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SURVEY REPORT 

For 

Guadalupe Drainage Improvement Project 
Alternative Analysis for Conveyance Facilities 

FCD 98-45, Assignments #1 and #2 
PCN 035-02-30 

DATA COLLECTION 

Pentacore Arizona was supplied 3 survey maps of the 3 flood control basins for this 
project by the Flood Control District of Maricopa County (District). Those maps were 
prepared by Z&H Engineering under contract to the District. Two of the maps are not 
sealed or signed, and are therefore believed to be preliminary. The District also furnished ' 

survey coordinate data obtained from Salt River Project (SRP) and Pentacore 
subsequently obtained the corresponding right-of-way map, which also was not signed or 
sealed. The SRP map has a note stating that it may not show all their right-of-way. 
However no other information could be obtained that would clarifL their boundaries. The 
following adjacent subdivision maps were obtained from Maricopa County Recorder's 
office: 

Lyndwood Tract Book 3 1 of Maps, at Page 33 
Ranchitos Place 3 1 37 
East Guadalupe 162 3 5 
Wood Park Village 198 24 
Tempe Royal Estates Unit 5 263 2 
Tempe Royal Estates Unit 6 278 46 
Tempe Royal Estates Unit 7 365 9 

ADOT supplied control data from their records. Both the data from SRP and Z&H 
purported to be state plain coordinates, however, there are inconsistencies between the 
two data sets. 

HORIZONTAL CONTROL 

The SRP survey data was extensive and contained information not only relating to their 
right-of way, but included data regarding encroachments, adjacent property lines and 
improvements along the Highline Canal. Pentacore's surveying began at Guadalupe 
Road and the Highline Canal. The coordinates of the brass caps at Avenida Del Yaqui 
(Priest) and Guadalupe Road, and at Hardy and Guadalupe were verified with a 
horizontal precision of 1:75,000. A traverse was then surveyed northwesterly along the 
canal to Avenida Del Yaqui and then checked to the monument at Baseline and Avenida 
Del Yaqui, with a discrepancy of 0.95 feet at that point. The traverse was then run south 
closing at Avenida   el Yaqui and Guadalupe with a precision of 1:79,000. Our survey 
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was then prorated for a best fit with the SRP data in order to match their survey and 
right-of-way lines. This proration was based on the monuments at Baseline and Avenida 
Del Yaqui and Guadalupe and Hardy, which nearly parallels the traverse along the 
Highline. This was done to fit the Highline Canal Right-of-way, as determined by SRP, 
as close as possible and at the same time fit the adjacent properties. The south loop was 
run in the same manor with a precision of 1:42,000. All subsequent surveying was 
performed using this control. The Z&H survey data were also converted to fit this datum, 
as appropriate. 

VERTICAL CONTROL 

Vertical control is based on the data provided by the district to Z & H Engineering as 
documented on their surveys, which is assumed to be NGVD 29. The primary Bench 
Mark is the brass cap in the handhole at Guadalupe Road and Avenida Del Yaqui. It is 
noted that this bench is a common point with the SRP survey data obtained. Two level 
loops, a northern and a southern, were run to establish the vertical elevations for this 
project. The northern loop began at the above mentioned bench mark, then east to the 
canal, north along the canal to 1-10, and returned south to close back on the beginning 
point. Elevations were established on the traverse points as well as the panels with this 
loop. This 2.7-mile loop had a closure error of 0.03 feet, which equates to a Second 
Order accuracy. The southern loop also began at the primary bench mark and proceeded 
south, then east to the canal and north to Panel # 14 which had a elevation established 
during the northern loop. This 1.2-mile loop had a closure error of 0.04 feet, which 
equates to a Third Order accuracy. 

A conversion factor for converting NGVD 29 to HAVD 88 was calculated using the 
National Geodetic program "Vertcon", version 2.0 dated September, 1994. Conversion 
calculations are based on an average latitude of 33" 22' 11" and longitude of 11 l o  57' 
38". The conversion equation is as follows: 

NAVD 88 = NGVD 29 + 1.95 feet (0.609 meters) 

PHOTOGRAMMETRIC CONTROL 

Vertical and horizontal control was established for each panel point requested by the 
aerial mapping contractor. Panels were papered or painted at the locations specified by 
the aerial mapping contractor and surveyed to establish the control data. A listing of the 
aerial mapping control data is supplied in Appendix A and a copy of the aerial control 
diagram is supplied in Appendix E. 
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Appendices 

A Coordinate List of Aerial Panels and Control Traverse Points 
B Control Traverse Diagram 
C North Loop Traverse Closure 
D South Loop Traverse Closure 
E Aerial Panel Diagram 
F Raw Data File of the Control Traverse and Aerial Panels 
G Level Loop Field Notes 
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APPENDIX A 

2801319.CR5 04/14/99 16: 14:07 
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Po~nt Northing Easting 
- -- - 

1 865,272.37287 685,897.03522 
2 859,985.38260 685,899.79560 
3 859,971.98792 688,536.081 19 

10 860,007.95625 687,929.10700 
11 859,971.98744 688,536.08924 

12 859,971.98749 688,536.08846 
13 859,985.44622 685,899.76490 
14 859,977.67983 687,417.87905 
15 860,808.67164 687,816.34080 
16 859,444.32686 687,969.38858 

17 859,973.36141 687,993.23241 
18 860,009.1 1262 687,942.79162 
19 861,268.9291 5 687,745.83077 
20 860,813.31 137 687,763.13653 
21 861,736.89529 687,592.24379 

22 861,728.93992 686,972.50598 
23 861,863.23171 687,629.87056 
24 862,959.28959 686,981.25092 
25 862,965.16006 686,931.04565 
26 863,520.001 91 686,594.93927 

27 863,528.33749 687,046.82694 
28 863,956.30083 686,317.15462 
29 864,333.53735 685,932.82480 
30 858,310.04699 687,964.48800 
31 858,342.60764 687,832.101 14 

32 857,683.45964 687,954.651 93 
33 857,366.08654 687,175.1 5284 
34 857,839.76804 685,948.44475 
35 857,357.00974 687,843.47837 
36 859,985.28998 685,899.84122 

37 857,326.60106 685,899.40729 
38 863,981.39876 685,840.79661 
39 865,272.54915 685,897.96950 
40 862,635.85347 685,898.93372 
41 863,968.8051 2 684,618.63238 

42 864,751.90695 684,682.29705 

Elevation Description 
- -- -- - - - - - 

1"PIPE-HH 
BCHH-PRIEST-GUAD 
BCHH-HARDY 
PKST-N-EP 
F 

C K3 
C K2 
PAN EL-W-GUAD. 
RBST-TRAV 
RBST-TRAV 

PANEL 
BCFD-SRP-BM 
RBST-TRAV 
PANEL 
R BST-TRAV/W 

PANEL 
PANEL 
RBST-TRAV 
PANEL 
R B ST-TRAV 

PANEL 
PANEL 
CPSST-TRAV 
RBST-TRAV 
PANEL 

RBST-TRAV 
PANEL 
NLST-56-ST 
PANEL 
BCHH-56-GUADA 

BCHH 
PANEL 
1" 
STONE-HH 
PANEL 

PANEL 



1 208.1 1 
1" PIPE IN HH 

Y 

: 1'235.96 
STONE-HH 

APPENDIX B 
BASELINE RD 

\ 
\ 

19 
4 1225.31 
\ REST-TRAV 
\ 

\ 15 
$. 1225.66 
\ REST-TRAV 
I 
1 
\ 

! 

-* 1225.82 
RBST-TRAV 

LT 

I- 

- 

! REST-TRAV 

I 
\ 

3 6  GUADALUPE RD 1 10 ----------- --- ----- 
'%EF&XuADA 

'z18.15 
P K S T - N - E ~ K ~  

i ::,,,I 
BCHH 

D L .  
I 
I 



PT ANGLE - 

APPENDIX C 

NORTH' LOOP 

DEP - NORTH EAST 

PERMETER = 11241.35 

HORIZONTAL PRECISION = 1: 78,986 



APPENDIX D 

SOUTH. LOOP 

PT ANGLE - Dl ST Z-ANG DEP NORTH EAST --- 

PERMETER = 8514.122 

HORIZONTAL PRECISION = 42,229 



42 
x 1224.51 

PANEL 

4 1 
x 1238.22 

PANEL 

APPENDIX E 

! 27 
( X 1226.43 
I PANEL 

I 
' n 1 Q 
' 0 I E PANEL 

2 3 
2 2 x 1220.91 

x 1228.78 PANEL 
PANEL 

2 0 
x 1225.22 

PAN EL 

I GUADALUPE ROAQ, 17 
L--- ----x+22+3M*24+2-- 

PANEL PANEL 

3 1 
x 1226.30 

PANEL 

33 35 
x 1231.33 X 1227.51 

PANEL PANEL 
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I IHR :H lnst: 5.540 

~esect:Point: 3 
Resect:Point: 2 

IHR H lnst: 5.540 
esect:Point: 2 

Note: Resection, Hor p 

ctore:Point: 10 
ccupy:occ: 10 
ackst:Occ: 10 ( Backst:Occ: 10 

WHR :H Inst: 5.540 

,.Fib Dir: I 

?p Dir: 1 

I :p D ~ r : l  
, :p Dir: I 
MultDst:l 

- ?p Dir: I 

,,, ?p Dir: I 
Rp Dir:l 
Rp Dir:l 

C-<p Dir: 1 
?p Dir:l 

MultDst: I 

FIp Dir:l M .;; ;;;:; 
RD Dir 1 

Date: 1-9-1 991 Time: 20:26:55.43 
I Units: Intern'l Feet I Scale: 1.000000 Curvature: Off Angle: Degrees 

North: 865,272.37290 East: 685,897.03520 Elev: 1,208.782 1 "PIPE-HH 
North: 859,985.38260 East: 685,899.79560 Elev: 1,249.640 BCHH-PRIEST-GUAD 
North: 859,971.98790 East: 688,536.081 20 Elev: 1,218.540 BCHH-HARDY 

North: 865,272.37290 
BS pt: I 
BS pt: 1 
Circl: 0°00'00" 
H Rod: 5.620 

Circl: 1 7g059'57" 
Circl: 1 75"58'20M 
H Rod: 6.300 
Circl: 355"58'1lW 

1recision=75260 

North: 860,007.95620 
North: 860,007.95620 
BS pt: 3 
BS pt: 3 
H Rod: 5.620 

Ang R: 0°00'02" 
BS dir: 0°00'02" 
FS dir: 0°00'02 
Zenith: 90°39'12" 
S Dst 608.086 

BS rev:l 79'59'54" 
FS rev: 179"59'54" 
Zenith: 269'1 9'36" 
S Dst 608.088 
Ang R: 0°00'02" 

BS dir: 0°00'02" 
FS dir: 175"58'13" 
Zenith: 89" 16'25" 
S Dst 2,029.627 
BS rev:OOOO'OO" 

FS rev: 175O58'22" 
Zenith: 89O16'19" 
BS dir: 0°00'05" 
FS dir: 175'58'19" 
Zenith: 8g016'1 5" 

S Dst 2,029.628 
BS rev:232"18'08" 
FS rev: 355"58'12" 
BS dir: 0°00'03" 
FS dir: 175O58'24" 

Zenith: 89"16'22" 
S Dst 2,029.626 
BS rev. 179O59'55" 
FS rev: 355'58'21" 
Zenith: 270°42'51" 

S Dst 2,029.629 
Ang R: 175"58'26" 
BS dir: 359'59'52" 
BS dir: 0°00'44" 
FS dir: 173"13'58" 

Zenith: 89'33'55" 
S Dst 512.138 

East: 685,897.03520 Elev: 1,208.782 1 "PIPE-HH 
BS azm: 0'00'00" BS crl: O000'00" 
BS azm: 0'00'00" BS crl: 4"29'56 
Zen: 90'39'07" S Dst: 608.087 

Zen: 269'1 9'49" S Dst: 608.088 
Zen: 89'16'19" S Dst: 2,029.625 

Zen: 270'42'40" S Dst: 2.029.623 

East: 687,929.1 0700 Elev: 1,225.272 PKST-N-EP- 
East: 687,929.1 0700 Elev: 1,225.272 PKST-N-EP 
BS azm: 93O23'29" BS crl: 4'29'56" 
BS azm: 93'23'29'' BS crl: 0°00'02" 

Zen: 90'39'25" S Dst: 608.087 F 

Zen: 90°39'48" S Dst: 608.087 CK3 

Zen: 8g016'46" S Dst: 2,029.628 CK2 
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I -- .- -- -- - -. -- - --- 

p Dir:l BS rev: 1 80°00'36" 
Dir: I FS rev: 353'1 3'42" 

(,,P~'s: I 
Zenith: 270°25'18" 
S Dst 512.138 

IIIHR :H Inst: 5.540 H Rod: 4.680 

1 $ro;:10-14 
Ang R: 173'1 3'1 2" 
BS dir: 0°00'00" 

,p Dir:l FS dir: 258O35'37" 
?n Dir:l Zenith: 90°00'48" 

S Dst 808.617 

p Dir:l BS rev: 1 80°00'02" 
Ip Dir: I FS rev: 78"35'30n 

Zenith: 269'58'07" 
S Dst 808.617 

,,HR :H Inst: 5.540 H Rod: 4.840 

;d Shot:lO-15 Ana R: 258'35'35" 

Dir: I 
D Dir:l 

~ ~ " d i r :  0°00'03" 
FS dir: 82"31'20M 
Zenith: 90°00'31" 

Zen: 8g034'1 8" S Dst: 512.138 PANEL-W-GUAD. 

Zen: 90°01'21" S Dst: 808.61 7 RBST-TRAV - 

4ultDst:l S Dst 565.068 

Dir:l BS rev: 1 8O000'05" 
-+ Dir:l 4 FS rev: 262"31118" 
p Dir:l Zenith: 269'58'39" 
Y AtDst: 1 S Dst 565.066 
: Shot:lO-16 Ang R: 82O31'17" Zen: 90°00'56" 

.- +' 
d Shot: 10-1 7 6' Ang R: 24'57'20" Zen: 90°36'01" 

Sd Shot:lO-18 Ang R: 351°46'45" Zen: 93"08'12" 
"'::cupy:Occ: 15 

I, 
North: 860,808.67160 East: 687,816.34080 

ckst:Occ: 15 BS pt: 10 BS azrn: 171 "59'01" 
i/HR :H Inst: 5.510 H Rod: 4.880 

?We: BS point check:15-10, Horiz err: -0.008, Vert err: -0.009 
r Dir: 1 BS dir: 0°00'00" 
) Dir:l FS dir: 179"18'26" 
p Dir:l la Zenith: 90°06'01" 

i ! ~ I t D s t : l  S Dst 465.629 

) Dir:l BS rev: 1 80°00'01" 
p Dir:1 FS rev: 359" 18'22" 

Rp Dir:l Zenith: 26g052'52" 
.-' ~l tDst : l  

k 
S Dst 465.627 

JHR :H Inst: 5.510 H Rod: 4.970 

d Shot: 15-1 9 Ang R: 179'1 8'26" Zen: 90°06'35" 
HIIHR :H Inst: 5.51 0 H Rod: 4.830 

I, 
j Shot11 5-20 Ang R: 103°00'03" Zen: 90°35'12" 
:cupy:Occ: 1 9 North: 861,268.9291 0 East: 687,745.83080 
ackst:Occ: 19 BS pt: 10 BS azm: 171 "43'49" 

a "IHR :H Inst: 5.340 H Rod: 4.880 
3te: BS point check:19-10, Horiz err: -0.036, Vert err: 0.012 I;?+ Dir: I BS dir: 0°00'03" 

Rp Dir:l FS dir: 1 70°06'03" 
"3 Dir:l Zenith: 90°01'48" 

kit::1 S BS Dst rev: 492.526 179O59'56" 
Rp Dir: I FS rev: 350°05'55" C -p Dir: I Zenith: 269O57'2.2" 

- ultDst:l S Dst 492.525 

HIIHR :H Inst: 5.340 H Rod: 5.040 
,,A Shot. "-2 1 

&- 

Ang R: 170006'02" Zen: 90°02'1 3" 

S Dst: 565.067 

S Dst: 72.866 
S Dst: 13.754 
Elev: 1,225.656 
BS crl: 0°00'02" 

S Dst: 465.628 

S Dst: 53.409 
Elev: 1,225.306 
BS crl: 0°00'02" 

S Dst. 492 526 

RBST-TRAV 

PANEL 
BCFD-SRP-BM 
R B ST-TRAV 

RBST-TRAV 

PANEL 
RBST-TRAV 



Dir: I 
,,., Dir:l k ultDst: I 

>- Dir:l 

f '1 Dir: I 
'~1tDst:l 

RD Dir:l 

- 2 Dir: I 
ultDst: I 

HllHR :H Inst: 5.410 

North: 861,736.89530 
BS pt: 19 
BS pt: 19 
BS pt: 19 
BS dir: 0°00'00" 

FS dir: 107O25'54" 
Zenith: 8g033'59" 
S Dst 619.806 
BS rev: 1 79'59'54" 
FS rev: 287O26'08" 

Zenith: 270°25'06" 
S Dst 619.806 
H Rod: 6.050 
Ang R: 107"26'04" 
BS dir: O000'00" 

FS dir: 214"45'27" 
Zenith: 90'52'58" 
S Dst 131.836 
BS rev: 179"59'51" 
FS rev: 34O45'08" 

Zenith: 269O06'10" 
BS dir: 0°00'02" 
FS dir: 21 4"45'15" 
Zenith: 90°52'56" 
S Dst 131.837 

BS rev: 179"59'55" 
FS rev: 34"45'18" 
Zenith: 269"06'05" 
S Dst 131.836 
H Rod: 7.250 ,-, Shot:21-23 Ang R: 214O45'18 

3 Dir:l BS dir: O000'01" 
, ,p Dir. I FS dir: 171 "36'49" 
RD Dir.1 Zenith: 90°02'1 5" 

S Dst 1,366.588 

BS rev: 179"59'59" 
FS rev: 351°36'41" 

East: 687,592.24380 Elev: 1,225.288 
BS azm: 161 "49'48" BS crl: 0°00'02 
BS azm: 161 "49'48" BS crl: 0°00'02" 
BS azm: 161 "49'48" BS crl: 0°00'00" 
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Zen: 89'34'27" S Dst: 619.806 PANEL 

Zen: 90°53'26" S Dst: 131.837 PANEL 

~p Dir:l Zenith: 26g056'35" 

i. ultDst: I S Dst 1,366.587 
llHR :H Inst: 5.410 H Rod: 4.780 

Sd Shot:21-24 Ang R: 171°36'45" Zen: 90°02'50" S Dst: 1,366.588 
nccupy:Occ: 24 North: 862,959.28960 East: 686,981.25090 Elev: 1,224 792 

I ackst:Occ: 24 BS pt: 21 BS azm. 153"26'33" BS crl: 0"00'01" 
.. .I/HR :H Inst: 5.480 H Rod: 4.940 
Note: BS point check:24-21, Horiz err: -0.010, Vert err: -0.095 

I' ote: BS point check:24-21, Horiz err: -0.012, Vert err: -0.049 
llHR :H Inst: 5.480 H Rod: 4.740 

"Zd Shot:24-25 Ang R: 123O13'37" Zen: 91°35'55" S Dst: 50.567 
Rp Dir: I BS dir: 0°00'05" 

I .p Dir: I FS dir: 171 "59'29" 
-:p Dir: 1 Zenith: 90°02'42" 
MultDst: I S Dst 680.908 ,. ;;;;; BS rev: 179'59'44" 

FS rev: 35IQ59'22" 
&. !p Dir: I Zenith: 26g056'1 9" 
MultDst: 1 S Dst 680.908 

BS dir: 359"59'59" 

RBST-TRAV 
RBST-TRAV 

PANEL 
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3ackst:Occ: 26 

Dir: 1 
p Dir:l 

'HR :H Inst: 5.720 

RD Dir:l 

Dir: I 

ultDst:l 
Rn Dir:l 

T : Dir: 1 

MultDst:l 

I IHR :H Inst: 5.730 
3te: BS point check:l 

~ccupy:occ:  16 
Backst:Occ: 16 

Rp Dir: 1 

FS dir: 171 "59'26" 
Zenith: 90'02'23" 
S Dst 680.908 
BS rev: 179'59'42" 
FS rev: 351'59'16" 

Zenith: 269'56'28" 
S Dst 680.907 
H Rod: 5.400 
Ang R: 171 "59'32" 
North: 863,520.001 90 

BS pt: 24 
BS pt: 24 
BS dir: 0°00'00" 
FS dir: 123'30'34'' 
Zenith: 270'1 2'02" 

S Dst 451.967 
BS rev: 1 80°00'1 7" 
FS rev: 303'30'46" 
Zenith: 89'47'09" 
S Dst 451.968 

H Rod: 4.670 
Ang R: 303'30'32" 
BS dir: 1 80'00'1 2" 
FS dir: 1 80'00'1 2" 
Zenith: 90'01'31" 

S Dst 680.905 
BS dir: 0'00'00" 
FS dir: 182'04'53'' 
Zenith: 90°1 3'16" 
S Dst 517.228 

Zen: 90°03'05" S Dst: 680.908 RBST-TRAV 
East: 686,594.93930 Elev: 1,224.263 RBST-TRAV 

BS azm: 145O26'04" BS crl: 0°00'01" 
BS azm: 145'26'04" BS crl: 0°00'00" 

Zen: 89'47'34" S Dst: 451.968 PANEL 

Zen: 90'1 3'43" S Dst: 517.229 PANEL 

BS rev: 179"59'49" 
FS rev: 2'04'41" 
Zenith: 269"45'50M 
S Dst 517.229 
H Rod: 6.460 

Ang R: 182'04'53'' 
BS dir: 0°00'00" 
FS dir: 1 75'25'30" 
Zenith: 90'04'05" 
S Dst 1,048.923 

BS rev: 179'59'59" 
FS rev: 355O25'24" 
Zenith: 269"55'07" 
S Dst 1,048.921 
Ang R: 175O25'28" Zen: 90°04'29" S Dst: 1,048.922 CPSST-TRAV 

H Rod: 5.050 
6-10, Horiz err: -0.005, Vert err: 0.008 

North: 859,444.32690 East: 687,969 38860 Elev: 1,225.818 RBST-TRAV 
BS pt: 10 BS azrn: 3551~54'44" BS crl: 0'00'00" 
BS dir: 359'59'54'' 

FS dir: 1 84"20107" 
Zenith: 90°00'30" 
S Dst 1,134.290 
BS rev: 179O59'48" 
FS rev: 4"19'5OU 

Zenith: 269'58'34" 
S Dst 1,134.291 
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i I/HR :H Inst: 5.730 H Rod: 5.250 
rv: 16-30 Ang R: 1 84"20i08" 
cupy:Occ: 30 North: 858,310.04700 

ackst:Occ: 30 BS pt: 16 
3p Dir:l BS dir: 0°00'02" 

Dir: I FS dir: 283'34'1 9" Er Dir:l Zenith: 89O48'08" 
u1tDst:l S Dst 136.333 

BS rev: 179O59'52" 
FS rev: 103'34'00" 

p Dir:l Zenith: 270°1 1'14" 
MultDst: 1 S Dst 136.333 

'HR :H Inst: 5.570 H Rod: 5.170 
Sh0t:30-31 kp Dir:l 

Ang R: 283'34'1 5" 
BS dir: O"00'01" 

F?Q Dir:l FS dir: 1 80°39'03" 
t ) Dir:l Zenith: 90'05'36" 

S Dst 626.665 
BS rev:O038'59" 
FS rev: 0'38'59" 

.I Dir: I BS dir: 359'59'58" 
FS dir: 180'39'02'' 

Rp Dir: I Zenith: 90°05'45" 
S Dst 626.666 
BS rev: 179"59'53" 

FS rev: 0°39'02" 
Po Dir:l Zenith: 269'53'47'' 
.- ;~ltDst: I S Dst 626.665 
' IHR :H Inst: 5.570 R Rod: 5.070 I Sb Shot:30-32 Ang R: 1 80°39'09 

"zcupy:Occ: 32 North: 857,683.45960 

1 3ckst:Occ: 32 BS pt: 16 
.?.ste: BS point check:32-16, Horiz err: 0.003, Vert err: 
Note: BS angle check: 0.0002, Circle error= 0.0002 
"'3te: BS point check:32-16, Horiz err: 0.002, Vert err: 

BS dir: 359'59'58" 
FS dir: 247'21'59'' 

RD Dir: 1 Zenith: 89'34'05" 
S Dst 841.661 
BS rev: 1 80°00'02" 

FS rev: 67'22'02" 
Zenith: 270'25'57" 1- ..)Ikei:132-33 
S Dst 841.651 
Ang R: 247O22'03" 

Rp Dir:l BS dir: 359'59'57" 

p Dir: 1 FS dir: 273'58'32" 
p Dir:l Zenith: 8g024'06" 

S Dst 2,012.392 
RD Dir:l BS rev: 1 79"59'5OU 

p Dir: I 

,p D1r.1 
MultDst:l 

.- .. 

FS rev: 93"58'19" 

Zen~th: 270'35'1 7" 
S Dst 2,012.398 

MIIHR :H Inst: 5.570 H Rod: 4.750 

I d Shot:32-34 Ang R: 273'58'34" 
: p Dir:l BS dir: 359'59'57" 

Rp Dir: 1 FS dir: 198"19'21" 

Zen: 90°00'58" S Dst: 1,134.291 RBST-TRAV 
East: 687,964.48800 Elev: 1,225.980 RBST-TRAV 
BS azm: 0'14'51" BS crl: 0°00'02" 

Zen: 89'48'27" S Dst: 136.333 PANEL 

Zen: 90°05'59" S Dst: 626.666 RBST-TRAV 

East: 687,954.65190 Elev: 1,225.389 RBST-TRAV 
BS azm: 0'28'46" BS crl: 0°00'02" 

0.104 

Zen 89"34'04" S Dst: 841 656 PANEL 

Zen 8g024'25" S Dst: 2,012.395 NLST-56-ST 

Zenith: 89'42'52" 
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ultDst: I S Dst 344.865 
BS dir: O000'00" 
FS dir: 198'1 9'30" 

p Dir:l Zenith: 89'43'08" 
S Dst 344.865 

tltDst: I 
D Dir: 1 

p Dir: I 

1ltDst:l 
, IHR :H Inst: 5.750 kd Shot:34-37 

lillHR H nst: 5.500 

~ t e :  BS point check 
'ccupy:Occ: 29 

Backst:Occ: 29 

s Dir: 1 1 iRz 

BS rev: 179'59'55'' 
FS rev: 18'19'39" 
Zenith: 270°16'19" 
S Dst 344.865 
H Rod: 4.770 

Ang R: 198'19'39" 
North: 857,839.76800 
BS pt: 32 
BS pt: 32 
BS dir: 359'59'50" 

FS dir: 264'14'45" 
Zenith: 89"54'47" 
S Dst 2,146.075 
BS rev: 1 80°00'04" 
FS rev: 84O14'49" 

Zenith: 270'04'25" 
S Dst 2,146.074 
H Rod: 6.500 
Ang R: 264'14'50'' 
BS dir: 0'00'04" 

FS dir: 91 "00'1 2" 
Zenith: 90°03'55" 
S Dst 515.506 
BS rev: 179O59'59" 
FS rev: 271 "00'16" 

Zenith: 26g055'36" 
S Dst 515 504 
H Rod: 6.060 
Ang R: 91 "00'1 3" 
H Rod: 4.920 

:29-26, Horiz err: -0 020, Vert err: 
North: 864,333.53740 
BS pt: 26 
BS dir: O000'00" 
FS dir: 53'47'1 3" 

Zenith: 89'44'1 3" 
S Dst 363.980 
BS rev:179"59'58" 
FS rev: 233'47'14" 
Zenith: 270'1 5'02" 

Zen: 8g043'25" S Dst: 344.865 PANEL 
East: 685,948.44470 Elev: 1,247.043 NLST-56-ST 
BS azm: 94'27'1 8" BS crl: 0°00'02 
BS azm: 94'27'18" BS crl: 0°00'00 

Zen: 89'55'1 1 " S Dst: 2,146.075 BCHH-56-GUADA 

Zen: 90°04'1 0" S Dst: 515.505 BCHH 

1.172 
East: 685,932.82480 Elev: 1,222.1 55 CPSST-TRAV 
BS azm: 140'51'32'' BS crl: 0°00'00 

' 'ultDst: 1 S Dst 363.958 P. IIHR :H Inst: 5.500 H Rod: 4.750 
a d  Shot:29-38 Ang R: 53"47'15" Zen: 8g044'36" S Dst: 363.969 PANEL 
Rp Dir:l BS dir: 0°00'00" 
- p  Dir:l FS dir: 217"01'05" 

_p Dir:l I blultDst: 
Zenith: 90°41'20" 
S Dst 939.728 

Rp Dir: 1 BS rev1 80°00'25" 
p Dir:l FS rev: 37°01'11" 

:. p Dir: I I... Zenith: 269"18'18" 

MultDst:l S Dst 939.726 
' 'I/HR H Inst, 5 500 H Rod 8 200 1". 
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;d Shot:29-39 Ang R: 217"00'56" Zen: 90°41'31" S Dst: 939.727 I "  
Dir:l 

I 
BS dir: 0°00'08" 

Dir: I FS dir: 40°17'1 8" 
p Dir:l Zenith: 89'29'04" 

vlultDst: I S Dst 1,698.091 

Dir: I 
, Dir:l 
D Dir: I 

BS rev: 1 80°00'1 4" 
FS rev: 220°1 7'1 5" 
Zenith: 270°30'05" 
S Dst 1,698.087 

HR :H Inst: 5.500 H Rod: 6.760 

&:Sz\ 9-4 0 Ang R: 40°17'06" 
3ccu~v:Occ: 38 North: 863,981.39880 

g , : ~ r ~ ~ c c :  38 BS pt: 29 
Dir: I BS dir: 0°00'00" 

FS dir: 254O45'46" 

R n  Dir:l Zenith: 89'26'32" 

Zen: 89"29'30" S Dst: 1,698.089 STONE-HH 
East: 685,840.79660 Elev: 1,224.536 PANEL 
BS azm: 14"38'46" BS crl: 0°00'00" 

S Dst 1,222.287 
BS rev: 1 80°00'07" 
FS rev: 74O45'58" 

Zen: 8g026'50" S Dst: 1,222.286 PANEL 

~ . b  Dir:l Zenith: 270°32'52" 

& ~ l t ~ s t : l  S Dst 1,222.285 
Shot:38-41 Ang R: 254O45'49" 

Rp Dir:l BS dir: 0°00'01" 
FS dir: 288'58'55" 
Zenith: 90°01'31" 

S Dst 1,391.332 
BS rev: 1 80°00'07" 
FS rev: 108'58'59'' 
Zanith: 269O57'36" 
S Dst 1,391.332 

t-"IHR :H Inst: 5.500 H Rod: 5.860 
: 1 Shot:3842 Ang R: 288O58'53" Zen: 90°01'58" S Dst: 1,391.332 PANEL 
L :cupy:Occ: 40 North: 862,635.85350 East: 685,898.93370 Elev: 1,235.964 STONE-HH 
Backst:Occ: 40 BS pt: 29 BS azrn: 1'08'37" BS crl: O000'00" 
L.jl/HR :H Inst: 5.500 H Rod: 5.860 

point check:40-29, Horiz err: -0.029, Vert err: -2.439 
BS dir: 0°00'01 " 

Rp Dir: I FS dir: 178"50'36" 
Zenith: 89O44'21" 
S Dst 2,650.358 

BS rev: 179'59'56'' 
FS rev: 358"50'35" 
Zenith: 270°14'37" 
S Dst 2,650.360 

Sd Shot4043 Ang R: 1 78'50'37" Zen: 89'44'52" S Dst: 2,650.359 CK2 
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