hand held walkie talkies and a truck system which was supported 
by a repeater. However, even with the two radio systems, we found after the first day, it was 
more efficient to use the 20-minute static sessions (described above). 

Most of the section corners were in road intersections. In the interest of safety, for the 
public and our own, we decided to work from 11:OO p.m. until 8:00 or 9:00 a.m. This also 
helped us avoid setting up on hot asphalt, which is not very sbble. 

IV. Office ProceduresIData Processing Performed 

The software used for downloading and baseline processing of data was the GP SURVEY 
software package from Trimble Navigation LTD. The following is a list of the Version numbers 
used: 

GP SURVEY software Ver. 1.10 

Trimnet plus for GP Survey software Ver. 1.10 

No sessions were rejected because of bad data. 

The equipment used on this project were 4000 SSE Receivers with dual frequency, dual 
P-code and cross-correlation capability, from Trimble Navigation. Serial numbers of the 
receivers and the antennas used (Trimble Navigation Geodetic L2) following: 

There were no problems created by equipment failures. 

RECEIVERS 

3243A01685 

32431401686 

3243A01688 

3244A01770 

ANTENNAS 

3241A64746 

3241A64748 

3241A64753 

3241A64244 



After each day's observations were completed, the receivers and the log books were 
turned in. The data was downloaded from the receivers into a 486166 computer using the OSM 
from Trimble. 

The data was downloaded into a temporary directory. After all four receivers were 
downloaded, the computer operator would exit GP Survey and make backups of the raw data 
on a 3 lh inch 1.44 meg HD floppy diskette. 

GP Survey would then be reactivated and from the "LOAD" option, the data would be 
checked in from files verifying Antenna Type, Receiver Type, Point Number, Point Quality and 
Antenna Height for each observation. Point numbers and antenna heights were verified against 
the field logs that the operators completed in the field. 

From the PROCESSIBASELINE option the checked-in data is loaded into the current 
project . 

Under OPTIONS we set Notify on Completion to "yes", Log Activity to "standard", 
Time Display to "GPS" and Solution Display to "all". 

Choosing PROCESSISETUP, we selected the "All Baselines" option; the system takes 
a few minutes to build the network. 

A loop closure was performed after the baseline processor had completed its run. These 
closures were used to check for any problems in the data. 

After the baseline processing was completed, the Trimble TRIMNET software was used 
to constrain and adjust the network. The GPS Network module was used to read the solution 
files into the original network project. The network datum used was NAD 83. This network 
was saved to a disk and is included on a floppy. 

The next step was to run the network adjustment module using the GPS Network created 
in the previous step. 

Each of the six areas was adjusted using least square and holding two coordinates from 
the previous GPS Survey. 

The following reports are included as part of the project documentation: 

Final Geodetic Coordinate Listing 

Network Maps 

TPLANE was used to convert latitude and longitude (geodetic) to state plane using a 

a project elevation of 1400.00 (U.S . feet) 





TrFmble Navigation Ltd., State Plane Conversion Utility 
3<.0Tt52b DA- 7 
Datum: NAD83 
Zone : 0202 Arizona Central 
State Plane in: International Feet 
Project Elevation Factor [1400.000 ( U S f t ) ] :  0.000000000 

Coordinate Source [ASCII FILE]: c:\93061\coorde.dat 

Latitude 
33:35'48,73103" N 
33:36'41.20613" N 
33:37'21.21696" N 
33:35'49.18507" N 
33:36'41.53877" N 
33:37'21.4464ln N 
33:35'23.92341n N 
33:35'49.64630n N 
33:36'42.73732" N 
33:37'21.99803" N 
33:34'31.66710a N 
33:35'23.62474" N 
33:36'17.93507" N 
33:34'05,3925On N 
33:33'44.17751n N 
33:34'31.32308" N 
33:35'23.64568" N 
33:35'49.78800n N 
33:33'10.91969" N 
33:33'37.07330n N 
33:34'29.38891n N 
33:34'29.61568" N 
33:35'22.24246" N 
33:36'14.63430n N 

Height (m) 
434.091 
449.219 
434.898 
429.785 
429.631 
433.935 
425.200 
422,241 - 
428.666 
-435.287 
421.979 
417.584 
424.911 
413.104 
410.408 
409.957 
416.465 
420,288 
405 , 982 
'401.459 
408,433 
406.909 
416.597 
-425,555 

Northing 
944713.157 
950016.962 
954060.968 
944756.478 
950048.003 
954081.571 
942198.749 
944798.621 
950164.656 
954132.841 
936913.421 
942164.874 
947654.116 
934256.364 
932110.920 
936875,988 
942164.314 
944806,568 
928747.737 
931391.110 
936678.714 
936700.715 
942020.695 
947316.036 

TOP OF. MON. 
H g t  (USft) 

1424.179 
1473.811 
1426.826 
1410.053 
1409.547 
1423.669 
1395.011 
1385.304 
1406.381 
1428.102 
1384.444 
137,O. 022 
1394.063 
1355.324 
1346.479 

, 1345,000 
1366.353 
1378.896 

- 1331.958 
1317.120 
1340.000 
1335.000 
1366.784 
1396.175 

Convergence 
-0:03'29,464" 
-0:03'29.832" 
-0:03'30.050" 
-0:03'12.203" 
-0:03'12.515" 
-0:03' 12.691" 
-0:02*37.542" 
-0:02'37.689" 
-O:02'37.95ln 
-0:02* 38.167" 
-0:02'01.742" 
-0:02'01.931" 
-0:02'01.972" 
-0:01'44.469" 
-0:01'27.348" 
-0:01127.421" 
-0:01827.436" 
-0:01'27.538" 
-0:00'53.253* 
-0:OO' 53.222" 
-0:OO' 53.176" 
-0:00'18,719" 
-0:00'53.002" 
-0:00153,120" 

Scale factor 
0.999901174 
0.999901177 
0.999901178 
0.999900988 
0.999900990 
0.999900991 
0.999900664 
0.999900665 
0.999900667 
0.999900668 
0.999900397 
0.999900398 
0.999900398 
0.999900293 
0.999900205 
0.999900205 
0.999900205 
0.999900205 
0.999900076 
0.999900076 
0.999900076 
0.999900009 
0.999900075 
0.999900075 

Comb. factor 
0.999834214 
0.999834217 
0.999834218 
0.999834028 
0.999834031 
0.999834032 
0.999833705 
0.999833705 
0.999833707 
0.999833708 
0.999833437 
0.999833438 
0.999833438 
0.999833333 
0.999833245 
0.999833245 
0.999833245 
0.999833245 
0.999833116 
0.999833116 
0.999833116 
. 0.999833050 
'0.999833115 
0.999833116 

Name 
201 
202 
203 
204 
205 
206 
207 
208 
209 
2 10 
211 
212 
2 13 
2 14 
215 
218 
217 -.. 
218 
2 19 
220 
221+*3283 
345**3273 
711 - 
713 







Network Map: SCOTTS 



. . .  ' .-. MOUNTAIN SURVEYING & XAPPING, INC. 
. . SCMITS . DAT 

Ttimble ~ a v i ~ a t i  o n  ~ t d .  , Sta t e  Plane Convexmion u t i l i t y  

Datum: NAD83 
Zone : 0202 Arizona Central 
S ta te  Plane in: International  Feet 
Elevation Correction Applied: 0.000 (m) 

. . Project E le ta t ion  Factor f1300.000 (USft)): 0.000000000 

Coordinate Source [ASCII FILE]: c:\9306l\coords,dat 
. . 

I+& i tude  Longitude Height f aa) 
33:31*26.327Wm B 111:56*04.29301w U 374.332 
33:31*52.57319' 1 111:56*04.12309m V 372.709 
33:31*26.51153' 111:55'02.4189lW W 360,533 
33:31'52.74747" X 111:55*02.17930" W 360.935 

Northing Easting 
918175.888 : 694557.428 
920828.803 694572.268 
918194.067 699795.233 
920845.750 699815.532 

Xgt (USft) Convergence 
1228.120 -0:00'35.508m 
1222.796 -0:0O*35.42lw 
1182.849 -0:00*01.335m 
1184.169 -0:00'01.203' 

Scale factor 
0.999900034 
0.999900034 
0.999900000 
0.999900000 

Ccnub. factor Name 
0.999837857 325 
0.999837857 326**4104 
0.999837823 356**4141 
0.999837823 357 





. MOUNTAIN SURVEYING & MAPPING, INC. 
SCOTTS4.DAT 
Trimble Navigation Ltd., S t a t e  Plane 'konversion U t i l i t y  

Datum: NAD83 
Zone : 0202 Arizona C e n t r a l  
S t a t e  Plane in: I n t e r n a t i o n a l  Feet 
Project Elevat ion  Fac tor  (4200.000 (USft) ] : O,OQ~OOOOOO 

Coordinate Source [ASCII  FILE]: c:\93061\coords,dat 

L a t i t u d e  Longitude Height (m) 
,33:48'49.63603* N 111:53'59,57513* W 763.708 
33:54'08,75919" N 111:51'10,53475W W 1257.148 
33:51'26,60304* N 111:50120.83883w W 989.901 
33:54*03,1658SW N 111:50122.99895w W 1217,966 

Top of Xon. 
Northing East ing Hgt (USft) Convergence Scale f a c t o r  

1023626.155 705097,998 2505.600 0:00133,626* 0.999900030 
1055887,450 719339.807 4124,493 0:02'07.991m 0.999900428 
1039500,162 723540.649 3247.700 0:02'35,528' 0.995900634 
1055324,836 723346.647 3995,943 0:02*34.499* 0.999900624 

** = HUNSAKER & ASSOC. CONTROL . 

Comb, f a c t o r  Name 
0.999699151 749**1011 
0.999699549 802 
0,999693755 823+*212 
0.999699745 827 



MOUNTAIN SURVEYING & W P I N G ,  INC, 
SCOTTS3.DAT 
Trimble Navigation Ltd., State Plane Conversion Utility 

Datum: NAD83 
Zone : 0202 Arizona Central 
State Plane in: International Feet 
Elevation Correction Applied: 30.800 (m) 
Project Elevation Factor [1230,000 (USft)]: 0,000000000 

Coordinate Source [ASCII FILE]: c:\93061\coorde,dat 

Latitude 
33:25'43,8098OW N 
33:26'25.0894lW N 
33:2S145.08754" N 
33:26'25.38945" N 
33:28'48,67786" N 
33:29'14.87993" N 
33:27'30.55987" N 
33:27'56.64434" N 
33:28'22,95999" N 
33:31'00,65816" N 
33:27'56.78474" N 
33:28'49.28924" N 
33:29'15,4756lW N 
33:27'04.7445OW N 
33:28'49,2496SW N 
33:29'41.48456" N 

Longitude Height (m) 
111:55'34.60746" W 324.209 
111:55'34.8451In W 327.691 
111:54'32.63178' W 327.107 
111:54'34.38476" W 328,193 
111:56'36.09040n W 357.125. 
1il:56' 34.47184" w 354.589 
111:55'34.83215* W 342.093 
111: 55'34.38821" W 344.442 
111:55'34.28334" W 346,094 
111:55'33.60668" W 365.522 
111:55'03.15218" W 338,344 
111:5S803.27552" W 343.189 
111:55'03.07293" W 345,904 
111:53'31,11084" W 332 689 
111:53'30.03858" W 343 ,432 
111:53s30.11486" W 348 , 185 

Northing 
883557,405 
887729.501 
883686,494 
887759.762 
902242.827 
904891.034 
894346.558 
896982.901 
899642,615 
915581.180 
896996,958 
902303.575 
904950,229 
891738,170 
902300,489 
907579,869 

" A  . . .  ** = HUNSAKER & ASSOC. CONTROL 

H* (USft) 
1164.725 
1176.149 - 
1174,232 
1177.795 
1272.717 
1264,396 
1223.398 
1231.106 
1236,527 
1300,266 
1211,099 
1226.995 
1235.903 

' 1192.547 
1227.792 
1243.387 

Convergence 
-0:OOm19.065" 
-0:00119,202" 
0:Oo" 15.077" 
0:00114.115". 
-0:00'53,008~ 
-0:00'52,125" 
-0:00'19.204" 
-0:00'18.962" 
-0:00'18.908" 
-0:00'18,557" 
-0:00101.738" 
-0:00'01.806" 
-0:0OS01.695" 
0:00'48,998" 
O:0Om49.627" 
0:00'49,604" 

Scale factor 
0.999900010 
0.999900010 
0.999900006 
0.999400005 
0.999900076 
0.999900073 
0.999900010 
0.999900010 
0.999900010 
0.999900009 
0.999900000 
0.999900000 
0.999900000 
0.999900065 
0.999900066 
0.999900066 

Comb. factor 
0.999841181 
0.999841181 
0.999841177 
0.999841176 
0.999841247 
0.999841244 
0.999841181 
0.999841181 
0.999841181 
0.999841180 
0.999841171 
0.999841171 
0.999841171 
0.999841236 
0.999841238 
0.999841237 



Network Map: SCOTTS4 



Network Map: SCOTTS5 



HOUNTAIN SURVEYING & XAPPING, INC. 
SCOTTS 5. DAT 
Trimble Navigation Ltd., State Plane Conversion Utility 

Datum: 3 ~ ~ 8 3  
Zone : . 0202 Arizona Central 
State Plane in: International Feet 
Project Elevation Factor [1700.000 (USft)]: 0.000000000 

Coordinate Source [ASCII FILE] : c: \93061\coorde.dat 

Latitude 
33:34'29.61568" N 
33:41e29.33658" N 
33:41°55.37677" N 
33:41e29.20374" N 
33:38'24.6694SW N 
33:39'18.57594" N 
33:42 '47.55353" N 
.33:41*03.40987" N 
33:41e29.56804" N 
33:42'21.40209" N 
33:41e03.01324" N 
33i43'36.22050" N 
33:37*34.52095" N 
33:41'53.22987" N 
33:44*52.2337gn N 
33:40e08.07628" N 
33:41*53.23265" N 
33:44'02.08264" N 
33:44'54.88077" N 
33:42'58.7215SW N 
33:37'32.77238" N 
33:37'32.44454" N 

. 33:34'57.11680" N 
33:37'31.98894" N 
33:36'41.61276" N 
33:34'04.45852" N 
33:43*49.04746" N 
33:44'35.1418lW N 

Longitude 
111:55*33.84860" W 
111:56'00.80325" W 
111:56'02.48707" W 
111:55'00.01744' W 
111:54'27.69144" W 
111:54*28.73079" W 
111:54'28.74320" W 
111:54'02.53750" W 
111:53'57.70565" W 
111:53'57.45154" W 
111:53*26,20971" W 
111:53'26.12268" W 
111:53'02.30280" W 
111:52'58.06514" W 
111:52'56.39151" W 
111:52*26.95609" W 
111:52'26.79136" W 
111:51*54.84882* W 
111:52'25.88447" W 
111:50'45.45332" W 
111:55*32.12469" W 
111:54'33.59059" W 
111:53'28.44195" W 
111:53*27,29133" W 
111:52'26.44503" W 
111:48*16.92558" W 
111: 46 * 12.16414"' w 
111:46*11.70235" W 

Height (m) 
406.909 
539.089 
552.318 
556.782 
469.974 - 
490.919 
614.446 
556.426 
575.764 
605.626 
569.980 
664.963 
456.135 
622.022 
723.316 
551.348 

- 642.775 
834.455 
737.770 
843.280 
448.423 
450.981 
416.735 
454.117 
441.560 
458.078 
7 18.239 
721.929 

Northing 
936700.715 
979123.190 
981755,183 
979109.343 
960458.846 
965906.507 
987028,542 
976502.648 
979146.605 
984385.654 
976463.183 
991948.387 
955390.872 
981539.435 
999632.096 
970912.196 
981540.693 
994565.272 
999900.601 
988164.588 
955212.685 
955179.511 
939481.115 
955134.359 
950044.432 
934176,341 
993275.528 
997934.533 

Top of Xon. 
Easting H g t  (USft) 

697136.307 1335.000 
694862.790 1768.661 - 
694720.968 1812.063 
699998.527 1826.708 
702731.341 1541.906 
702643.017 1610,623 
702640.193 2015.895 
704855.358 1825.542 
705263.188 1888.986 
705283.776 1986.957 
707924.925 1870.010 
707928,368 2181.631 
709951.633 1496.503 
710301.371 2040.749 
710436.744 2373.080 
712933.917 1808,882 
712943.460 2108.837 
715635.560 2737,707 
713012.461 2420.500 
721500.227 2766.661 
697283.751 1471.200 
702233,006 1479.595 
707745.402 1367.238 , 

707838.845 1489.883 
712985.714 1448.686 
734104.054 1502.879 
744576.323 2356.421 
744608.695 2368.528 

Convergence 
-0:00*18.719" 
-0:00'33.728" 
-0:00*34.669" 
-0:00'00.009" 
0:00817.898" 
O:0Oe17.329" 
O:0Oe17.348" 
O:OO* 31.869" 
O:0Oe34.556" 
0:0O*34.71Ow 
0:00*52.017* 
O:OO* 52.123" 
0:Ole05.177" 
0:01*07.651" 
0:Ole08.669" 
0:01*24.846" 
0:01'25.002~ 
0:01*42.821" 
0:01925. 618" 
0:02*21.294" 
-0:00'17.789" 
0:00'14.624" 
0:00'50.644" 
0:00'51.338" 
0:01'25.001" 
0:03'42.870" 
0:04'53.099" 
0:04'53.453" 

Scale factor 
0.999900009 
0.999900030 
0.999900032 
0.999900000 
0.999900009 
0.999900008 
0.999900008 
0.999900027 
0.999900032 
0.999900032 
0.999900072 
0.999900072 
0.999900113 
0.999900121 
0.999900125 
0.999900192 
0.999900192 
0.999900280 
0.999900194 
0.999900529 
0.999900008 
0.999900006 
0.999900069 
0.999900070 
0.999900193 
0.999901332 
0.999902275 
0.999902278 

Comb. factor 
0.999818701 
0.999818722 
0.999818724 
0.999818692 
0.999818700 
0.999818700 
0.999818700 
0.999818719 
0.999818723 
0.999818724 
0.999818764 
0.999818764 
0.999818805 
0.999818813 
0.999818816 
0.999818883 
0.999818884 
0.999818972 
0.999818886 
0.999819221 
0.999818700 
0.999818697 
0.999818760 
0.999818762 
0.999818885 
0.999820023 
0.999820967 
0.999820970 

Name 
345f a3273 
501 
502 
507 
514 
516 
520 
533 
534 
536 
550 
556 
560 
570 
577 
584 
588 
606 . 

608 
623 
724**3102 
741 
750 
753 
771 
856 
899 
900 



Network Map: SCOTTSMC 



. MOUNTAIN SURVEYING & NAPPING, INC. 
SCOTTSHC . DAT 
Trimble Navigation Ltd., State Plane Conversion Utility 

Datum: NAD83 
Zone : 0202 Arizona Central 
State Plane in: International Feet 
Project Elevation Factor [2500.000 (USft)]: 0.000000000 

Coordinate Source [ASCII FILE]: c:\93061\coordr,.dat 

Latitude Longitude Height (m) 
33:37*33.86384" 1 111:52'26,48008a W 458.176 
33:41*01.02932" N 111:52*26.82154" W 600.975 
33:39*42.8592Sn N 111:50*53.95115' W 589.028 
33:40'34,85127" N 111:50*21.95109" W 701.758 
33:39*39,83923" 1 111:49*53,03454' W 878.773 
33:4O*36.1718ln # 111:49*51.50039" W 954.743 

** = HUNSAKER & ASSOC. CONTROL 

Northing 
955325.559 
976264.328 
96836'1.653 
973624.5 47 
968066,237 
973760.047 

Easti ng 
712980,573 
712943.084 
720795.559 
723496.213 
725944.362 
726069.306 

Top of Hon. 
Hgt (USft) Convergence Scale factor 
1503.200 0 : 01 * 25.014" 0.999900193 
1971.700 0:01*24.953" 0.999900192 
1932.503 0:02*16.382" 0.999900495 
2302.349 0:02 * 34.178' 0.999900632 
2883.107 0:02 * 50.144' 0.999900771 
3132 -354 0:02 * 51.065' 0.999900778 

Comb, factor 
0.999780622 
0,999780621 
0.999780924 
0.999781061 
0.999781200 
0.999781207 

Name 
578**8072 
586**7192 
619 
626 
627 
629 
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..,:. a sin C  .& i;a,b,C A,r A + B = l g o O - c , c = -  
;;$! ,- . p:, :;, : . . . . a + b + c  

sin A 
>a>; I . , , . ,  . ' , , b . Area side - 
; !.: . a r e a = \ / s ( s - a ) ( s t b ) ( s - ~ )  

g ;,;$ ;' :- bc sin A  
$,,. > A , b , c  Area area=------ 
"&2 \%.? 

. !' . . 2 
.-*#&.. , , i.<; :. 
.La: ; .,. . 
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MAP6.FLD 
MODEL RESULT 
FIELD RESULT ------- ----- - ------------ 



MAP7.FLD 
MODEL RESULT 
FIELD RESULT ......................... 



MAP8.FLD 
MODEL RESULT 
FIELD RESULT ------ ----- -- ------------ 

















Point  Back Fore I n t e r  N / S  S e t  Out D i s t  Height 

0 
0 

4.18400 
0 

4.26000 
0 

5.06400 
0 

4.17900 
0 

4.53800 
0 

6.28100 
0 

3.72800 
0 

4.25100 
0 

4.05800 
0 

5.36100 
0 

4.21400 
0 

3 .77100 
0 

5 .87900 
0 

4.04600 
0 

3.70200 
0 

5 .94400 
0 

4.45000 
0 

5 .17600 
0 

2.75900 
0 

2 .85700 
0 

3.41100 
0 

3 .75100 
0 

4 .06600 
0 

3.51500 
0 

3 .55100 
0 

3 .34700 
0 

1 .47100  
0 

2 .79700 
0 

1 .54900 
0 

I nannn 



u 

1419.6650 
0 

1421.0990 
0 

1421.0780 
0 

1423.1210 
0 

1426.2940 
0 

1422.7010 
0 

1421.3250 
0 

1421.2200 
0 

1419.5950 
0 

1417.9890 
0 

1409.6450 
0 

1403.5180 
0 

1397.4300 
0 

1391.7230 
0 

1388.1630 
0 

1385.5070 
0 

1381.8590 
0 

1378.2480 
0 

1374.4860 
0 

1372.1310 
0 

1367.3210 
0 

1362.5760 
0 

1363.4320 
0 

1363.0870 
0 

1362.0970 
0 

1359.9720 
0 

1359.7440 
0 

1359.6400 
0 

1357.8610 
0 

1355.0200 
0 

1356.4860 
0 

1354.1350 
0 

i q r i  c n c n  





- -=I. - 
NA2/3000 Version 11-93 

WILD NA2/3000 data extracted from file C:\GIFlO\LDWl 

Date: 08-17-1994 Time: 06:39 

INT 
dMBER 

INTER. 
POINT 

413 
413 
1001 
1001 
1002 
1002 
1003 
1003 
1004 
1004 
1005 
1005 
1006 
1006 
1007 
1007 
1008 
1008 
1009 
1009 
1010 
1010 
1011 @ loll 
1012 
1012 
1013 
1013 
1014 
1014 
1015 
1015 
1016 
1016 
1017 
1017 
1018 
1018 
1019 
1019 
1020 
1020 
1021 
1021 
1022 
1022 
1023 

BACK 
SIGHT 

FORE 
SIGHT 

SETTING 
OUT 

MEASURED 
DISTANCE 

1339.0260 

1341.4300 

1344.6100 

1345.1810 

1347.1550 

1349.0040 

1348.0020 

1351.3060 

1354.1000 

1356.4700 

1355.3240 

1358.2160 

1359.8710 

1360.1210 

1359.7760 

1362.2610 

1363.0830 

1363.5100 

1363.0700 

1367.9270 

1372.5070 

1375.2960 

1378.5700 

1381.9590 

1385.9850 

RUN **A***** 
190.980 
224.640 
267.680 
278.310 
299.800 
185.630 
314.240 
300.980 
317.390 
335.690 
248.880 
268.960 
324.180 
297.110 
281.790 
298.590 
315.060 
297.010 
335.760 
321.920 
292.750 
288.190 
98.460 
281.630 
289.300 
303.380 
319.290 
284.780 
316.990 
320.830 
333.140 
312.960 
339.340 
323.950 
294.390 
287.530 
259.380 
302.590 
249.840 
291.570 
288.450 
343.370 
278.640 
267.060 
317.190 
255.900 
287.140 
301.410 
90.520 

NBR 
REP 

OF LEVELL~NG ******** 
6.5880 

7.4400 

5.6350 

6.1530 

6.3870 

5.2790 

7.0320 

7.0450 

6.4280 

4.2150 

7.1060 

5.4260 

6.1290 

3.7010 

6.1870 

6.7660 

4.8770 

4.7360 

7.6160 

7.4370 

6.2000 

7.0250 

7.4550 

7.5410 

5.9310 

BEGINNING 

4.1840 

4.2600 

5.0640 

4.1790 

4.5380 

6.2810 

3.7280 

4.2510 

4.0580 

5.3610 

4.2140 

3.7710 

5.8790 

4.0460 

3.7020 

5.9440 

4.4500 

5.1760 

2.7590 

2.8570 

3.4110 

3.7510 

4.0660 

3.5150 

STAND 
DEV. 

HEIGHT 
OF POINT 



- - a - -  - 
NA2/3000 Version 11-93 

WILD NA2/3000 data extracted from file C:\GIFlO\LDWl 

Date: 08-17-1994 Time: 06:39 

,JMBER SIGHT @==l==I MEASURED 
DISTANCE 

268.600 
276,770 
324.640 
303.940 
308.200 
268.010 
296.130 
288.680 
275.620 
305.680 
335.660 
258.140 
312.200 
280.580 
339.170 
327.720 
275.000 
292.160 
286.250 
139.470 
120.140 
120.410 
150.920 
300.330 
300.000 
318.240 
315.940 
270.600 
315.120 
314.340 
224.700 
341.570 
319.090 
302.560 
297.600 
285.330 
325.950 
288.650 
327.460 
285.860 
266.080 
141.010 
269.780 
278.710 
292.880 
275.070 
294.850 
315.420 
304.300 
270.700 

' NBR 
' REP 

STAND 
DEV . OF POINT 

1388.3650 

1392.2280 

1398.3690 

' 1403.4290 

1409.9520 

1417.8100 

1419,6620 

1421.0960 

1421.0750 

1423.1180 

1426.2910 

1422,6980 

1421.3220 

1421.2170 

1419.5920 

1417.9860 

1409.6420 

1403.5150 

1397.4280 

1391.7210 

1388.1620 

1385.5060 

1381.8590 

1378.2470 

1374.4850 



A uyG.  4 

NA2/3000 Version 11-93 

WILD NA2/3000 data extracted from file C:\GIFIO\LDWl 

Date: 08-17-1994 Time: 06:39 

******** Accuracy of leveling: 0.023 foot $Mile ******** 

MEASURED 
DISTANCE 

278.020 
263.420 
311,480 
246.420 
291.760 
278.740 
329.530 
291.210 
292.780 
324.340 
295.080 
270.800 
283.860 
278.580 
322.340 
341.210 
309.650 
294.520 
318.240 
320.440 
257.780 
232.910 
267.580 
264.340 
291,470 
263.780 
292.190 
262.700 
314.040 
330.940 
300.490 
242.220 
281.890 
214.170 
180.940 
238.390 
194.620 
209.610 
328.740 
285.470 
272.870 
234.120 
196.980 
feet 

foot ******** 

SETTING 
OUT 

39821.46 
-0.0620 

INTER. 
POINT 

distance: 
closure: 

NBR 
REP 

******** 

FORE 
SIGHT 

6.1520 

7.9840 

7.9020 

5.0440 

4.7860 

6.9750 

7,0420 

4.9680 

6.0500 

5.7520 

7.2100 

4.5780 

6.5970 

6.7700 

6.9050 

4.9970 

6.5930 

5.9010 

6.7480 

5.2400 

8.1140 

6.9260 
Cumulative 
Vertical 

! NT 
MBER 

1049 
1049 
1050 

BACK 
SIGHT 

3.1740 

STAND 
DEV. 

HEIGHT 
OF POINT 

1050 
1051 
1051 
1052 
1052 
1053 
1053 
1054 
1054 
1055 
1055 
1056 
1056 
1057 
1057 
1058 
1058 
1059 
1059 

4B ;::: 
1061 
1061 
1062 
1062 
1063 
1063 
1064 
1064 
1065 
1065 
1066 
1066 
1067 
1067 
1068 
1068 
1069 
1069 
413 

1372.1310 

1367.3210 

1362.5750 

1363.4320 

1363.0870 

1362.0970 

1359.9720 

1359.7440 

1359.6390 

1357.8610 

1355.0190 

1356.4860 

1354.1340 

1351.6050 

1348.7340 

1349.1750 

1347.1540 

1346.2940 

1345.3860 

1344.9490 

1341.4880 

1339.0880 

3.1560 

5.9010 

4.4410 

5.9850 

4.9170 

4.7400 

5.9450 

3.9740 

4.3680 

6.0450 

4.2450 

4.2410 

4.0340 

5.4380 

4.5720 

5.0410 

5.8400 

4.8030 

4.6530 

4.5260 

******** 
******** 



NA2/3000 Version 11-93 

WILD NA2/3000 data extracted from file C:\GIFlO\LDW2,CQL 

Time: 05:54 Date: 08-16-1994 

1139 
1140 
835 

4529.65 
5003.17 
5306.97 

1527.7301 
1520.9371 
1516.9221 

0.0111 
0.0123 
0.0130 

1527.7412 
1520,9494 
1516.9351 
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Page : 1 
NA2/3000 Version 11-93 

WILD NA2/3000 data extracted from file C:\GTFlO\LDW2,COL 

Time: 05:54 

WEIGHT 
OF POINT 

2 

1426.2602 

1431.0162 

9438.1462 

1445.1512 

1452.2782 

1461.4852 

1468.4842 

1477.7172 

1486.9802 

1495.9152 

1504.4972 

1512.0602 

1516.9422 

1510.5872 

1502.1842 

1494.4622 

1486.0472 

1477.7082 

1468.1772 

1462.2422 

1453.4382 

1443.8982 

Date: 08-16-1994 
- -- - 

FORE 
SIGHT 

SETTING 
OUT 

INTER. 
POINT 

806 
806 
1101 
1101 
1102 
1102 
1103 
1103 
1104 
1104 
1105 
1105 
928 
928 
1106 
1106 
1107 
1107 
1108 
1108 
1109 
1109 a :::: 
835 
835 
1111 
1111 
1112 
1112 
1113 
1113 
1114 
1114 
1115 
1115 
1116 
1116 
1117 
1117 
1118 
1118 
1119 

STAND 
DEV. 

MEASURED ' NBR 

******** BEGINNING OF LEVELL~NG RUN ******** 
DISTANCE REP 

233.630 
255.120 
240.620 
265.680 
236.780 
165.880 
198.030 
216.080 
250.820 
233.000 
312.600 
174.740 
267.950 
250.560 
272.540 
224.800 
252.430 
232.870 
245.180 
213.940 

8.2780 

8.1390 

9.9960 

7.9320 

9.6830 

9.7950 

9.7640 

9.7380 

9.2900 

9.1070 

3.5220 

1.0090 

2.9910 

0.8050 

0.4760 

2,7960 

0.5310 

0.4750 

0.3550 

0.5250 1 248.490 
202.660 
142.320 
126,670 
146.230 
201.340 
209.320 
241,630 
233,890 
220.540 
220, $30 
233,660 
230.510 
218.110 
239.400 
242,360 
242.320 
231.990 
233.690 
229.330 
231,660 
277.760 

9.1610 

8.1540 

2.7870 

1.3490 

0,9190 

0.4340 

0.4250 

0.8050 

2.1270 

0.5300 

0.5070 

1.5980 

3.2720 

9.1420 

9.7520 

8.6410 

8.8490 

8.7640 

10.3360 

8.0620 

9.3340 

10.8470 



Page: 2 
NA2/3000 Version 91-93 

WILD NA2/3000 data extracted from file C:\GIFlO\LDW2.CBL 

Date: 08-16-1994 Time: 05:54 



Page : 3 
NA2/3000 Version 11-93 

WILD NA2/3000 data extracted from file C:\GIFPO\LDWZ.COL 

Date: 08-16-1994 Time: 05:55 

MEASURED 
DISTANCE 

SETTING 
OUT 

INTER. 
POINT 

NBR 
REP 

1516.9351 

1523,8141 

1529.8641 

1533.2211 

1537.7741 

1541.0911 

1543.0141. 

1539.5831 

1534.7343. 

1531.2341 

1527.7301 

1520.9371 

1516.9221 

FORE 
SIGHT 

835 
835 
1131 
1131 
1132 
1132 
1133 
1133 
1134 
1134 
1135 
1135 
933 
933 
1136 
1136 
1137 
1137 
1138 
1138 
1139 ;if 

835 

OINT 
UMBER 

BACK 
SIGHT 

STAND 
DEV. 

********'BEGINNING'OF LEVELLING RUN **A***** 

WEIGHT 
QF POINT 

******** Vertical closure: 0.0130 foot ******** 
******** Accuracy of leveling: 0.013 foot $Mile ******** 

259.250 
242.420 
257.61O 
260.830 
286.250 
244.520 
261.580 
261.780 
243,080 
81,560 
122.210 
132.840 
159.610 
239.760 
247.540 
232.820 
275.230 
259.220 
217.750 
243.800 
227.000 

I 246.520 
139.400 
164.400 

5306.9 feet distance: 

9.0610 

9.4180 

7.4520 

7.7300 

8.2270 

6.9030 

4.6150 

3.2180 

3.9190 

4.4610 

2.4820 

3.7840 

******** ******** 

2.1820 

3.3680 

4.0950 

3.1770 

4.9100 

4.9800 

8.0460 

8.0670 

7.4190 

7.9650 

9.2750 

7.7990 
Cumulative 



WILD NA2/3000 data extracted from f i l e  C:\GIFlO\LDW3.COL 

Time: 06:08 

ADJUSTED 
ELEVATION 

1543.0206 
1555.2331 
1567.7083 
1579.1463 
1590.0700 
1602.2455 
1614.5749 
1625.6533 
1621.1035 
1614.3297 
1609.6129 
1604.4172 
1592.6444 
1584.6159 
1575.1174 
1563.7655 
1553.2708 
1542.3661 
1529.7604 
1523.7556 
1521.2734 
1515.5788 
1503.0034 
1491.1401 
1482.1546 
1470.0149 
1464.8164 
1467.4537 
1463.1738 
1456.0289 
1449.9161 
1445.1494 

ADJUSTED 
ELEVATION 

Date: 

POINT 
IBER 

933 
1201 
1202 
1203 
1204 
1205 
1206 
934 
1207 
1208 
1209 
1210 
1211 
931 
1212 
1213 
1214 
1215 
1216 
1217 
929 
1218 
1219 

4B 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1103 

POINT 

MEASURED 
ELEVATION 

1543.0206 
1555.2336 
1567.7096 
1579.1486 
1590.0726 
1602.2486 
1614.5786 
1625.6576 
1621.1086 
1614.3356 
1609.6196 
1604.4246 
1592.6526 
1584.6246 
1575.1266 
1563.7756 
1553.2816 
1542.3776 
1529.7726 
1523.7686 
1521.2866 
1515.5926 
1503.0176 
1491.1546 
1482.1696 
1470.0306 
1464.8326 
1467.4706 
1463.1916 
1456.0476 
1449.9356 
1445.1696 

MEASURED 
ELEVATION 

08-17-1994 

CUMUL. 
DISTANCE 

0.00 
327.23 
788.97 
1404.95 
1599.66 
1911.54 
2266.43 
2670.27 
3105.70 
3599.89 
4110.09 
4530.95 
5034.07 
5327.67 
5660.67 
6181.80 
6613.36 
7081.14 
7524.02 
7970.61 
8138.39 
8492.10 
8744.66 
8910.17 
9214.47 
9630.67 
9947.01 
10386.18 
10934.38 
11490.02 
12003.27 
12421.51 

CUMUL. 

VERTICAL 
DIFF. 

0.0000 
-0.0005 
-0.0013 
-0.0023 
-0.0026 
-0.0031 
-0.0037 
-0.0043 
-0.0051 
-0.0059 
-0.0067 
-0.0074 
-0.0082 
-0.0087 
-0.0092 
-0.0101 
-0.0108 
-0.0115 
-0.0122 
-0.0130 
-0,0132 
-0.0138 
-0.0142 
-0.0145 
-0.0150 
-0.0157 
-0.0162 
-0.0169 
-0.0178 
-0,0187 
-0.0195 
-0.0202 

VERTICAL 
DIFF. NUMBER DISTANCE 









Point Back Fore Inter N / S Set Out D i s t  Height 





rdge; I 

NA2/3000 Version 11-93 

WILD NA2/3000 data extracted from file C:\GIFlO\LDW3.COL 

Date: 08-17-1994 Time: 06:08 

HEIGHT 
OF POINT 

1543.0206 

1555.2336 

1567.7096 

1579.1486 

1590.0726 

1602.2486 

1614.5786 

1625.6576 

1621.1086 

1614,3356 

1609.6196 

1604.4246 

1592.6526 

1584.6246 

NBR 
REP 

MEASURED 
DISTANCE 

STAND 
DEV. 

SETTING 
OUT 

1212 
1212 

INTER. 
POINT 

933 
933 
1201 
1201 
1202 
1202 
1203 
1203 
1204 
1204 
1205 
1205 
1206 
1206 
934 
934 
1207 
1207 
1208 
1208 
1209 
1209 * ;::: 
1211 
1211 
931 
931 

182.640 
282.510 

FORE 
S I GHT 

1213 
1213 
1214 
1214 
1215 
1215 
1216 
1216 
1217 
1217 
929 
929 
1218 
1218 
1219 
1219 
1220 
1220 @ 1221 
1221 

,INT 
UMBER 

11575.1266 
0.8320 

BACK 
SIGHT 

I 
RUN 

11.8860 

******** I 

202.720 
124,510 
283.070 
178.670 
328.640 
287.340 
144.090 
50.620 
187.010 
124.870 
239.340 
115.550 
304.000 
99.840 
197.240 
238.190 
222.410 
271.780 
261.910 
248.290 
169.880 
250.980 
254.920 
248.200 
183.000 
110.600 
150.360 

OF LEVELLIING ******** 
12,6520 

13.0550 

12.1680 

13.1870 

12.8970 

13.1950 

13.2580 

4.1080 

0.2970 

3.0810 

3.8900 

0.7250 

1.2940 

2.3880 

/ 1563.7756 
1553.2816 

11542.3776 

BEGINNING 

0.4390 

0.5790 

0.7290 

2.2630 

0.7210 

0.8650 

2.1790 

8.6570 

7.0700 

7.7970 

9.0850 

12.4970 

9.3220 

238.620 
196.390 
235.170 
225.820 

0.1210 

0.1710 

12.1830 

10.6150 

11.0750 
0.1970 

1.4830 

1 241.960, 

12.8020 

7.4870 
2.8840 

5.1710 

0.5020 

0.4850 

1.3300 

( 0.7020 

11529.7726 

I 

193.570 
249.310 / 
207.970 
238.620 

5.3660 

10.8650 

13.0770 

12.3480 

129.260 
38.520 
38.980 
314.730 
126.540 
126.020 
69.090 
96.420 

I 1523.7686 
11521.2866 

10.3150 1 
1 I 

I 

1515.5926 

1503.0176 

1491.1546 
86.650 
217.650 

I ( 210.330( 1 1 1 1482.1696 



Page : 2 
NA2/3000 Version 11-93 

WILD NA2/3000 data extracted from file C:\GIFlO\LDW3.COL 

Date: 08-17-1994 Time: 06:08 

STAND 
DEV. 

NBR 
REP 

-I 

HEIGHT 
OF POINT 

1470.0306 

1464.8326 

1467.4706 

1463.1916 

1456.0476 

1449.9356 

MEASURED 
DISTANCE 

205.870 
234.450 
81.890 
214.270 
224.900 
262.240 
285.960 
295.140 
260.500 
268.960 

******** Cumulative 
11445.1696 

SETTING 
OUT 

distance: 12421.51 feet ******** 
1 205.2801 

212.960 

******** Vertical closure: -0.0202 foot ******** 
******** Accuracy of leveling: 0.013 foot JMile ******** 

INTER. 
POINT 

244.290 

8.4970 

FORE 
SIGHT 

12.8410 

5.6550 

3.6880 

9.3540 

7.4050 

1227 
1227 
1103 

NUMBER 
L 

1222 
1222 
1223 
1223 
1224 
1224 
1225 
1225 
1226 
1226 

8.0330 
3.7310 

BACK 
SIGHT 

0,4570 

6.3260 

5.0750 

0.2610 

1.9210 



m m w  
b a r n  
O d b  
m m m  

a d d  
N N d 
b r - b  
d d ri .-- 



NA2/3000 Version 11-93 

WILD NA2/3000 data extracted from file C:\GIFlO\LDW3.COL 

Date: 08-17-1994 

* U Y  ... . 

Time: 06:09 

******** Cumulative distance: 10618.46 feet ***A**** 
******** Vertical closure: -0.0200 f oo t  ******** 
******** Accuracy of leveling: 0.014 foot JMile ******** 

I 1625-6733 

NBR 
REP 

SETTING 
OUT 

INTER. 
POINT 

MEASURED 
DISTANCE 

STAND 
DEV. 

FORE 
SIGHT 

10.6860 

11.2590, 

'INT 
UMBER 

1252 
1252 
934 

152.430 
138.160 
150.330 

HEIGHT 
OF POINT 

i 

1635.9613 

BACK 
SIGHT 

0.9710 



l l f iL /  J V V V  V t 2 L S L U l l  11-73 

WILD NA2/3000 data extracted from file C:\GIFlO\LDW4.COL 

Date: 08-18-1994 Time: 05:19 

MEASURED 
ELEVATION 

1543.0206 
1545.4616 
1547.9186 
1551.2226 
1558.6036 
1567.1736 
1559.2026 
1552.1866 
1547.9636 
1545.6036 

5275.93,1543.0366, 

VERTICAL 
DIFF. 

0.0000 
-0.0017 
-0.0034 
-0.0050 
-0.0065 
-0.0080 
-0.0094 
-0.0107 
-0.0123 
-0.0141 

INT 
4BER 

933 
1261 
1262 
1263 
1264 
938 
1265 
1266 
1267 
1268 
933, 

ADJUSTED 
ELEVATION 

1543.0206 
1545.4599 
1547.9152 
1551.2176 
1558.5971 
1567.1656 
1559.1932 
1552.1759 
1547.9513 
1545.5895 

-0.0160,1543.0206 

CUMUL. 
DISTANCE 

0.00 
558.53 
1109.94 
1655.28 
2154.85 
2638.28 
3096.09 
3532.18 
4046.25 
4662.68 





Point Back Fore Inter N / S S e t  Out Dist Height 



' Y - J - .  - 
NA2/3000 Version 11-93 

WILD NA2/3000 data extracted from file C:\GIFlO\LDW4.COL 

Date: 08-18-1994 Time: 05:19 

NBR 
REP 

INTER. 
POINT 

FORE 
SIGHT 

INT 
UMBER 

1543.0206 

1545.4616 

1547.9186 

1551.2226 

1558.6036 

1567.1736 

1559.2026 

1552.1866 

1547.9636 

1545.6036 

1543.0366 

STAND 
DEV. 

BACK 
SIGHT 

933 
933 
1261 
1261 
1262 
1262 
1263 
1263 
1264 
1264 
938 
938 
1265 
1265 
1266 
1266 
1267 
1267 
1268 
1268 
933 

HEIGHT 
OF POINT 

SETTING 
OUT 

MEASURED 
DISTANCE 

******** BEGINNING OF LEVELL~NG RUN ******** 
304.820 
253.710 
282.220 
269.190 
269.620 
275.720 
259.970 
239.600 
279.070 
204.360 
187.370 
270.440 
186.550 
249.540 
241.630 
272.440 
303.770 
312.660 1 
295.010 
318.2401 
feet *** **** 

******** Vertical closure: -0.0160 foot ******A* 

******** Accuracy of leveling: 0.016 foot JMile ******** 
5275.93 

7.1460 

6.6000 

6.4310 

8.8930 

10.8730 

2.5480 

1.9710 

3.0630 

4.0390 

4.6470 

******** 

4.7050 

4.1430 

3.1270 

1.5120 

2.3030 

10.5190 

8.9870 

7.2860 

6.3990 

7.2140 
Cumulative distance: 



WILD NA2/3000 data extracted from file C:\GIFlO\LDW5.COL 

Date: 08-19-1994 

1INT CUMUL. MEASURED VERTICAL ADJUSTED 
UMBER DISTANCE ELEVATION DIFF. ELEVATION 

- 

OINT 
'MBER 

931 
1301 
1302 
1303 
1304 
1305 
1306 
1307 
1308 
1309 
1310 
1311 
836 
1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 
1320 
931 

Time: 05:27 

CUMUL. 
DISTANCE 

0.00 
315.13 
780.19 
1118.15 
1268.58 
1617.27 
1960.68 
2331.94 
2787.65 
3216.88 
3720.88 
4142.01 
4259.04 
4640.50 
5236.23 
5832.59 
6394.73 
6933.93 
7387.67 
7818.93 
8212.69 
8615.38 
8855.80 

MEASURED 
ELEVATION 

1584.6159 
1576.0619 
1567.0419 
1567.7439 
1568.3039 
1577.9879 
1590.2919 
1603.1279 
1613.7519 
1621.5899 
1631.6859 
1633.4829 
1636.0909 
1632.9879 
1628.9259 
1633.0049 
1633.2739 
1627.2499 
1615.3859 
1606.0129 
1597.1359 
1590.8849 
1584.5849 

VERTICAL 
DIFF. 

0.0000 
0.0011 
0.0027 
0.0039 
0.0044 
0.0057 
0.0069 
0.0082 
0.0098 
0.0113 
0.0130 
0.0145 
0.0149 
0.0162 
0.0183 
0.0204 
0.0224 
0.0243 
0.0259 
0.0274 
0.0287 
0.0302 
0.0310 

ADJUSTED 
ELEVATION 

1584.6159 
1576.0630 
1567.0446 
1567.7478 
1568.3083 
1577.9936 
1590.2988 
1603.1361 
1613.7617 
1621.6012 
1631.6989 
1633.4974 
1636.1058 
1633.0041 
1628.9442 
1633.0253 
1633.2963 
1627.2742 
1615.4118 
1606.0403 
1597.1646 
1590.9151 
1584.6159 



U . W & 3 1  

0.0252 
0 .0265 
0 .0280 

A J I U I J J D J  

1568.6033 
1572 .7763  
1568.2803 

L J J U  

1359 
1360  
1304 

L J I U I J / U V  

1568.6285 
1572.8028 
1568.3083 

L V L L l . 4 3  

10853 .81  
11436.15 
12069 .58  

I 

NUMBER 

6011:8 
1 3 7 1  
1372 
1373 
1374  
1375  
1376 
1377  

926 
1378  
1379 
1380  
1 3 8 1  
1382 
1383 
1384  

828 

CUMUL. 
DISTANCE 

0.00 
315.25 
676.14 

1034.24 
1414.69 
1865.38 
2310.72 
2654.10 
2969.75 
3355.21 
3680.34 
4054 .91  
4510.36 
4959.77 
5351 .11  
5738.94 
5926 .01  

ADJUSTED 
ELEVATION 

1544.5438 
1533.3830 
1523 .6691  
1512.1943 
1500.5855 
1489.3547 
1478.5550 
1474.2621 
1471.5053 
1471.1925 

MEASURED 
ELEVATION 

VERTICAL 
DIFF. 

1479.3288 
1489.6528 
1501.4228 
1514.1568 
1526.3548 
1537.2488 
1544.5408 

1544.5438 
1533.3828 
1523.6688 
1512.1938 
1500.5848 
1489.3538 
1478.5538 
1474.2608 
1471.5038 
1471.1908 

0 .0000 
0.0002 
0.0003 
0.0005 
0 .0007 
0.0009 
0.0012 
0.0013 
0.0015 
0 .0017 
0.0019 1479.3307 
0 .0021  / 1489.6549 
0.0023 
0.0025 
0 .0027  
0.0029 
0 .0030  

1501 .4251  
1514.1593 
1526.3575 
1537.2517 
1544.5438 



CO 
w 
TI' 
\D 
m  
In 
d 
0 + 
d 
0 

m 
CQ 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  O O O O O O O O O O O O O O O O O O O C 1  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  O O O O O O O O O O O O O O O O O O O C  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  O O O O O O O O O O O O O O O O O O O C  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  
d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d  ddddddddddddddddddl - l , -4  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  O O O O O O O O O O O O O O O O O O O C  
d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d  d d d d d d d d d d d d d d d d d d l - l d  
d N d N d N d N d N d N d N d N d N d N d N d N d N d N d N d N d N d N d N d N d N d N  d N d N d N d N d N d N d N d N l + N F i N  
m m m m m ~ m m m m m m m m m m m m m m r n m m m m m m m m m m m m m m m m m m m m m m m  m m m m m m m m m m m m m m m m m m m r  
m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m  m m m m m m m m m m m m m m m m m m m r  







Point Back Fore Inter Set Out Dist Height 







rayc. I 

NA2/3000 Version 11-93 

WILD NA2/3000 data extracted from file C:\GIFlO\LDW5.COL 

* I ******** Accuracy of leveling: 0.024 foot JMile ******** 1 

Date: 08-19-1994 Time: 05:27 

INTER. 
POINT 

SETTING 
OUT 

FORE 
SIGHT 

IINT 
UMBER 

MEASURED 
DISTANCE 

1584.6159 

1576 -0619 

1567.0419 

1567.7439 

1568.3039 

1577.9879 

1590.2919 

1603.1279 

1613.7519 

1621.5899 

1631.6859 

1633.4829 

1636.0909 

1632.9879 

1628.9259 

1633.0049 

1633.2739 

1627.2499 

1615.3859 

1606.0129 

1597.1359 

1590.8849 

1584.5849 

BACK 
SIGHT 

931 
931 
1301 
1301 
1302 
1302 
1303 
1303 
1304 
1304 
1305 
1305 
1306 
1306 
1307 
1307 
1308 
1308 
1309 
1309 
1310 
1310 

@ :;:: 
836 
836 
1312 
1312 
1313 
1313 
1314 
1314 
1315 
1315 
1316 
1316 
1317 
1317 
1318 
1318 
1319 
1319 
1320 
1320 
931 

HEIGHT 
OF POINT 

NBR 
REP 

******** 

STAND 
DEV. 

******** 
119.850 
195.280 
227.000 
238.060 
157.580 
180.380 
62.570 
87.860 
215.060 
133.630 
207.350 
136.060 
216.670 
154.590 
303.710 
152.000 
223.420 
205.810 
217.190 
286.810 
243.340 
177.790 
72.080 
44.950 
93.140 
288.320 
291.860 
303.870 
304.690 
291.670 
284.680 
277.460 
227.230 
311.970 
156.820 
296.920 
159.710 
271.550 
178.900 
214.860 

RUN OF LEVELL~NG ******** 
2.8520 

1.0160 

3.0760 

7.9320 

10.8210 

13.0530 

13.2170 

11.1420 

9.8550 

11.7440 

6.9030 

9.7970 

3.0310 

1.4170 

5.1890 

6.0890 

2.9010 

0.2280 

1.8020 

1.1890 

1.0550 

1 I 160.630 
242.060 
115.850 
124.570 

distance: 8855.8 feet 
closure: 0.0310 foot ******** 

BEGINNING 

11.4060 

10.0360 

2.3740 

7.3720 

1.1370 

0.7490 

0.3810 

0.5180 

2.0170 

1.6480 

5.1060 

7.1890 

6.1340 

5.4790 

1.1100 

5.8200 

8.9250 

12.0920 

11.1750 

10.0660 

4.0800 

******** 
I ******** 

7.3060 

10.3800 
Cumulative 
Vertical 



- 
NA2/3000 Version 11-93 

WILD NA2/3000 d a t a  e x t r a c t e d  from f i l e  C:\GIFlO\LDW5.COL 

Time: 05:28 
7 

HEIGHT 
OF POINT 

1568.3083 

1575.1823 

1571.0603 

1571.0313 

1564.9793 

1555.8323 

1544.6423 

1544.5363 

1536.4723 

1535.1283 

1535.6313 

1533.2123 

1544.8643 

1557.5183 

1569.9493 

1582.5203 

1594.3263 

Date: 08-19-1994 

NBR 
REP 

MEASURED 
DISTANCE 

STAND 
DEV. 

L 

SETTING 
OUT 

FORE 
SIGHT 

1304 
1304 
1331 
1331 
1332 
1332 
1333 
1333 
1334 
1334 
1335 
1335 
1336 
1336 
828 
828 
1337 
1337 
1338 
1338 
1339 
1339 

@ 
1341 
1341 
1342 
1342 
1343 
1343 
1344 
1344 
1345 
13451 

70.800 1 
82.320 1 
115.420 
66.860 1 
141.310 
57.150 
89.930 
68.110 
111.780 
53.970 
92.130 
83.460 
113.750 
78.150 1 270.4101 

I 
11601.5183 

INTER. 
POINT 

4.9060 

12.6790 

13.1460 

10.7930 

12.7020 

10.6770 

11.5560 

I 

930 1 
1591.5593 

1579.5283 

1569.6783 

1558.4123 

1549 -9163 

1540.0223 

1531.7633 

930 
1346 
1346 
1347 
1347 
1348 
1348 
1349 
1349 
1350 
1350 
1351 

1352 

**A*****  I 

165.910 
250.460 
285.010 
279.760 1 
326.180 
251.280 
297.540 
279.100 
287.860 
182.320 
122.240 
250.360 
178.770 
86.020 
97.740 
190.160 
191.440 
264.890 
248.920 
251.540 
161.020 
298.100 
145.600 
70.510 
153.020 
82.410 
123.560 
78.540 
115.090 
75.490 
131.000 
56.960 

1 110.560[ 

2.7200 

1.1150 

0.9430 

1.4360 

2.1810 

1.6620 

9.7720 1 I I 1 207.8101 

1351 

RUN 

1'4150 1 9.6740 

OF LEVELLING ******** 
10.8140 

3.7110 

3.8410 

5.1870 

3.8160 

1.0220 

2.2680 

2.6230 

8.1040 

7.2580 

8.1620 

12.8240 

13.1950 

BEGINNING 

3.9400 

7.8330 

3.8700 

11.2390 

12.9630 

12.2120 

2.3740 

10.6870 

9.4480 

6.7550 

10.5810 

1.1720 

0 -5410 

I 

13.2010 

13.2060 

13.0810 

12.09801 

0.7700 

0.6350 

1.2750 



- -- - '-3-C. .. 
NA2/3000 Version 11-93 

WILD NA2/3000 data extracted from file C:\GIFlO\LDW5.COL 

Date: 08-19-1994 Time: 05:28 

JMBER F HEIGHT 1 
Y 
1536.8463 

******** Vertical closure: 0.0280 foot ******** 
******** Accuracy of leveling: 0.019 foot ,./Mile ******** 

SETTING 
OUT 

12069.58 

INTER. 
POINT 

distance: 

BACK 
SIGHT 

6.7400 

8.3410 

10.1920 

13.0760 

7.2980 

6.8660 

8.1190 

7.3440 

******** 

FORE 
SIGHT 

4.6890 

7.7790 

1.9240 

1.0580 

0.5150 

0.8650 

8.6150 

3.9460 

11.8400 
Cumulative 

MEASURED 
DISTANCE 

231.460 
284.710 
210.600 
289.570 
221.030 
224.240 
176.740 
175.720 
117.360 
261.450 
231.990 1 
341.270 
294.950 / 
280.900 
301.440 
335.760 
297.670 
feet ******** 

NBR 
REP 

STAND 
DEV. 



L - y - .  

NA2/3000 Version 11-93 

WILD NA2/3000 data eytracted from file C:\GIFlO\LDW5.COL 

Date: 08-19-1994 Time: 05:29 

NBR 
REP 

SETTING 
OUT 

INTER. 
POINT 

MEASURED 
DISTANCE 

1 

1544.5438 

1533.3828 

1523.6688 

1512.1938 

1500.5848 

1489.3538 

1478.5538 

1474 -2608 

1471 -5038 

1471.1908 

1479.3288 

1489.6528 

1501.4228 

1514.1568 

1526.3548 

1537.2488 

STAND 
DEV. 

FORE 
SIGHT 

828 
828 
1371 
1371 
1372 
1372 
1373 
1373 
1374 
1374 
1375 
1375 
1376 
1376 
1377 
1377 
926 
926 
1378 
1378 
1379 

1380 
1381 
1381 
1382 
1382 
1383 
1383 
1384 
1384 

INT 
MBER 

HEIGHT 
OF POINT 

BACK 
SIGHT 

828 

RUN ******** I I 

I %?!%I 
138.840 
222.050 
144.910 
213.190 
190.190 
190.260 
193.110 
257.580 
174.440 
270.900 
156.960 
186.420 
152.720 
162.930 
172.700 
212.760 
208.270 
116.860 
237.890 
136.680 
269.490 
185.960 
280.640 
168.770 
242.060 
149.280 
232.580 
155.250 
90.7801 

OF LEVELLING ******** 
0.7050 

0.7730 

1.6370 

0.3340 

0.5070 

0.7080 

1.7400 

7.2790 

10.8390 

10.8200 

11.5960 

11.9100 

13.0200 

13.1250 

11.4130 

8.4680 I 
1544.5408 

BEGINNING 

11.8660 

10.4870 

13.1120 

11.9430 

11.7380 

11.5080 

6.0330 

10.0360 

11.1520 

2.6820 

1.2720 

0.1400 

0.2860 

0.9270 

0.5190 

******** Vertical closure: 0.0030 foot ******** 
******** Accuracy of leveling: 0.003 foot JMile ******** 

distance: ******** 5926.01 
1.1760 

Cumulative 
96.290 1 

feet ******** 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
# GE SS SATELLITE SELECTION # 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

) a l l y  disabled satellites : 20 22 

CH.1 ....................................... NEW STATIC CHAIN ===== 

BL SE. 1 - START / END (COMMON) EPOCHS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
08/19/94 08:06:50 PM to 08/19/94 08:12:00 PM 

BL - 01.1 OPERATION INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Rover 
Point id 925-A 
Sensor/Controller id 001662/094838 
Operation mode STS 
Observation rate ( s )  10.0 
Ht reading/~nt offset (m) 1.900 /0.091 
Eccentricity E/N/H (m) 0.000 /O.OOO /O 

Reference 
836 
001659/094778 
STS 
10.0 
1.316 /0.441 

000 0.000 /o.ooo /o 

@TI. 1 SATELLITE INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BL - EA. 1 ELEVATION / AZIMUTH 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

sat id : 
hh:mm: ss 
20:06:50 
20:07:00 
20:07:10 
20:07:20 
20:07:30 
sat id : 
hh:mm: ss 
20:07:40 
20:07:50 
20:08:00 
20:08:10 

0 : 08 : 20 108:30 
2u:08:40 
20:08:50 
20:09:00 
20 : 09 : 10 

16 
PDOP GDOP 
3.6 3.9 33/ 44 
3.6 3.9 33/ 44 
3.6 3.9 33/ 44 
3.6 3.9 33/ 44 
3.6 3.9 33/ 44 

16 
PDOP GDOP 
3.4 3.7 33/ 44 
3.4 3.7 33/ 44 
3.4 3.6 32/ 44 
3.4 3.6 32/ 44 
3.4 3.6 32/ 44 
3.3 3.6 32,' 44 
3.3 3.6 32/ 44 
3.3 3.6 32/ 44 
3.3 3.6 32/ 44 
3.3 3.6 32/ 44 



BL - PI.l PROCESSING INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Number of observations rejected : 0 
Number of observations used 470 
Total number of parameters 99 
Epoch independent parameters 3 
Rms of weight unit -0018 m 

FARA STATISTICS a" 
Ambiguities to be resolved : 
- - - - -  SVid-----Ref SVid-----Carrier-----Wavelength factor----- 

16 6 1 1 
17 6 1 1 
26 6 1 1 
23 6 1 1 
16 6 5 2 
17 6 5 2 
26 6 5 2 
23 6 5 2 

- - - - - - -  F A M  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Iteration : 1 - - - - - - - -  

NUMBER OF AMBIGUITY SETS= 
RMS ACTUALLY COMPUTED = 

# RMS RMS/RMSI AMBIGUITIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



RMS /RMS1 AMBIGUITIES 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* FARA Summary Iteration : 1 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

rms a priori : 10.0 [mml rms float 
Error prob. alpha : 5.000 [%I 
Probability that (rms float < rms a priori) 

rms fix 1 1.8 [mml 
Error prob. alpha : 5.000-[%I 
P obability that (rms fix 1 < rms a priori) b , ~ r  prob. alpha .OOl [%I 
Probability that (rms fix 1 < rms fix 2) 

1.6 [mm] 

: 100.000 [%I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Ambiguity Resolution successful * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Number of epochs with GDOP =< 8 : 
Total number of common epochs : 

Observation time (GDOP =< 8) 
Recommendation 

310 sec 
303 sec 

BL - CS. 1 CYCLE SLIP INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total no of cycle slips : 0 

BL - FC.l FINAL COORDINATES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SX 0.0004 m SY 0.0007 m sZ 
Geodetic : 
Lat 33 35 23.66984 N Lon 111 50 20.22321 W h 



dLa t 25.28505 dLon 1 0.92217 dh 
sLat 0.0004 m sLon 0.0003 m sh 
Distance : 

CH.2 ....................................... ....................................... NEW STATIC CHAIN ===== 

BL - SE.2 START / END (COMMON) EPOCHS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
08/19/94 08:12:40 PM to 08/19/94 08:18:20 PM 

BL - 01.2 OPERATION INFORMATION 

Rover 
Point id 925-A-2 
Sensor/Controller id 001662/094838 
Operation mode STS 
Observation rate (s) 10.0 
Ht reading/~nt offset (m) 1.900 /0.091 
Eccentricity E/N/H (m) 0.000 /O.OOO /O 

Reference 
836 
001659/094778 
STS 
10.0 
1.316 /0.441 

,000 0.000 /o.ooo /o 

BL - SI.2 SATELLITE INFORMATION 

BL - EA.2 ELEVATION / AZIMUTH 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

sat id : 
hh:mm:ss PDOP GDOP 
20:12:40 3.2 3.5 
20:12:50 3.2 3.5 
20:13:00 3.2 3.5 
20:13:10 3.2 3.5 
20:13:20 3.2 3.5 
20:13:30 3.2 3.5 
20:13:40 3.2 3.5 
20:13:50 3.2 3.5 
20:14:00 3.2 3.5 
20:14:10 3.2 3.5 
20:14:20 3.2 3.5 
20:14:30 3.2 3.5 
20:14:40 3.2 3.5 
20:14:50 3.2 3.5 

O :15:00 3.2 3.5 
115:lO 3.1 3.5 

2U:15:20 3.1 3.5 
20:15:30 3.1 3.5 
20:15:40 3.1 3.5 
20:15:50 3.1 3.5 



BL - PI . 2  PROCESSING INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Number of observations rejected : 0 
Number of observations used 525 
Total number of parameters 108 
Epoch independent parameters 3 
Rms of weight unit .0017 m 

BL - FS . 2  FARA STATISTICS 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

to be resolved : 
--Ref SVid-----Carrier-----Wavelength factor----- 

6 1 1 
6 1 1 
6 1 1 
6 1 1 
6 5 2 
6 5 2 
6 5 2 
6 5 2 

- - - - - - -  FARA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Iteration : 1 

NUMBER OF AMBIGUITY SETS= 
RMS ACTUALLY COMPUTED = 

# RMS RMS/RMS~ AMBIGUITIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



RMS RMS/RMS1 AMBIGUITIES 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* FARA Summary Iteration : 1 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

rms a priori : 10.0 [mml m s  float 
Error prob. alpha : 5.000 [ % I  
Probability that (rms float < rms a priori) 

rms fix 1 1.7 [mm] 
Error prob. alpha : 5.000 [ % I  
Probability that (rms fix 1 < rms a priori) 

E ror prob. alpha i .OOl [%I 
)ability that ( m s  fix 1 < rms fix 2) 

1.5 [mm] 

: 100.000 [%I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Ambiguity Resolution successful * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Number of epochs with GDOP =c 8 : 35 
Total number of common epochs : 35 

Observation time (GDOP =< 8) 340 sec 
Recommendation 300 sec 

BL-CS -2 CYCLE SLIP INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total no of cycle slips : 0 

BL - FC.2 FINAL COORDINATES 

Rov:925-A-2 Ref:836 Amb:Y 08/19/94 08:12:40 PM 
Cartesian : 

X -1978626.5881 m Y -4937182.6613 m Z 3508874.4002 m 0" -1601.2741 m dY 227.2002 m dZ -679.8520 m 
0.0003 m SY 0.0006 m sZ 0.0004 m 

Geodetic : 
Lat 33 35 23.67004 N Lon 111 50 20.22326 W h 413.6173 m 
dLat 25.28485 dLon 1 0.92222 dh -55.8387 rn 
sLat 0.0004 m sLon 0.0003 m sh 0.0007 m 



Distance : 
Slope 1754.3937 m sSlope 0.0003 m 

NEW STATIC CHAIN 

BL - SE. 3 START / END (COMMON) EPOCHS 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - _ _ - _ _ _ _ - _ - - - -  
08/19/94 07:22:40 PM to 08/19/94 07:28:00 PM 

BL - 01.3 OPERATION INFORMATION 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - - - _ _ - - - - -  

Rover Reference 
Point id 926 836 
Sensor/Controller id 001662/094838 001659/094778 
Operation mode STS STS 
Observation rate (s) 10.0 10.0 
Ht reading/Ant offset (m) 1.900 /0.091 1.316 /0.441 
Eccentricity E/N/H (rn) 0.000 /O.OOO /O.OOO 0.000 /O.OOO /O .OOO 

BL - SI.3 SATELLITE INFORMATION 
- _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ - - _ - - - _ - - - - - -  
SV id L1 - C - CA L1-P-CO L2-C-P L2 - P - CO L1 - P - SQ L2 - P-SQ 

5 0 33 33 0 0 33 
6 0 33 33 0 0 33 

@ :; 0 33 33 0 0 33 
0 33 33 0 0 33 

24 0 33 0 0 0 0 
2 6 0 33 0 0 0 0 

BL - EA. 3 ELEVATION / AZIMUTH 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ - _ - - - - -  

sat id : 
hh:mm:ss PDOP GDOP 
19:22:40 10.0 10.4 
19:22:50 10.0 10.3 
19:23:00 9.9 10.2 
19:23:10 9.9 10.2 
19:23:20 9.8 10.1 
19:23:30 9.8 10.1 
19:23:40 9.7 10.0 
19:23:50 9.7 10.0 
19:24:00 9.6 9.9 
19:24:10 9.6 9.9 
19:24:20 9.5 9.8 
19:24:30 9.5 9.8 
19:24:40 9.4 9.7 
19:24:50 9.4 9.7 
19:25:00 9.3 9.6 

:25:10 9.3 9.6 
:25:20 9.2 9.5 

9.2 9.5 
19:25:40 9.1 9.4 
19:25:50 9.1 9.4 
19:26:00 9.0 9.3 



BL - PI.3 PROCESSING INFORMATION 
- _ - - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - -  
Number of observations rejected : 0 
Number of observations used 462 
Total number of parameters 102 
Epoch independent parameters 3 
Rms of weight unit .0016 m 

BL - FS.3 FAliA STATISTICS 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ambiguities to be resolved : 
- - - - -  SVid-----Ref SVid-----Carrier-----Wavelength factor----- 

5 6 1 1 
6 1 1 
6 1 1 

- - - - - - -  FARA Iteration : 1 - - - - - - - -  

NUMBER OF AMBIGUITY SETS= 
RMS ACTUALLY COMPUTED = 

# RMS RMS/RMSl AMBIGUITIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

# RMS RMS/RMSI AMBIGUITIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
* FARA Summary Iteration : 1 * 
_ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

rms a priori : 10.0 [mm] rms float 
Error prob. alpha : 5.000 [%I 
Probability that (rms float < rrns a priori) 

rms fix 1 1.6 [mm] 
Error prob. alpha : 5 .OOO [ % I  
Probability that ( m s  fix 1 < rrns a priori) 

Error prob. alpha .OOl [ % I  
Probability that (rms fix 1 < rrns fix 2) 

*iguity Resolution successful * 
_ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Number of epochs with GDOP =< 8 : 
Total number of common epochs : 

Observation time (GDOP =< 8) 0 sec 
Recommendation - - -  set 

- - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
* Warning : Recommendation not applicable * 
- - - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

BL - CS .3 CYCLE SLIP INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total no of cycle slips : 0 

BL - FC. 3 FINAL COORDINATES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

tesian : @: - 1 9  y: Y -4936710.6941 m Z 3509595.3967 m 
,i( dY 699.1674 m dZ 41.1445 m 
SX 0.0005 m SY 0.0013 m sZ 

Geodetic : 
Lat 33 35 51.64028 N Lon 111 50 23.73775 W h 



dLat 2.68539 dLon 1 4.43671 dh 
s ~ a t  0.0006 m sLon 0.0003 m sh 
Distance : 

CH.4 ....................................... _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - - - - - - - - - - - - - - - - -  NEW STATIC CHAIN ===== 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
# BL. 4 927 836 08/19/94 07:02:50 PM # 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BL SE.4 START / END (COMMON) EPOCHS 

BL-01 .4 OPERATION INFORMATION 
- _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - -  

Rover 
Point id 927 
Sensor/Controller id 001662/094838 
Operation mode STS 
Observation rate ( s )  10.0 
Ht reading/~nt offset (m) 1.500 /0.091 
Eccentricity E/N/H  (m) 0.000 /0.000 /O 

Reference 
836 
001659/094778 
STS 
10.0 
1.316 /0.441 

000 0.000 /o.ooo /o ,000 

BL - SI.4 SATELLITE INFORMATION 
- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - _ - - - - _  
i L l C C A  - - LIP-CO - L2-C-P L2-P-CO L1 - P - SQ L2-P-SQ 

0 37 37 0 0 3 7 
0 37 37 0 0 37 

16 0 3 7 3 7 0 0 37 
17 0 3 7 37 0 0 3 7 
24 0 3 7 37 0 0 3 7 

BL - EA. 4 ELEVATION / AZIMUTH 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ - - - - - - -  

sat id : 
hh:mm:ss PDOP GDOP 
19:02:50 3.1 3.5 
19:03:00 3.1 3.5 
19:03:10 3.1 3.5 
19:03:20 3.1 3.5 
19:03:30 3.1 3.5 
19:03:40 3.1 3.5 
19:03:50 3.1 3.5 
19:04:00 3.1 3.5 
19:04:10 3.1 3.5 
19:04:20 3.1 3.5 
19:04:30 3.1 3.5 
19:04:40 3.1 3.5 
19:04:50 3.1 3.5 
19:05:00 3.1 3.5 

(13 
:05:10 3.1 3.5 
.05:20 3.1 3.5 

1,:05:30 3.1 3.5 
19:05:40 3.1 3.5 
19:05:50 3.1 3.5 
19:06:00 3.1 3.5 



BL - PI.4 PROCESSING INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Number of observations rejected : 0 
Number of observations used 5 5 5  
Total number of parameters 114 
Epoch independent parameters 3 
Rms of weight unit .0023 m 

BL FS.4 FARA STATISTICS 

Ambiguities 
- - - - -  SVid- - - 

5 
24 
6 
17 

5  
24 
6 

1 7  

to be resolved : 
--Ref SVid-----Carrier-----Wavelength factor----- 

16 1 1 
16 1 1 
16 1 ,1 
16 1 1 
16 5  2 
16 5 2 
16 5  2 
16 5 2 

- - - - - - -  FARA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Iteration : 1 - - - - - -  

NUMBER OF AMBIGUITY SETS= 
RMS ACTUALLY COMPUTED = 

# RMS RMS/RMS~ AMBIGUITIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



AMBIGUITIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a RMS RMS'RMS1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* FARA Summary Iteration : 1 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

rms a priori : 10.0 [mm] rms float 
Error prob. alpha : 5.000 [ % I  
Probability that (rms float < rms a priori) 

rms fix.1 2.3 [mm] 
Error prob. alpha : 5.000 [%I 
probability that (rms fix 1 < rms a priori) 

bir prob. alpha . O O ~  [ % I  
~robabilit~ that (rms fix 1 < rms fix 2) 

1.9 [mml 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Ambiguity Resolution successful * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Number of epochs with GDOP =< 8 : 

Total number of common epochs : 

Observation time (GDOP =< 8) 
Recommendation 

BL - CS . 4  CYCLE SLIP INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total no of cycle slips : 0 

BL FC. 4 - FINAL COORDINATES 

360 sec 
300 sec 

tesian : @: - 1 9 ~ ~ ~ ~ ~ : ~ ~ ~ ~  ; Y -4936395.7284 m Z 3510165.7770 m 
uX dY 1014.1331 m dZ 611.5248 m 
SX 0.0006 m SY 0.0012 m sZ 

Geodetic : 
Lat 33 36 13.39272 N Lon 111 50 22.44801 W h 



dLat 24 -43783 dLon 1 3 .I4697 dh 
sLat 0.0005 m sLon 0.0004 m sh 
Distance : 

CH.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NEW STATIC CHAIN ===== 

BL - SE.5 START / END (COMMON) EPOCHS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
08/19/94 08:27:00 PM to 08/19/94 08:33:00 PM 

BL - 01.5 OPERATION INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Rover Reference 
Point id 929-A 836 
Sensor/Controller id 001662/094838 001659/094778 
Operation mode STS STS 
Observation rate (s) 10.0 10.0 
Ht reading/Ant offset (m) 1.900 /0.091 1.316 /0.441 
Eccentricity E/N/H (m) 0.000 /O.OOO /O.OOO 0.000 /O.OOO /O.OOO 

BL - SI.5 SATELLITE INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BL - EA.5 ELEVATION / AZIMUTH 

sat id : 16 6 17 26 23 
hh:mm:ss PDOP GDOP 
20:27:00 3.0 3.4 251 43 84/ 77 48/303 35/109 38/220 
20:27:10 3.0 3.4 251 43 841 78 48/303 35/109 38/220 
20:27:20 3.0 3.4 251 43 83/ 78 48/303 35/109 38/220 
20:27:30 3.0 3.4 251 43 831 79 48/303 35/108 38/220 
20:27:40 3.0 3.4 25/43 83/ 80 48/303 35/108 38/220 
20:27:50 3.0 3.4 241 43 831 81 49/303 35/108 38/220 
20:28:00 3.0 3.4 241 43 831 82 49/304 35/108 38/221 
20:28:10 3.0 3.4 24/43 831 82 49/304 35/108 38/221 
20:28:20 3.0 3.4 24/43 831 83 49/304 36/108 38/221 
20:28:30 3.0 3.4 24/43 831 84 49/304 36/108 38/221 
20:28:40 3.0 3.4 241 43 831 85 49/304 36/108 39/221 
20:28:50 3.0 3.4 24/ 43 831 85 49/304 36/108 39/221 
20:29:00 3.0 3.4 24/ 43 831 86 49/304 36/108 39/221 
20:29:10 3.0 3.5 241 43 831 87 49/304 36/108 39/221 

ic :29:20 3.0 3.5 24/43 83/ 88 49/304 36/107 39/221 
29:30 3.0 3.5 241 43 831 88 49/305 36/107 39/221 

u:29:40 3.0 3.5 241 43 831 89 49/305 361107 39/221 
20:29:50 3.0 3.5 24/43 831 90 491305 36/107 39/221 
20:30:00 3.0 3.5 241 43 831 90 49/305 36/107 39/221 
20:30:10 3.0 3.5 24/43 831 91 49/305 36/107 39/221 



BL - PI.5 PROCESSING INFORMATION 

Number of observations rejected : 0 
Number of observations used 555 
Total number of parameters 114 
Epoch independent parameters 3 
Rms of weight unit .0018 m 

FAILA STATISTICS 
. . . . . . . . . . . . . . . . . . . . . . .  

Ambiguities to be resolved : 
- - - - -  SVid-----Ref SVid-----Carrier-----Wavelength factor----- 

- - - - - - -  FARA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Iteration : 1 

NUMBER OF AMBIGUITY SETS= 
RMS ACTUALLY COMPUTED = 

# RMS RMS/RMSI AMBIGUITIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



AMBIGUITIES 
! _ _ - - _ _ _ _ _ _ - - - - - _ _ _ - - - - - - - - - - - - - -  4 RMS RMS'RMS1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* PARA Summary Iteration : 1 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

rms a priori : 10.0 [mm] rms float 
Error prob. alpha : 5 .OOO [%I 
probability that (rms float < rrns a priori) 

rms fix 1 1.8 [mml 
Error prob. alpha : 5.000 [%I 
Probability that (rms fix 1 < rrns a priori) 

a i r  prob. alpha .OOl [%I 
~robabilit~ that (rms fix 1 < rrns fix 2) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Ambiguity Resolution successful * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Number of epochs with GDOP =< 8 : 37 
Total number of common epochs : 3 7 

Observation time (GDOP =< 8) 360 sec 
Recommendation 300 sec 

BL - CS.5 CYCLE SLIP INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total no of cycle slips : 0 

BL - FC. 5 FINAL COORDINATES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

tesian : 
' -1977962.0431 m Y -4937481.6857 m Z 3508866.1808 m 

-936.7291 m dY -71.8242 m dZ -688.0714 m 
SX 0.0003 m SY 0.0006 m sZ 0.0005 m 

Geodetic : 
Lat 33 35 22.90190 N Lon 111 49 51.98843 W h 434.3972 m 



dLat 26.05299 dLon 32.68739 dh -35.0588 m 
sLat 0.0004 m sLon 0.0003 m sh 0.0007 m 
Distance : 

CH.6 ....................................... ....................................... NEW STATIC CHAIN ===== 

BL - SE. 6 START / END (COMMON) EPOCHS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
08/19/94 07:45:00 PM to 08/19/94 07:50:40 PM 

BL - 01.6 OPERATION INFORMATION 

Rover Reference 
Point id 930 836 
Sensor/Controller id 001662/094838 001659/094778 
Operation mode STS STS 
Observation rate ( s )  10.0 10.0 
Ht reading/Ant offset (m) 1.900 /0.091 1.316 /0.441 
Eccentricity E/N/H (m) 0 .OOO /O.OOO /O .OOO 0.000 /O.OOO /O.OOO 

BL - SI.6 SATELLITE INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BL - EA. 6 ELEVATION / AZIMUTH 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

sat id : 
hh:mm: ss 
19:45:00 
19:45:10 
19:45:20 
19:45:30 
19:45:40 
19:45:50 
19:46:00 
19:46:10 
19 : 46 : 20 
19:46:30 
19:46:40 
19:46:50 
19:47:00 

19:47:40 
19:47:50 
sat id : 

PDOP GDOP 
5.2 5.3 
5.1 5.3 
'5.1 5.2 
5.1 5.2 
5.1 5.2 
5.0 5.2 
5.0 5.2 
5.0 5.1 
5.0 5.1 
4.9 5.1 
4.9 5.1 
4.9 5.0 
4.9 5.0 
4.9 5.0 
4.8 5.0 
4.8 4.9 
4.8 4.9 
4.8 4.9 



hh:mm:ss PDOP GDOP 
19:48:00 4 . 8  4.9 41/ 47 
19:48:10 4 . 7  4.9 4 0 /  47 

BL - PI.6 PROCESSING INFORMATION 
_ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - - - - - - - - - _ - - - - -  
Number of observations rejected : 0 
Number of observations used 579 
Total number of parameters 108 
Epoch independent parameters 3 
Rms of weight unit .0016 m 

e ~ s . 6  FARA STATISTICS 
. . . . . . . . . . . . . . . . . . . . . . . .  

Ambiguities to be resolved : 
- - - - - SVid-----Ref SVid-----Carrier-----Wavelength factor----- 

5 6 1 1 
16 6 1 1 
17 6 1 1 
2 6  6 1 1 
2 3  6 1 1 
5 6  5 2 
16 6  5 2  
17 6  5 2 
26 6 5 2  
2 3  6 5 2  

- - - - - - -  FARA Iteration : 1 - - - -  

NUMBER OF AMBIGUITY SET,S= 
RMS ACTUALLY COMPUTED = 

# RMS RMS/RMSI AMBIGUITIES 
_ _ - - - - - - - - _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - -  



# RMS RMS/RMS~ AMBIGUITIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
* FARA Summary Iteration : 1 * 
- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - -  

rms a priori : 10.0 [mm] rms float 
Error prob. alpha : 5.000 [%I 
Probability that (rms float < rrns a priori) 

fix 1 1.6 [mml 
~r prob. alpha : 5.000 [%I 

probability that (rms fix 1 < rrns a priori) 

Error prob. alpha -001 [%I 
Probability that (rms fix 1 < rrns fix 2) 

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
* Ambiguity Resolution successful * 
- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Number of epochs with GDOP =< 8 : 
Total number of common epochs : 

Observation time (GDOP =< 8) 
Recommendation 

340 sec 
290 sec 

BL - CS.6 CYCLE SLIP INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total no of cycle slips : 0 

BL - FC. 6 FINAL COORDINATES 

Cartesian : 
X -1977603.3164 m 
dX -578.0024 m 



SX 0.0004 m SY 0.0010 m s Z  0.0004 m 
Geodetic : 

Lat 33 36 15.17873 N Lon 111 49 50.53132 W h 458.9272 m 

mi, 
26.22384 dLon 31.23028 dh -10.5288 m 
0.0005 m sLon 0.0003 m sh 0.0009 m 

Dlstance : 
Slope 1140.7868 m sSlope 0.0005 m 

CH.7 ....................................... NEW STATIC CHAIN ===== 

BL - SE. 7 START / END (COMMON) EPOCHS 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - -  
08/19/94 08:40:40 PM to 08/19/94 08:46:30 PM 

BL - 01.7 OPERATION INFORMATION 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - - - - - - - - - - - - - -  

Rover Reference 
Point id 931 836 
Sensor/Controller id 001662/094838 001659/094778 
Operation mode STS STS 
Observation rate (s) 10.0 10.0 
Ht reading/~nt offset (m) 1.900 /0.091 1.316 /0.441 
Eccentricity E/N/H (m) 0.000 /O.OOO /O.OOO 0.000 /O.OOO /O.OOO 

SATELLITE INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SVid L l C C A  - - LIP-CO - L2-C-P L2 - P-CO L1 - P - SQ L2-P-SQ 
6 0 3 6 34 0 0 34 
16 0 3 6 3 6 0 0 36 

BL - EA. 7 ELEVATION / AZIMUTH 

sat id : 
hh:mm:ss 
20:40:40 
sat id : 
hh:mm: ss 
20:40:50 
20:41:00 
sat id : 
hh:mm:ss 
20:41:10 
20:41:20 
20:41:30 
20:41:40 

PDOP 
3.0 

PDOP 
5.1 
5.0 

PDOP 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

GDOP 
3.6 

GDOP 
6.0 
6.0 

GDOP 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 



BL - PI.7 PROCESSING INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Number of observations rejected : 0 
mber of observations used TCi 

536 
71 number of parameters 111 
.:h independent parameters 3  

Rms of weight unit .0024 m 

BL - FS.7 FARA STATISTICS 
- - - - - - - - - - - - - - - - - - - - - - - - - a -  

Ambiguities to be resolved : 
- - - - -  SVid-----Ref SVid-----Carrier---- 

6 16 1 
17 16 1 
2  6 16 1 
23  16 1 
6 16 5 
17 16 5 
26 16 5 
23  16 5 

- - - - - - -  FARA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Iteration : 1 - - - - - - - -  

NUMBER OF AMBIGUITY SETS= 
RMS ACTUALLY COMPUTED = 

AMBIGUITIES 



# RMS RMS/RMS~ AMBIGUITIES 
- - - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - - - - - - - - - - - - - - - -  

- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - -  
* FARA Summary Iteration : 1 * 
- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . .  

: 10.0 [mm] rrns float 
.r prob. alpha : 5.000 [ % I  
 ability that (rms float < rrns a priori) 

2.6 [mml 

: 100.000 [%I 

rms fix 1 2.4 Emml 
Error prob. alpha : 5.000 [%I 
Probability that (rms fix 1 < rrns a priori) 

Error prob. alpha .OOl [%I 
Probability that (rms fix 1 < rrns fix 2 )  

* Ambiguity Resolution successful * 
_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - -  

Number of epochs with GDOP =< 8 : 3 6 
Total number of common epochs : 3 6 

Observation time (GDOP =< 8) 350 sec 
~ecommendation 301 sec 

BL - CS.7 CYCLE SLIP INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total no of cycle slips : 0 

BL-PC .7 FINAL COORDINATES 



Cartesian : 
X -1977186.1620 m Y -4937811.1314 m Z 3508874.9894 m 
dX -160.8480 m dY -401.2699 m dZ -679.2628 m 

0.0005 m SY 0.0009 m sZ 0.0008 m qZet:; i5 22 -82838 N Lon 111 49 19.30725 W h 453.7297 m 
dLat 26.12651 dLon 0.00621 dh -15.7263 m 
sLat 0.0005 m sLon 0.0004 m sh 0.0011 m 
Distance : 
Slope 805.1631 m sSlope 0.0005 m 

CH.8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NEW STATIC CHAIN ===== 

BL - SE. 8 START / END (COMMON) EPOCHS 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ - - - - _ _ - _ - - - _ _ - _ - -  
08/19/94 08:53:10 PM to 08/19/94 08:59:10 PM 

BL - 01.8 OPERATION INFORMATION 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ - - _ - - _ _ - -  

Rover Reference 
Point id 934 836 
Sensor/Controller id 001662/094838 001659/094778 
Operation mode STS STS 
servation rate (s) 10.0 10.0 
~eading/~nt offset (m) 1.900 /0.091 1.316 /0.441 
,sntricity E/N/H (m) 0.000 /O.OOO /O.OOO 0.000 /O.OOO /O.OOO 

BL SI.8 SATELLITE INFORMATION 
_ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ - - _ _ - - - _ - _ _ - - _  

BL - EA. 8 ELEVATION / AZIMUTH 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - _ - _ - _ _  

sat id : 6 
hh:mm:ss PDOP GDOP 
20:53:10 5.5 6 -2 74/137 
20:53:20 5.5 6.2 74/137 
sat id : 6 
hh:mm:ss PDOP GDOP 
20:53:30 5.5 6.2 74/137 
20:53:40 5.5 6.3 74/137 
20:53:50 5.6 6.3 74/137 
20:54:00 5.6 6.3 74/137 

IIP :54:10 5.6 6.3 74/138 
:54:20 5.6 6.3 73/138 

~~1:54:30 5.6 6.3 73/138 
20:54:40 5.6 6.4 73/138 
20:54:50 5.6 6.4 73/138 
20:55:00 5.7 6.4 73/138 



BL - PI.8 PROCESSING INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

e Ser of observations rejected : 0 
der of observations used 446 

Total number of parameters 114 
Epoch independent parameters 3 
Rms of weight unit .0023 m 

BL - FS.8 FARA STATISTICS 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ambiguities to be resolved : 
- - - - -  SVid-----Ref SVid-----Carrier-----Wavelength factor----- 

16 6 1 1 
17 6 1 1 
26 6 1 1 
23 6 1 1 
17 6 5 2 
26 6 5 2 
23 6 5 2 

- - - - - - -  FARA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Iteration : 1 - - - - - - - -  

NUMBER OF AMBIGUITY SETS= 
S ACTUALLY COMPUTED = 

,+ RMS RMS/RMSI AMBIGUITIES 



# RMS RMS/RMSI. AMBIGUITIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* FARA Summary Iteration : 1 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

priori 
prob. alpha 

: 10.0 [mm] rms float 
: 5.000 [%I 

Probability that (rms float < rms a priori) 

rms fix 1 2.3 [mm] 
Error prob. alpha : 5.000 [%I 
Probability that (rms fix 1 < rms a priori) 

Error prob. alpha .OOl [ % I  
Probability that (rms fix 1 < rms fix 2) 

2.3 [mml 

: 100.000 [ % I  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Ambiguity Resolution successful * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Number of epochs with GDOP =< 8 : 
Total number of common epochs : 

Observation time (GDOP =< 8) 
Recommendation 

BL - CS.8 CYCLE SLIP INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(115 
a1 no of cycle slips : 0 

360 sec 
323 sec 

BL - FC. 8 FINAL COORDINATES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



Rov: 934 Ref: 836 Amb:Y 08/19/94 08 :53 :10 PM 
Cartesian : 

X -1976443.7174 m Y -4938119.4898 m Z 3508882.0473 m 

@"" 
581.5966 m dY -709.6283 m dZ -672 - 2 0 4 9  m 
0.0005 m SY 0.0012 m sZ 0.0010 m 

.,detic : 
Lat 33 35 22.83357 N Lon 111 48 48.13395 W h 466.2462 m 
dLat 26.12132 dLon 31.16709 dh -3.2098 m 
sLat 0.0005 m sLon 0.0004 m sh 0.0015 m 
Distance : 

Slope 1137.4033 m sSlope 0.0004 m 

CH.9 ....................................... NEW STATIC CHAIN ===== 

BL - SE. 9 START / END (COMMON) EPOCHS 
- - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - -  
08/19/94 09:18:00 PM to 08/19/94 09:24:30 PM 

BL - 01.9 OPERATION INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Rover Reference 
Point id 936 836 
Sensor/Controller id 001662/094838 001659/094778 
.ration mode STS STS 

~ervation rate (s) 10.0 10.0 
reading/~nt off set (m) 1.900 /O. 091 1.316 /0.441 

~ccentricity E/N/H (m) 0.000 /O.OOO /O.OOO 0.000 /O.OOO /O.OOO 

BL - SI.9 SATELLITE INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SVid LlC-CA - L l P C O  - - L2 - C - P L2 - P - CO L1 - P - SQ L2 - P-SQ 

6 0 40 39 0 0 39 

BL - EA. 9 ELEVATION / AZIMUTH 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

sat id : 
hh:mm:ss PDOP GDOP 
21.18.00 - - - -  - - - -  
sat id : 
hh:mm:ss PDOP GDOP 
21.18.10 - - - -  - - - -  
21.18:20 - - - -  - - - -  
21.18.30 - - - -  - - - -  
21.18.40 - - - -  - - - -  
21-18-50 - - - -  - - - -  



sat id : 
hh:mm:ss PDOP GDOP 
21:20:00 11.9 13.5 

BL - PI -9 PROCESSING INFORMATION 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - -  
Number of observations rejected : 
Number of observations used 
Total number of parameters 
Epoch independent parameters 
Rms of weight unit 

BL - FS.9 FARA STATISTICS 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ambiguities to be resolved : 
-----SVid-----Ref SVid-----Carrier----- 

6 17 1 
26 17 1 
23 17 1 
6 17 5 

26 17 5 
2 3  17 5 

Wavelength factor-- 
1 

- - - - - - -  FARA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Iteration : 

NUMBER OF AMBIGUITY SETS= 
RMS ACTUALLY COMPUTED = 

# RMS RMS/RMSI AMBIGUITIES 



# RMS RMS/RMSI AMBIGUITIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

_ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - -  a ?.RA Summary Iteration : 1 * 
_ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

rms a griori : 10.0 [mm] rms float 
Error ;rob. alpha : 5.000 [ % I  
Probability that (rms float < rrns a priori) 

rms fix 1 2.4 [mm] 
Error prob. alpha : 5.000 [%I 
Probability that (rms fix 1 < rrns a priori) 

2.4 [mml 

: 100.000 [ % I  

Error prob. alpha .OOl [%I 
Probability that (rms fix 1 < rms fix 2) : 100.000 [%I 
* Less than 5 satellites ! Additional iteration invoked * 

- - - - - - -  FARA Iteration : 2 - - - - - - - -  

NUMBER OF AMBIGUITY SETS= 
RMS ACTUALLY COMPUTED = 

# RMS RMS/RMS~ AMBIGUITIES 
- - - - - - - - - - - - L - - - - - - - - - - - - - - - - - - - - - -  



AMBIGUITIES 
- - - - - - - - - - - - - - -  

- - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - -  

* FARA Summary Iteration: 2 *  
- - - - - - _ _ _ _ - _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

rms a priori : 10.0 [mm] rms float 
Error prob. alpha : 5.000 [ % I  
Probability that (rms float < rrns a priori) 

rms fix 1 2.4 [mml 
3r prob. alpha : 5.000 [ % I  
aability that (rms fix 1 < rrns a priori) 

Error prob. alpha .OOl [ % I  
Probability that (rms fix 1 < rrns fix 2) 

_ - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
* Ambiguity Resolution successful * 
- - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - -  

Number of epochs with GDOP =< 8 : 
Total number of common epochs : 

Observation time (GDOP =< 8) 0 sec 
Recommendation - - - sec 

- - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - -  
* Warning : Recommendation not applicable * 
- - _ - - - - _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

BL - CS.9 CYCLE SLIP INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

QY a1 no of cycle slips : 0 

BL - FC. 9 FINAL COORDINATES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



Rov:936 Ref :836 Amb:Y* 
Cartesian : 

X -1976119.5173 m 

0""; 905.7967 m 
j 0.0007 m 

Geodetic : 
Lat 33 36 15.06179 N 
dLat 26.10690 
sLat 0.0005 m 
Distance : 
Slope 1145.9641 m 

Lon 111 48 47.70880 W h 520.7372 m 
dLon 31.59224 dh 51.2812 m 
sLon 0.0006 m sh 0.0036 m 





Leica 
SURVEYORS SERVICE CO. 

SKI Software 8/26/94 12:51 PM 

a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Coordinate set: LOST DOG WASH 
Coordinate type: Grid 
Reference ellipsoid: GRS 1980 
Projection set: ARIZONA CENTRAL 
Unit: f ts 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Point id Easting Northing Orth. height 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

836 728815.3686 944730.8053 1636.1189 
925-A 723664.4074 942170.9175 1453.1597 

925-A-2 723664.4029 942170.9374 1453.1149 

926 723365.0241 944997.7115 1471.5412 

927 723472.4734 947196.3484 1543.3941 
929-A 726052.8009 942095.1829 1521.2543 
930 726171.6687 947378.9890 1601.5495 
931 728817.2566 942090.1574 1584.6187 
934 731454.1573 942093.2020 1625.6439 
936 731484.8477 947372.0295 1804.2295 

Attributes 
- - - - - - - - - -  

F: TENNIS COURT SE SERVICE LINE 
F: city of scottsdale hand hole 

Qxx-Matrices 
- - - - - - - - - - - -  

Point Id rnO qll q12 . q13 q22 q23 q 
- - - - - _ - _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  



Leica SKI Software 8/26/94 12:51 PM 
SURVEYORS SERVICE CO. 

- - _ _ - _ - - - _ _ _ - - _ _ _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - -  

a 934 0.0074 0.0506 0.0042 0.0221 0.0274 0.0162 0.4 
936 0.0078 0.0411 0.0162 0.1155 0.0714 0.3021 2.2 


