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The field survey (ground control network) for the project has been developed in NAD83 Arizona State 
Plane Coordinate System (Central Zone) and NAVD88 vertical datum with all units of measurement in 
International Feet. The entire control network was established with RTK GPS methodology using five 
GDACS points in and around the project area. GDACS points used for this project are: 4001.4MQ1, 
4NP 1 ,40Q 1. and 4NR 1. During field survey work. several other government monuments were 
recovered and used as ERM's these include MCDOT. ADOT, USGS, USC&GS monuments and PLSS 
comers. 

In addition to establishing the ground control point network and "blind targets", Tri-Core Engineering 
completed RTK GPS data collection for field check cross sections. These cross section locations were 
predetermined (approximate locations) to meet the criteria established by FCDMC and FEMA for 
verification of the photogrammetric mapping accuracy. Coordinate triplet datasets and graphical plots of 
these datasets are included with this report. 

Finally, field surveys were completed to document the three major drainage structures within the project 
area. These include the US Highway 60 and railroad bridges over Greens Wash above its confluence 
with Centennial Wash just West of Aguila. and the drainage structure under SR71 just North of its 
intersection with US60 East of Aguila. Sketches, point lists and photographs of these structures are 
included with this report. 

All survey work meets or exceeds the minimum standards and criteria established in FEMA Document 
37, Flood Insurance Study Guidelines and Specifications for Study Contractors. This includes the 
photogrammetric control surveys, verification by "blind targets," field cross section collection. and 
establishment of ERM's. The survey work for this contract does not include cadastral work to recover. 
locate. set. or establish PLSS corners or any other property descriptions. 

Respecthlly Submitted 

Lee Harbers. RLS. Certified Photogrammetrist 
President 
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SECTION I 
SURVEY CONTROL DATA 



CONTRACT FCD2001C051 
TASK 1 

AGUlL A AERIAL MAPPING 
CONTROL DIAGRAM 







21152-triangulated-control-values 
CONTRACT FCD2001C051 - AGUILA 
AEROTRIANGULATION - GROUND POINT FILE 
51 
point id, stat, known, lat - Y - North, long - % - East, ht, sig (3), res (3) 
100 1-3 
1078104.06120000010C00 325939.22399999999900 2193.90799999999990 
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21152-blindtargets 
CONTRACT FCD2001C051 - AGUILA 
AEROTRIANGULATION - GROUND POINT FILE -"BLIND TARGETS" 
13 
point id, stat, known, lat - Y - North, long - X - East, ht, sig (3), res (3) 
200 1-1 0 
107~107.03594215910000 307323.97210720542000 2147.20633468677580 
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f11-2-3-4-5-6-7 
CONTRACT FCD2001C051 - AGUILA 
AEROTRIANGULATION - GROUND POINT FILE - ALL POINTS 
523 
point id, stat, known, lat - Y - N~rth, long - X - East, ht, sig i3), res ( 3 )  
100 1-3 
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SECTION 2 
RTK DATA COLLECTION 





ABUT WALL 

1071 938.852 

































21 2 1083161.076 349654.05 2275.931 PP 
21 03 1 078264.147 31 7989.608 2162.425 PP 
2113 1070424.757 309520.933 2163.334 PP 
21 16 1062404.955 31 7782.364 221 9.599 PP 
2203 1 072925.546 31 7896.99 2165.443 PP 
2209 1 072766.868 338989.244 2227.21 5 PP 
1516 1072122.91 31 4328.853 2161.631 RAIL 
1 524 10721 18.131 31 4329.922 2161.591 RAIL 
1531 1072051.295 314042.448 2161.337 RAIL 









1225 
1228 
1231 
1234 
1237 
1240 
1243 
1246 

2161 367 
2161.353 
2161.394 
2161.435 
2161.435 
2161.468 
2161.428 
2161.503 

WEEPHOLE 
WEEPHOLE 
WEEPHOLE 
WEEPHOLE 
WEEPHOLE 
WEEPHOLE 
WEEPHOLE 
WEEPHOLE 1 

1071 944.468 
1071 942.07 
1071 939.559 
1071937.168 
1071 934.704 
1071 932.284 
1071 929.866 
1071 925.704 

3141 84.042 
3141 74.31 5 
314164.624 
314154.945 
314145.193 
31 41 35.498 
314125.779 
314109.1 53 



SECTION 3 
FIELD CHECK CROSS 

SECTIONS 



CONTRACT FCD2001C051 - AOUILA 
FIELD CHECK CROSS SECTIONS 

:ROSS SECTION LOCATIONS 



X 
S'LOLZ 



I FCD CONTRACT2OOlCOSl- AGUILA I 
STRUCTURE AND CROSS SECTION DATA - CHECK SECTION #I 

- 

NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 

320 
32 1 
322 
323 
324 
325 
326 
327 

296797.504 
297581.695 
298362.16 

298781.837 
299251.833 
299344.571 
300067.598 
30061 3.555 

1078627.91 3 
1078623.273 
107861 7.972 
107861 5.243 
1078613.32 
107861 1.201 
1 078604.459 
1078596.569 

21 01.866 
21 04.459 
2105.519 
21 08.167 
21 09.680 
21 1 1.843 
2111 349 
21 12.530 





I FCD CONTRACT2001C051- AGUllA I 
STRUCTURE AND CROSS SECTION DATA - CHECK SECTION #2 

NG 
NG 
NG 
NG 
NG 

2106.070 
21 07.823 
21 11.1 75 
21 12.792 
2114.787 

31 0 
31 1 
312 
31 3 
314 

1074591.143 
1074585.21 1 
1074572.739 
1074567.789 
1074560.728 

296200.602 
296944.1 39 
297969.874 
298420.453 
299200.924 



1 FCD CONTRACTZOOlC051- AGUILA 1 
STRUCTURE AND CROSS SECTION DATA - CHECK SECTION #3 

300 
301 
302 
303 
304 

1073231.283 
1073217.46 
107321 3.643 
1073209.565 
1073201.234 

2981 58.544 
298906.938 
299333.029 
299848.544 
300441.456 

2128.710 NG 
21 24.747 NG 
21 25.884 NG 
2127.269 NG 
2128.312 NG 
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I FCD CONTRACT2001C051 - AGUILA I 
STRUCTURE AND CROSS SECTION DATA - CHECK SECTION #5 

NG 
NG 
NG 
NG 
NG 
NG 
NG 

2148.533 
21 50.336 
21 52.132 
21 55.01 5 
21 55.619 
21 57.034 
2160.1 00 

350 
351 
352 
353 
354 
355 
356 

1074429.951 
1074423.053 
107441 1.471 
1074406.516 
1074397.939 
1074387.324 
1074380.716 

31 2683.902 
31 3554.452 
31 4439.159 
314974.1 34 
31 5676.537 
316312.512 
316914.159 
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I FCD CONTRACT2001C051 - AGUILA I 
STRUCTURE AND CROSS SECTION DATA - CHECK SECTION #18 

NG 
NG 
NG 
NG 
NG 

2281.202 
2279.31 5 
2277.153 
2275.291 
2274.289 

352230.919 
351 705.586 
351182.743 
350657.91 1 
3501 35.499 

550 
551 
552 
553 
554 

1081 525.121 
1081 392.944 
1081261.568 
1081 130.203 
1 080999.351 













SECTION 4 
STRUCTURE SURVEYS 



FCDMC Contract 2001C051 
Task 1 - Surveying and Mapping at Aguila 

WORKSHEET 
DTM, INC. Project #21152 

,- - 

Type of Structure: PA /L R ons BM/LJ~J Date: /s-mn y-  
File Name: Description Name: 
Party Chief: L,, , , p,, /, . / GDAC Control Pt # 5 g  / 4 ~ / ~ 1 )  

(UPSTREAM) 

2q4. Co ' (~ ( l~  - claw r) 

. .  / General Condition of Structure-= /., ,& n K ~ c ~  ~ H R ~ ~ ,  1- / 

E 15 ID7 b F  F -,-a/ drt/pt'ip ~~7z-u~  up fm~r ; rs  F & ~ R T I L W S  
n7 7.iu' S 4 5 ~  /F 7HE 7 R E S 7 W  

(DOWNSTREAM) * S C ~ G :  I " =  40' 

ldPhotO '7 T K L L T L E  WIDTH = / , f 5 ' l ~ 7 1  w* 
/ %.\ 

J 

4' 4 
c 

4 ." 
d 272.33' 

~!&%XefiL 6@uUa : Z I S ~ ( ~ Y P )  
TOE.  = 2152 24' 

General Condition of Structure T~~ ~ T L - ~ ,  ~ T , O ~ S  TNK A ~ L  ,n/ 

/ - d d f l  l j / b ~  . TMX W M ~  & & 5 & ! 2 *  

AGF 







1559 1072101.859 31 4290.367 21 53.029 TREL. 
1560 10721 05.442 31 4303.671 21 53.01 1 TREL. 
1561 10721 08.568 314317.512 21 54.241 TREL. 
1562 1072126.001 314313.092 21 54.361 TREL. 
1563 1072122.574 31 4299.372 21 53.061 TREL. 
1 564 10721 19.208 31 4285.787 21 53.084 TREL. 
1565 10721 15.71 7 314272.289 21 52.900 TREL. 
1 566 10721 12.386 314258.623 21 52.834 TREL. 
1567 10721 08.968 31 4245.05 21 52.826 TREL. 



r 1 5 8 1 7  1072061.32 1 314055016 1 1 5 3 . 8 3 6  1 TREL. I 











FCDMC Contract 2001C051 
Task 1 - Surveying and Mapping at Aguila 

WORKSHEET 
DTM, INC. Project #21152 

Type of Structure: 1/. 5, 60 RR/&G/- Date: /<-MA Y - zwz 
File Name: Description Name: 
Party Chief: GDAC Control Pt # .qg / ~ a )  

d photo Taken -F- 
S ~ A L E ,  I "=  @' 

General Condition of Structure , THEM& 1.c 5 1 1 ~ ~ 7  S/LOR/M~ A/ a#& m~ C D H T P K I ; ~  

PIFR;.  PRDRABL Y DVZ ~b A ~ E  ~ M D  F~=/BL THZ SHASS GO FDUUD /& 7~ 
U ~ A X A  /4 57AMk'k , 'I/f.--/ y 

d ~ h o t o  Taken 
(DOWNSTREAM) 

General Condition of Structure ~ g a ~ r ~  I< //y G R ~ R /  - - <MA& k - 2 z ~  B-,+ 

F i t  YKRK~ ~ L H .  













k c ,  



I 

d . ;  . 



( I '  I - - 

pi";; 







1097 1071925.61 7 314271 263 2161.41 3 WEEPHOLE 
1100 1071928.025 314281 .006 2161.393 WEEPHOLE 
1103 1071 930.484 314290.757 2161.407 WEEPHOLE 
1106 1071 932.889 314300.436 2161.400 WEEPHOLE 
1109 1071937.042 31431 7.098 2161.371 WEEPHOLE 
1190 1071 975.289 314307.456 21 61.429 WEEPHOLE 
1193 1071 971 225 314290.788 2161.489 WEEPHOLE 
1196 1071968.833 314281 .I51 2161.478 WEEPHOLE 
1199 1071 966.362 314271 -41 6 21 61.465 WEEPHOLE 





FCDMC Contract 2001C051 
Task 1 - Surveying and Mapping at Aguila 

WORKSHEET 
DTM, INC. Project #21152 

Type of Structure: C ,  ju. ,q c L+-E 7 Date: /S -M,qY - 2apl 

File Name: 7 5 0 4 g  01363. \ f Description Name: 
Party Chief: L a , , e  &vcja ,d GDAC Control Pt # 56 (40(;11) 

(UPSTREAM) 
I d  Photo Taken *5 Scale I " =  10' 

X 
-w- 

I+ 16.73' +- 39.04' --I+- f .so# -+ 

General Condition of Structure ,?:/ p g  c 0;  v m  r ,H Vgm eOoa cnk/0/7,b~ T~~ - 

"'1 
(DOWNSTREAM) 

[a/Photo Taken 

TW- 
Scqle I / ' =  10' - 3g 31'- 

F *za ps-3 / 130' c fir) p +~i.ml a JZLVEL =2198.8? 

PY'P 'P) m' 
a~~=2!.f bS.74' ? 

0 Co(fyp.) 3 so' k( 



Job NO. ,=4 0003 Street of - 

a TRI-CORE Project A_au;//a --z*. -- ,==., ENGINEERING ===--. ----. - -- r - e7, = .  C M ~ . A o o d C o n b o l  
Subject BOX C*lue f A2. s 

' l r c c n . w k l -  

7? . H e  

LmdO.r*opm.CaBucllon- --- Designed By Date Checked By Date 

--- 

- - - - - . - 



879 1075824.447 328587.953 21 99.71 7 APRON 
880 1075840.312 328588.268 21 99.841 APRON 
881 1 075854.538 328588.423 21 99.828 APRON 
882 1075861.953 328588.35 2199.819 APRON 
883 1075869.994 328588.51 5 21 99.744 APRON 
884 1075874.899 328588.241 21 99.748 APRON 
885 1075884.655 328588.245 21 99.800 APRON 
886 1075894.496 328588.256 21 99.776 APRON 
887 1075904.496 328588.231 21 99.748 APRON 



1 075862.044 

857 1075809.621 328587.438 2199.755 EDGE APRON 
858 107581 0.273 328592.357 21 98.549 EDGE APRON 
859 1075809.981 328593.41 1 21 98.402 EDGE APRON 
860 1 075824.344 328593.479 21 98.433 EDGE APRON 
861 1075840.273 328593.516 2198.496 EDGE APRON 
862 1075853.357 328593.691 21 98.327 EDGE APRON 
863 1075853.449 328600.1 76 2196.649 EDGE APRON 
864 1075853.477 328601 . I  08 21 96.422 EDGE APRON 
865 1075858.01 6 328601.298 21 96.490 EDGE APRON 
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