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Spook Hill ADMS 

Basis of Datum: 
Accuracy and Order 

The unit of measurement for this project is International Feet as defined by executive 
order of the United States on July 1, 1959. 

The vertical datum is based on NAVD88 and meets the minimum 3rd Order vertical 
accuracy as defined in the Federal Geodetic Control Committee report titled "Standards 
and Specifications for Geodetic Control Networks", dated September 1984, and as 
required by FEMA Document 37 "Flood Insurance Study Guidelines and Specifications 
for Study Contractors," dated January 1995. 

The exception to this are Elevation Reference Monuments 50 ("1262 AF"), 54 ("A365"), 
56 (3269") and 58 ("221"). These are NGS monuments with a published vertical 
accuracy of First Order, Class 11, and as such, are listed with that accuracy. 

It is also noted that Elevation Reference Monument 57 (NGS Monument "SGC 17") is 
listed by the NGS as a First Order, Class 2 vertical control monument. However, the 
published elevation for that monument does not agree vertically with the other First 
Order, Class 2 monuments listed above within the control network performed for this 
project. The elevation obtained utilizing the First Order, Class 2 monuments listed above 
is listed for this monument, and not the elevation provided by the NGS. 

The horizontal datum is based on NAD83 Arizona State Plane Coordinates (Central 
Zone), which complies with Arizona Revised Statutes 33-131and 33-132 and meets first 
order accuracy as defined in the Federal Geodetic Control Committee report titled 
"Standards and Specifications for Geodetic Control Networks", dated September 1984. 

The exception to this is Elevation Reference Monument 54. This is an NGS monument 
with a published horizontal accuracy of "A" and as such, is listed with that accuracy. 



Aerial Panel Data 





a Spook Hill ADMS 
Project Engineering Consultants, Ltd. 

Horizontal Control - NAD83 
Vertical Control - NAVD88 

1317.66101,Set Rebar 
1329.85596,Set Rebar 
1325.11804,Set Rebar 
1320.96497,Set Rebar 
1359.97400,Set PK Nail 
1447.19495,Set Rebar 
1572.69397,Set Rebar 
1527.96301,Set Rebar 
1522.91296,Set Rebar 
2118.34009,Set PK Nail 
1573.28101,Set Rebar 
1963.48804,Set PK Nail 
2000.72205,Set Rebar 
2149.36694,Set Rebar 
1824.99304,Set Rebar 
2009.07202,Set Rebar 
1581.07605,Set Rebar 
1914.28503,Set PK Nail 
1690.02295,BC Flush 
1758.01501,Set Rebar 
1582.00806,Set Rebar 
1692.24402,Set Rebar 
1800.52502,Set Rebar 
1724.26794,Fd Ctn Spindle 
1817.84802,Set Rebar 
2039.93396,Set Rebar 



ERM Data 



Spook Hill ADMS Elevation Reference Monuments Proisci Engineering Consultants. Lid. 

PoOt NO. NAD 83 NAVD 88 NGVD 29 Elevation Seetion 
Horizontal Elevation Elevation Datum Data 

Coordinates (Feet) (Feet) Difference 
(I~VI ~ e e t )  (FeeO 

Description 

Arizona Highway Department Brass Cap cemented In 
outcropping of bedrock; 31.W north of the north Centerline of the 
we~tbound tianic lanes of Apache Trail (Main Street); +I-0.1 mile 
west of 83rd Place: Stamped "1262 AF" 

Biass Cap cemented in rack outcropping in Falcon Park; +I-0.6 
miles east of Power Raad; +I-3001 north of Jensen Street; 
stamped "A 365" 

Arizona Departmentot Transportation Brass Cap flush 
;, c .nc u!.i ,v..rnjao I(E ... lblld . . 0 5 rn 6s earl '1 C snoltn 
I~cLo..  0 6 m  a;so.fllaellollAc4e p3Riao - -12' 
E>,'nedSl~f 3 11 !'!BU 1 0 0  Lr4q Pill, ~ u J O  

Brass Cap stamped "S 2 6 9  +/-I 8 miles northeast of Apache 
TrailIOd West Highway intersection; +I-69' southeast of 
centerine of State Highway 88; +I-0.3 mlies southeast of 
Highway Milepost 198 

~.cea..of n.:m ;tan Bra5>cupi . ~ n  A cclrrra . -321 *BE! 

of h'er ,an 130-a . -160 s' .in GI :timer ne 11 S..cerr" in 

Fr e n d .  .. S 6. . E13ln.DBo SCC 17 . N O T  - -n S 
ELEVA~ION DOES NOT AGREE WITH THE PUBLISHED NGS 
ELEVATION1 

Brass Cap Stamped ''2 21"; +/-I .l miies north of Apache 
TraiVold West Highway intersedion; +I-57.5' nollhwest of 
centerllne of State Highway 88; +I-225' southwest of Hghway 
Milepost 197 

E% corner 
Section 8 
TIN, R7E 

1'' Iron Pipe in pavement @ intersection of Hermosa Vista Drive 
and 78lh Street 

Brass Cap in Handhole @ intersection of 78th Street and 
McKelllps Road 

NE Corner 
SecilDn 7 
TIN, R7E 

N% Corner 
Section 8 
TIN, R7E 

Fd. '/2" rebar flush wlpavement in center of McKeliips Road, +I- 
Y2 mile east of 75th Street 

NE Corner 
Sedion 8 
TIN, R7E 

Fd. 1 '  Iron Bar flush wlpavement a 
RoadandHawesRaad 

intersection of McKellips 

E% coiner 
Section 5 
TIN, R7E 

Brass Cap flush wlpavement @ intersection of Hawss Road and 
HermOSa Vista Drive 

N% Corner 
Sedion 9 
TIN, R7E 

1" Iron Pipe in pavement @ in center of McKellips Road. +I-% 
mile east of Hawes Road 

NE Corner 
Section 9 
TIN, R7E 

1" iron Bar in pothole (0.8'deep) in center of McKeiiips Road, +I- 
5001 east of Usely Pass 

General Land Onice Brass Cap, +/-I001 west of Crismon Road. 
+I-% mile south of McKelips Road 

E% Corner 
Sedion 10 
TIN, R7E 

NE Corner 
Section 15, 
TIN, R7E 

Brass Cap in Handhole a intersection of Crismon Road and 
Brown Road 

N% Corner 
Section 14 
T1 N, R7E 

Brass Cap in Handhale intecrsction of 104th Street and 
Brown Road 

NE Coiner 
Sedion 14 
TIN, R7E 

Brass Cap in Handhole @ intersection of Brawn Raad and 
Signal Butte 



Spook Hill ADMS Elevation Reference Monuments Prqect Engineering Consuitants, Ltd. 

NAD 83 
Horlrontal 

C o o r d l ~ l e s  
(Int l  Feet) 
889254.136 
79721 7.234 

NAVD 88 NGVD 29 
Elevation Elevation 
(wt) (Feet) 

Elevation 
Datum 

Difference 
(Feet) 
1.952 

Sectlon 
Data 

EX Carner 
Section 11 
T1 N, R7E 

1" iron Bar (1 V below surface) B intersection of McLellan and 
Signal Butte 

PK Nail in center of 1" Iron Pipe B interssdion of 104th Street 
and McLellan 

Center of 
Section 11 
TIN, R7E 

Brass Cap in Handhole B intersection of 96th Street and Brown 
Road 

Brass Cap flush wlpavemsnt in center of cul-de-sac of McLellan 
Road, near center of Sossaman Road alignment) 

NW Corner 
Section 6 
T1 N R7E 

Brass Cap in Handhole 
Power Road 

B intersection of M~Dowsli Road and 

NE Corner 
Section 36 
T2N R5E 

Brass Cap in Harldlnle O InIerseclion of Thomas Road and 
Power Road 

E% Carner 
Section 25 
T2N R6E 

Brass Cap in Handhole in center of median on Power Road, +/- 
1/2 mile nonh of Thomas Road 

Brass Cap in Handhole in center of P w e r  Road, +/-1 mile nonh 
of Thomas Road (Indian School Raad alignment) 

NE Corner 
Ssdion 25 
TZN R6E 

E% Corner 
Section 24 
T2N R6E 

NE Carner 
Section 24 
T2N. R6E 

N% Corner 
Section 7 
TIN R7E 

NE Corner 
Sedion 18 
T1N R7E 

N% Corner 
Section 17 
TIN R7E 

Brass Cap in Handhole, +I-55' east of Power Road, +I-1% mile 
north of Thomas Road 

General Land Onics Brass Cap; Corner far Sections 13 & 24 
(T2N. R6E) and 1 6 s  19 (T2N. R7E) 

Brass Cap in Handhale B intersection of McKellips Raad and 
Terrapin 

Brass Cap in Handhole in center of Brown Road, +/-1 mle east 
of Power Raad 

Brass Cap in Handhole O intersection of 80th Street and Brown 
Road 

NE Corner 
Section 17 
TIN R7E 

Brass Cap in Handhole in center of Brown Road, +I-% mile east 
of 80th Street 

Brass Cap in Handhole in median in center of Brawn Road, +I-% 
mile west of Ellswonh Raad (NOT % CORNER) 

E% Corner 
Section 8 
TIN, R7E 

Brass Cap flush wlconcrete @ intersection of McLellan Road 
and 84th Street extended 

E% Carner 
Section 9 
T1 N, R7E 

Fd RR Spike tiush wlpavernent B int@rsection of McLeilan Road 
and Eliswoilh Road 

NE Corner 
Section 16 
T1 N, R7E 

Fd RR Spike flush wlpavement B intersection of Brown Road 
and Ellswonh Raad 

E% coiner 
Section 16 
TIN, R7E 

Brass Cap flush wipavement B intersection of Ellswonh Road 
andAdabeRoad 



Spook Hill ADMS Elevation Reference Monuments Project Engineering Consultants. Ltd. 

POlnt No. NAD 83 NAVD 88 NGVD 29 Elevation Section D e ~ c r l ~ l l o n  m Horlzonbl Elevation Elevation Datum Data 
Coordinates (Feet) (Feet) Difference 
(Inr'l Feet) (Feel) 

1036 886623.138 1676.734 1676.802 1.932 N% Corner Brass Cap in Handhole @I intersection of Brown Road and 
799861.458 Section 13 Mountain Road (1 12th Street) 

TlN, R7E 

1037 886630.134 1694.649 1692.720 1.929 NE Corner Brass Cap flush wiconcrete @ intersection of Brown Road (Lost 
802500.549 Section 13 Dutchman Boulevard) and Meridian Road 

TIN, R7E 

1038 886644.332 1713.005 1711.076 1.929 N% Corner Brass Cap in Handhole @ inleisection of Lost Dutchman 
805116.009 Section 18 Boulevard and Delaware Drive 

TIN, RBE 

1039 886660.410 1738.153 1736.224 1.929 NE Cornet Brass Cap flush wlpavement @ intersection of Lost Dutchman 
607757.582 Section 18 Boulevard and Ironwood Drive 

TIN, R8E 

1.929 NE Corner 
Ssction 17 
TlN, R8E 

1.946 NECorner 
Section 18 
TIN, R8E 

1.955 E% Corner 
Section 8 
TIN, RUE 

1.952 EX Corner 
Section 7 
TIN, R8E 

1.975 NE Corner 
Section 7 
TIN, R8E 

BrassCapflush wlpavemsnt B intersection of Lost Dutchman 
Boulevard and San Marcos Drive 

Fd Cotton Spindle flush wlpavement B intersection of Lost 
Dutchman Boulevard and ldaho Road 

Brass Cap in pothole (1.0' below pavenlenl) a Intersection of 
Lost Dutchman Boulevard and Tomahawk Road 

Brass Cap flush wipavemenf in center of ldaho Road, +I-% mile 
notlh of Lost Dutchman Boulevard 

Brass Cap flush wlpavsment in center of ironwood Drive, ti-% 
mile nonh of Lost Dutchman Boulevard 

Fd 5!8" Rsbar wlplasffc L.S. Cap (markings illegible) in 
pavement B intersection of ironwood Drive and McKeliips Raad 

1049 891920.931 1775.351 1773.379 1.972 N% Corner Fd Iron Bar flush wlpavement @ intersection of McKelllps Road 
805096.322 Section 7 and Delaware Drive 

TlN, RBE 

1050 891907.375 1774.852 1772.880 1.972 NW Corner Brass Cap in Handhole B intersection of McKellips Road and 
802486.659 Section 7, Meridian Road 

TIN. R8E 

1051 869269.185 1721.214 1719.262 1.952 W% Corner Brass Cap flush wipavement in center of Meridian Road, +I-% 
602494.951 Section 7, mils south of McKeliips Road 

TIN, R8E 

1052 891935.938 1523.638 1521.774 1.864 Brass Cap in Handhole B intersection of McKellips Road and 
770924.629 Power Road 

1053 897256.789 1649.629 1647.713 1.916 NE Corner Brass Cap in Handhole @ intersection of McDowell Road and 
778083.837 Section 6 76th Street 

TIN, R7E 

1054 894641.885 1539.675 1537.605 1.670 E% Corner Brass Cap in Handhole B intersection of Power Road and 
770945.285 Section 1, Hermosa Visfa Drive 

TIN, R6E 

1055 863953.104 1542.313 1540.436 1.877 E% Corner Brass Cap flush wlpavement in center of Hawes Road, +I.% 
781355.593 Sedion 17, mile nonh of University Drive 

TIN, R7E 

1057 897265.825 1599.705 1597.809 1.896 N% Corner Brass Cap flush wlpavement in center of McDowell Road, +I-% 
773445.321 Section 6, mile east of Power Road 

TIN, R7E 

1060 902548.969 1604.741 1502.861 1.860 N% Corner Brass Cap in Handhole B intersection of 64th Street and 
768352.316 Ssctioo 36, Thomas Road 

TZN, R6E 



Airborne GPS Data 



Photo Time GPSI Northing GPSI Easting GPSI GPS2 Northing GPS2 GPS2 GPS3 GPS3 GPS3 
(Greenwich Elevation Easting Elevation Northing Easting Elevation 

Time) 

GPSI- 
GPS2 

Difference 
Northing 

0.40 
0.35 
0.23 
0.01 
-0.22 
-0.27 
1.38 
1.60 
1.51 
1.50 
1.48 
1.55 
1.63 
1.69 
1.78 
-0.02 
-0.01 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.03 
-0.03 
-0.03 
-0.05 
-0.06 
-0.07 
-0.06 
-0.05 
-0.06 
-0.05 
-0.06 
-0.05 
-0.05 
-0.05 
-0.05 
-0.05 
-0.05 
-0.05 
-0.05 
-0.04 
-0.04 
-0.05 
-0.05 
-0.05 
-0.05 
-0.06 
-0.05 
4.06 
-0.06 
-0.06 
-0.07 
-0.06 
4.07 
-0.07 
-0.07 

GPSI- 
GPS2 

Difference 
Easting 

1.25 
1.25 
1.39 
1.26 
0.89 
0.85 
2.35 
2.59 
2.74 
2.96 
2.86 
2.50 
2.21 
2.03 
1.76 
0.03 
0.03 
0.04 
0.03 
0.04 
0.03 
0.04 
0.04 
0.04 
0.06 
0.07 
0.08 
0.08 
0.08 
0.07 
0.10 
0.09 
0.09 
0.09 
0.09 
0.09 
0.08 
0.08 
0.08 
0.08 
0.07 
0.08 
0.07 
0.07 
0.07 
0.07 
0.06 
0.06 
0.05 
0.05 
0.06 
0.05 
0.05 
0.06 
0.05 
0.06 
0.06 

GPSI- 
GPS2 

Difference 
Elevation 

-1.94 
-1.96 
-1.57 
-1.64 
-1.84 
-1.95 
5.70 
6.54 
6.89 
7.69 
7.87 
7.47 
7.31 
7.24 
6.97 
0.03 
0.01 
0.02 
0.02 
0.04 
0.03 
0.03 
0.04 
0.05 
0.02 
-0.04 
-0.04 
-0.02 
-0.03 
-0.04 
0.13 
0.09 
0.10 
0.11 
0.11 
0.12 
0.11 
0.11 
0.12 
0.12 
0.14 
0.13 
0.13 
0.17 
0.18 
0.19 
0.18 
0.18 
0.19 
0.18 
0.19 
0.17 
0.18 
0.18 
0.17 
0.19 
0.19 

GPSI- 
GPS3 

Diierenc 
e 

-0.39 
-0.59 
-0.84 
-1.06 
-1.29 
-1.34 
0.04 
-0.03 
-0.10 
-0.13 
-0.12 
-0.13 
-011 
-0.12 
-0.11 
-0.05 
-0.04 
0.02 
0.10 
0.15 
0.21 
0.30 
0.42 
0.55 
0.57 
0.55 
0.62 
0.70 
0.80 
0.91 
1.63 
1.54 
-0.08 
-0.08 
-0.08 
-0.07 
-0.07 
-0.07 
-0.07 
-0.06 
-0.06 
-0.06 
-0.06 
-0.07 
-0.06 
-0.05 
-0.05 
-0.06 
-0.06 
-0.06 
-0.06 
-0.06 
-0.06 
-0.06 
-0.06 
-0.07 
-0.07 

GPSI- 
GPS3 

Difference 
Easting 
-1.14 
-1.11 
-1.12 
-1.26 
-1 45  
-1.32 
0.05 
0.20 
0.53 
0.76 
0.77 
0.61 
0.48 
0.40 
0.46 
0.47 
0.53 
0.58 
0.58 
0.63 
0.58 
0.48 
0.42 
0.37 
0.29 
0.28 
0.29 
0.30 
0.32 
0.30 
-0.63 
-0.76 
0.13 
0.13 
0.12 
0.11 
0.10 
0.10 
0.09 
0.10 
0.10 
0.09 
0.10 
0.09 
0.08 
0.08 
0.08 
0.08 
0.07 
0.06 
0.06 
0.06 
0.06 
0.07 
0.06 
0.07 
0.06 

GPSI- 
GPS3 

Differenc 
e 

-1 9 5  
-3.49 
4.47 
-5.45 
-6.39 
-6.70 
0.44 
1.22 
2.33 
3.50 
4.25 
4.34 
4.53 
4.66 
4.89 
5.21 
5.61 
5.97 
6.17 
6.45 
6.57 
6.60 
6.70 
6.72 
6.74 
6.60 
6.51 
6.45 
6.32 
6.22 
4.12 
3.93 
0.09 
0.10 
0.1 1 
0.11 
0.11 
0.1 1 
0.12 
0.13 
0.16 
0.17 
0.19 
0.20 
0.19 
0.18 
0.18 
0.19 
0.20 
0.18 
0.20 
0.16 
0.18 
0.19 
0.20 
0.21 
0.22 

GPS2- 
GPS3 

Differenc 
e 

-0.76 
-0.94 
-1.06 
-1.07 
-1.07 
-1.07 
-1.34 
-1.63 
-1.61 
-1.63 
-1.60 
-1.68 
-1.74 
-1 8 1  
-1.89 
-0.04 
-0.03 
0.04 
0.11 
0.17 
0.23 
0.32 
0.45 
0.57 
0.60 
0.60 
0.68 
0.77 
0.85 
0.96 
1.69 
1.59 
-0.02 
-0.02 
-0.03 
-0.01 
-0.02 
-0.02 
-0.02 
-0.01 
0.00 
-0.02 
-0.02 
-0.02 
-0.01 
0.00 
-0.01 
0.00 
-0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.00 

GPS2- 
GPS3 

Differenc 
e Easting 

-2.39 
-2.36 
-2.51 
-2.52 
-2.34 
-2.16 
-2.30 
-2.39 
-2.22 
-2.20 
-2.09 
-1.89 
-1.73 
-1.63 
-1 3 0  
0.43 
0.50 
0.55 
0.55 
0.59 
0.54 
044 
0.38 
0.33 
0.24 
0.21 
0.22 
0.23 
0.24 
0.23 
-0.74 
-0.85 
0.04 
0.04 
0.03 
0.02 
0.02 
0.02 
0.02 
0.03 
0.03 
0.02 
0.03 
0.02 
001 
0.01 
0.01 
0.01 
0.01 
0.01 
0.00 
0.01 
0.01 
001 
0.01 
0.01 
0.00 

GPS2- 
GPS3 

Diierenc 
e 

-0.01 
-1.52 
-2.90 
-3.81 
4.55 
-4.76 
-5.26 
-5.32 
-4.56 
4.19 
-3.62 
-3.13 
-2.78 
-2.57 
-2.08 
5.19 
5.60 
5.95 
6.15 
6.41 
6.54 
6.56 
6.66 
6.67 
6.72 
6.63 
6.55 
6.47 
6.35 
6.25 
3.99 
3.84 
-0.01 
-0.01 
0.00 
0.00 
0.01 
0.00 
0.00 
0.01 
0.01 
0.04 
0.06 
0.03 
0.02 
0.00 
0.00 
0.01 
0.01 
0.00 
0.02 
-0.01 
0.01 
0.01 
0.03 
0.02 
0.03 

Average Average Average 
Northing Easting Elevation 









Survey Notes 



1317.66101,  S e t  Reba r  
1329 .85596,  S e t  Reba r  
1 3 2 5 . 1 1 8 0 4 , S e t  Reba r  
1320 .96497,  S e t  Reba r  
1 3 5 9 . 9 7 4 0 0 , S e t  PK N a i l  
1 4 4 7 . 1 9 4 9 5 , S e t  Reba r  
1572 .69397,  S e t  Reba r  
1527 .96301,  S e t  Reba r  
1 5 2 2 . 9 1 2 9 6 , S e t  Reba r  
2118 .34009 ,Se t  PK N a i l  
1 5 7 3 . 2 8 1 0 1 , S e t  R e b a r  
1 9 6 3 . 4 8 8 0 4 , S e t  PK N a i l  
2000 .72205 ,Se t  Reba r  
2 1 4 9 . 3 6 6 9 4 , S e t  Reba r  
1 8 2 4 . 9 9 3 0 4 , S e t  Reba r  
2 0 0 9 . 0 7 2 0 2 , S e t  Reba r  
1 5 8 1 . 0 7 6 0 5 , S e t  Reba r  
1 9 1 4 . 2 8 5 0 3 , S e t  PK N a i l  
1690.02295,BC F l u s h  
1 7 5 8 . 0 1 5 0 1 , S e t  Reba r  
1582 .00806,  S e t  Reba r  
1692 .24402,  S e t  Reba r  
1 8 0 0 . 5 2 5 0 2 , S e t  R e b a r  
1486.80396,NGS P t  "1262" 
1724 .26794,Fd  C t n  S p i n d l e  
1817 .84802,  S e t  Reba r  
2039 .93396 ,Se t  Reba r  
1554.40002,NGS P t  "A365" 
1632.58496,NGS P t  "KELL" 
1829 .02197 ,  NGS P t  "S269" 
1565.98401,NGS P t  "SG17" 
1792.17200,NGS P t  "2021" 
1813 .99432,  CL 
1813.88939,  CL 
1813.12402,  CL 
1810.35408,  CL 
1806.70326,  CL 
1803.18441,  CL 
1801.25967,CL 
1800.90554,  CL 
1800.80961,  CL 
1801.56106,CL 
1802.54526,CL 
1803.48390,  CL 
1804.62920,CL 
1813.44589,  CL 
1812.26179,CL 
1809 .71701 ,  CL 
1806.07211,  CL 
1802.69481,  CL 









CURVE FORMULAS 
tan 4i I 

o tan H I 
chord2 R-T cot. %I Chord def,= - 

T - 5  
Sin. 1/2 D 2%- R 

R =  
Sin. %D 

I 
Sin. %D=$ No. chords= - D 

E=R ex. sec 4i I 
Sin. %D= 50 tan %I Tan. def.=H chord def. 

T E=T tan % 1 
A - .. - 

The square of any distance, divided by twice the radius, will equal 
the distance from tangent to curve, very nearly. 

To find angle for a given distance and deflection. 
Rule 1. Multiply the given distance by .01745 (def. for 10 for I ft.) 

and divide given deflection by the pmduct 
Rule 2. Multiply given deflection by 57.3. and divide the product 

by the eiven distance. 
To'find deflection for a given angle and distance. Multiply the angle 

by ,01745. and the product by the distance. 

GENERAL DATA 
RIGHT ANGLE TRIANGLES. Square the altitude, divide by twice the 

base. Add quotient to base for hypotenuse. 
Given Base 10.0, Alt. 10.1o~roo=.5. 100+.5=1oo.5 hyp. 
Given Hyp. loo, Alt. 25.252tzoo=3.m5. 100-3.1~5=96.875=Base. 

Ermr in first example, ,002; in last, ,045. 
To find Tons of Rail in one mile of track: multiply weight per yard 

by n, and divide by 7. 
1 

LEVELING. The correction for curvature and refraction, in feet and 
decimals of feet is equal to 0.574 d2, where d is the distance in miles. 
Thecorrection for curvature alone is closely, Kd2. The combined cor- 
rectlon is negative. 

.. PROBABLE ERROR If dl, dl, dl, etc are the discrepancies of various 
results from the mean, and if Ld2=the sum of the squares of these differ- 
ences and n=the number of observations, then the probable error of 
the mean= +0.6745 a 

. . MINUTES IN DECIMALS OF A DEGREE 
.0167 11' ,1833 21' ,3500 31' 6 7  4 ,6833 51' .85W 

,0500 13 ,2167 23 ,3833 33 ,5500 43 ,7167 53 ,8833 
.Oh67 14 ,2333 24 ,4000 34 ,5667 44 ,7333 54 ,9000 
.0833 15 .2500 25 ,4167 35 ,5833 45 ,7500 55 ,9167 
,1000 16 ,2667 26 ,4333 36 ,6000 46 ,7667 56 ,9333 
,1167 17 .2833 27 ,4500 37 ,6167 47 ,7833 57 ,9500 
,1333 18 ,3000 28 ,4667 38 ,6333 48 ,8000 58 .9667 

f INCHES IN DECIMALS OF A FOOT 
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CURVE FORMULAS 

- 5 o t a n  Y? I 
chord2 R=T %I Chord def,= - 

Sin. Y? D -2L- R 
R- 

Sin. % D  
I 

Sin. %D=Z No. chords= - 
R D E=R ex. sec Y? I 

sin. %D=S!.?+E&I Tan. def.=Y? chord def. 
E=T tan K I - ..,,- . 

The square of any distance, divided by twice the radius, will equal 
the distance from tangent to curve, very nearly. 

To find angle for a given distance and deflection. 
Rule I. Multiply the given distance by ,01745 (def. for 10 for I ft.) 

and divide given deflection by the product. 
Rule 2. Multiply given deflection by 57.3, and divide the product 

by the given distance. 
To find deflection for a given angle and distance. Multiply the angle 

by .01745, and the product by the distance. 

GENERAL DATA 
RIGHT ANGLE T~MNGLES. Square the altitude, divide by twice the 

base. Add quotient to base for hypotenuse. 
Given Base loo, Alt. I O . I O ~ + ~ O O = . ~ .  IOO+.~=IOO.~ hyp. 
Given Hyp. loo, Alt. 25.252i?~~=3.125. 100-3.125=96.875=Base. 

Error in first example, .oo2; in last, ,045. 
To find Tons of Rail in one mile of track: multiply weight per yard 

by 11, and divide by 7. 

LEVELING. The correction for curvature and refraction, in feet and 
decimals of feet is equal to 0.574 d2, where d is the distance in miles. 
The correction for curvature alone is closely, Hdz. The combined cor- 
rection is negative. 

PROBABLE ERROR. If dl, dl, d ~ ,  etc. are the discrepancies of various 
results from the mean, and if Zd2=the sum of the squares of these differ- 
ences and n=the number of observations, then the probable error of 
the mean= k0.6745 
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NGS Data 



I DESIGNATION - A 365 - 
PID - DUO654 
STATE/COUNTY- AZ/MARICOPA 
USGS QUAD - BUCKHORN 

HORZ DATUM - NAD 83 (1992) 
VERT DATUM - NAVD 88 

POSITION - 33 26 55.04154 (N) 111 40 27.33851(W) ADJUSTE 
D 
92 minus 83 +OO. 00802 -00.00450 ADJUSTE 
D 
83 minus 27 - +OO. 16793 +02.49212 NADCON 

HEIGHT - 473.781 (meters) 1554.40 (feet) ADJUST 
88 minus 29 - +0.586 ADJ UNC 
HK 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * ***  
LAPLACE CORR- 2.83 DEFLEC9 
3 
GEOID HEIGHT- -29.34 GEOID93 
ELLIP HEIGHT- 444.402 

- -1967632.761 
- -4950915.704 

Z - 3495826.003 
MODELED GRAV- 979,428.4 

HORZ ORDER - A 
VERT ORDER - FIRST CLASS 2 
ELLP ORDER - THIRD CLASS 1 

The horizontal coordinates were established by GPS observations 
and adjusted by the National Geodetic Survey in September 1992. 

The orthometric height was determined by differential leveling 
and adjusted by the National Geodetic Survey in June 1991. 

The Laplace correction was computed from DEFLEC93 derived deflecti 
ons . 
The geoid height was determined by GEOID93. 

The ellipsoidal height was determined by GPS observations 
and reference to NAD83. 

The X, Y, and Z were computed from the position and the ellipsoids 
l h t .  
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The modeled gravity was interpolated from observed gravity values 

North East Scale Converg. 
SPC AZ C - 271,528.889 235,896.050 0.99990626 +O 08 01 
.O MT 
UTM 12 - 3,701,226.334 437,333.498 0.99964841 -0 22 18 

STATION MARK IS A BENCH MARK DISK 
WITH SETTING: SET IN DRILL HOLE IN ROCK OUTCROP 
THE MARK IS STAMPED: A 365 1967 
STABILITY: A = MOST RELIABLE AND EXPECTED TO HOLD 
STABILITY: POSITION/ELEVATION WELL 
SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
SATELLITE: SATELLITE OBSERVATIONS - February 12, 1992 

HISTORY - Year Condition Recov. By 
HISTORY - 1967 STATION MONUMENTED COAST AND GEODETIC SURVEY 
HISTORY - 1975 GOOD NATIONAL GEODETIC SURVEY 
HISTORY - 1981 GOOD NATIONAL GEODETIC SURVEY 
HISTORY - 1986 GOOD AZ DEPT OF TRANSP 
HISTORY - 1987 GOOD NATIONAL GEODETIC SURVEY 

- 1992 GOOD NATIONAL GEODETIC SURVEY 

STATION DESCRIPTION 

DESCRIBED BY NATIONAL GEODETIC SURVEY 1975 
TEXT WAS SUPERSEDED BY LATER RECOVERY. 

STATION RECOVERY ( 198 1) 

RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1981 
TEXT WAS SUPERSEDED BY LATER RECOVERY. 

STATION RECOVERY (1986) 

RECOVERY NOTE BY ARIZONA DEPARTMENT OF TRANSPORTATION 1986 (JRT) 
THE STATION WAS RECOVERED AT THIS DATE. 
THE STATION WAS FOUND IN GOOD CONDITION. PREVIOUS TO REACH 
DESCRIPTION WAS ADEQUATE. 

STATION RECOVERY (1987) 

RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1987 (MRM) 
THE STATION WAS RECOVERED AT THIS DATE 
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THE STATION IS LOCATED ABOUT 7.2 KM (4.5 MI) 
EAST-SOUTHEAST OF SIGNAL BUTTE, 
7.2 KM (4.5 MI) NORTH OF SR 360 (SUPERSTITION FREEWAY) AND AT THE 
BOTTOM OF THE WEST END OF A SMALL HILL. 
OWNERSHIP--UNKNOWN. 

TO REACH THE STATION FROM THE JUNCTION OF STATE ROUTE 360 
(SUPERSTITION FREEWAY) AND POWERS ROAD IN MESA, GO 
NORTH FOR 3.2 KM (2.0 MI) ON POWERS ROAD TO APACHE TRAIL. 
CONTINUE STRAIGHT AHEAD AND GO NORTH FOR 4.0 KM (2.5 MI) ON BUSH 
HIGHWAY TO MCKELLIPS ROAD. 
TURN RIGHT AND GO EAST FOR 0.8 KM (0.5 MI) ON MCKELLIPS ROAD TO A 
DIRT ROAD ON THE RIGHT, AT THE END OF A BLOCK WALL. 
TURN RIGHT AND GO SOUTHEAST FOR 0.3 KM (0.2 MI) ON THE DIRT ROAD T 
0 
A DIRT ROAD LEFT. 
CONTINUE STRAIGHT AHEAD AND GO SOUTHEAST FOR 
0.1 KM (0.05 MI) ON THE DIRT ROAD TO THE WEST BASE OF A SMALL HILL 
AND THE STATION, BETWEEN TWO LARGE PALOVERDE TREES. 

THE STATION IS A STANDARD CGS BENCH MARK DISK 
STAMPED---A 365 1965---, 
SET INTO A DRILL HOLE IN THE TOP OF ROCK OUTCROP OF 0.5 METERS 
LARGEST DIMENSION. LOCATED 
15.2 METERS (50.0 FT) SOUTHEAST FROM THE APPROXIMATE CENTER OF THE 
TRAIL ROAD AROUND THE HILL, 
9.7 METERS (31.8 FT) NORTHEAST FROM A PALOVERDE TREE AND 
8.3 METERS (27.2 FT) SOUTH FROM A PALOVERDE TREE. 

CALIFORNIA FAA AIRPORTS, 1987. 

THIS STATION SUITABLE FOR GPS SURVEYS. 

DESCRIBED BY S.E. RANDALL. 

STATION RECOVERY (1992) 

RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1992 
TEXT WAS SUPERSEDED BY LATER RECOVERY. 
THE STATION IS LOCATED ABOUT 12 KM (7.5 MI) NORTHEAST OF MESA, 4 K 
M 
(2.5 MI) EAST-SOUTHEAST OF FALCON FIELD, 0.3 KM (0.2 MI) SOUTH OF 
MCKELLIPS ROAD, JUST NORTHWEST OF THE FALCON HILL ELEMENTARY SCHOO 
L, 
ON THE WEST END OF A LOW RIDGE AND AT THE TOE OF THE HILL. 
OWNERSHIP--UNKNOWN. 
TO REACH THE STATION FROM THE JUNCTION OF STATE HIGHWAY 360 AND PO 
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a WER 
ROAD (EXIT 16) ABOUT 14.4 KM (8.9 MI) EAST OF THE JUNCTION OF STAT 
E 
HIGHWAYS 87 AND 360 IN MESA, GO NORTH ON POWER ROAD FOR 3.29 KM 
(2.04 MI) TO ITS JUNCTION WITH U.S. HIGHWAY 60 (MAIN STREET). 
CONTINUE NORTH ON POWER ROAD FOR 3.98 KM (2.47 MI) TO A CROSSROAD. 
TURN RIGHT, EAST ON MCKELLIPS ROAD FOR 0.98 KM (0.61 MI) TO A DIM 
ROAD RIGHT, JUST BEFORE REACHING A CANAL CROSSING. TURN RIGHT, 
SOUTH, CROSSING A SLIGHT HUMP, THEN TURN RIGHT, SOUTHWEST ON A DIR 
T 
ROAD ACROSS AN OPEN AREA FOR 0.28 KM (0.17 MI) TO TREES ON THE LEF 
1. 

TURN LEFT ACROSS THE FIELD FOR 0.08 KM (0.05 MI) TO A ROW OF BOULD 
ERS 
BETWEEN TWO TREES AND THE STATION 15 M (49.2 FT) BEYOND. 
THE STATION IS SET IN A DRILL HOLE IN A 0.3 M (1.0 FT) X 0.5 M 
(1.6 FT) X 0.1 M (0.3 FT) HIGH OUTCROP BETWEEN TWO PAL0 VERDE TREE 
S 
AND 1.0 M (3.3 FT) ABOVE THE SURROUNDING TERRAIN. LOCATED 55.0 M 
(180.4 FT) WEST AROUND BASE OF RIDGE FROM THE NORTHWEST FENCE CORN 
E R 
OF SCHOOL PLAYGROUND, 10.0 M (32.8 FT) NORTHEAST OF A PARTIALLY DE 
AD 
PAL0 VERDE TREE AND 8.5 M (27.9 FT) SOUTH OF A PAL0 VERDE TREE. 
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DESIGNATION - 1262 AF 
PID - DU1330 
STATE/COUNTY- AZ/MARICOPA 
USGS QUAD - BUCKHORN 

HORZ DATUM - NAD 83 
VERT DATUM - NAVD 88 

POSITION - 33 24 56. (N) 111 39 13. (W) SCALED 
83 minus 27 - too. +02. NADCON 

HEIGHT - 453.179 (meters) 1486.80 (feet) ADJUST 
88 minus 29 - +0.580 ADJ UNC 
HK 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  
GEOID HEIGHT- -29.38 
MODELED GRAV- 979,427.3 

VERT ORDER - FIRST CLASS 2 

The horizontal coordinates were scaled from a topographic map and 
have 
an estimated accuracy of + / -  6 seconds. 

The orthometric height was determined by differential leveling 
and adjusted by the National Geodetic Survey in November 1993. 

The geoid height was determined by GEOID93. 

The modeled gravity was interpolated from observed gravity values. 

STATION MARK IS A SURVEY DISK 
WITH SETTING: SET IN A DRILL HOLE IN BEDROCK 
THE MARK IS STAMPED: P AND M BM 1262-AF 73 
STABILITY: A = MOST RELIABLE AND EXPECTED TO HOLD 
STABILITY: POSITION/ELEVATION WELL 
SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
SATELLITE: SATELLITE OBSERVATIONS - January 20, 1992 

HISTORY - Year Condition Recov. By 
HISTORY - 1973 STATION MONUMENTED AZ HIGHWAY DEPT 
HISTORY - 1981 GOOD NATIONAL GEODETIC SURVEY 
HISTORY - 1984 GOOD AZ DEPT OF TRANSP 
HISTORY - 1992 GOOD NATIONAL GEODETIC SURVEY 

STATION DESCRIPTION 
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DESCRIBED BY NATIONAL GEODETIC SURVEY 1981 
TEXT WAS SUPERSEDED BY LATER RECOVERY. 

STATION RECOVERY ( 198 4 ) 

RECOVERY NOTE BY ARIZONA DEPARTMENT OF TRANSPORTATION 1984 
TEXT WAS SUPERSEDED BY LATER RECOVERY. 

STATION RECOVERY (1992) 

RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1992 
17.3 KM (10.75 MI) EASTERLY ALONG U.S. HIGHWAY 60 (MAIN STREET) FR 
OM 
THE JUNCTION OF STATE HIGHWAY 87 (COUNTRY CLUB DRIVE) IN MESA, NEA 
R 
THE NORTH EDGE OF A 10 BY 15-FOOT AREA OF OUTCROPPING BEDROCK AT T 
HE 
WEST END OF A HIGHWAY CUT THROUGH THE MOST WESTERLY OF 2 KNOLLS, 5 
2.7 
M (172.9 FT) WEST OF BENCH MARK 1262 AE, 12.8 M (42.0 FT) NORTH OF 
THE CENTER OF THE WESTBOUND LANES OF THE HIGHWAY, 2.2 M (7.2 FT) 
ABOVE THE LEVEL OF THE HIGHWAY, AND 1.9 M (6.2 FT) NORTH-NORTHEAST 
OF 

A WITNESS SIGN CEMENTED TO THE SOUTH FACE OF THE OUTCROP. 
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a DESIGNATION - KELL 
PID - DU2246 
STATEICOUNTY- AZ/MARICOPA 
USGS QUAD - BUCKHORN 

HORZ DATUM - NAD 83 (1992) 
VERT DATUM - NGVD 29 

POSITION - 33 26 44.76231(N) 111 38 58.87001 (W) ADJUSTE 
D 
92 minus 83 +OO. 00751 -00.00466 ADJUSTE 
D 
83 minus 27 - t00.16885 +02.48987 NADCON 

HEIGHT - 496.7 (meters) 1630. (feet) GPS OBS 
88 minus 29 - +0.6 VERTCON 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  
LAPLACE CORR- 2.70 
3 
GEOID HEIGHT- -29.30 
ELLIP HEIGHT- 468.279 
X - -1965580.848 

i - -4951939.948 
- 3495574.897 

HORZ ORDER - FIRST 
ELLP ORDER - FOURTH CLASS 2 

The horizontal coordinates were established by GPS observations 
and adjusted by the National Geodetic Survey in August 1993. 

The orthometric height was determined by GPS observations 

The Laplace correction was computed from DEFLEC93 derived deflecti 
ons . 
The geoid height was determined by GEOID93. 

The ellipsoidal height was determined by GPS observations 
and reference to NAD83. 

The X, Y, and Z were computed from the position and the ellipsoida 
1 ht. 

North East Scale Convera . 
SPC AZ C . 
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Du2246. txt 

UTM 12 - 3,700,895.214 439,615.546 0.99964495 

STATION MARK IS A SURVEY DISK 
WITH SETTING: SET IN TOP OF CONCRETE MONUMENT (ROUND) 
STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
STABILITY: SURFACE MOTION 
SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
SATELLITE: SATELLITE OBSERVATIONS - October 05, 1986 

HISTORY - Year Condition Recov. By 
HISTORY - 1986 STATION MONUMENTED AZ DEPT OF TRANSP 

STATION DESCRIPTION 

DESCRIBED BY ARIZONA DEPARTMENT OF TRANSPORTATION 1986 (HW ) 
THE STATION IS LOCATED ABOUT 9.7 KM (6.0 MI) WEST-NORTHWEST OF 
APACHE JUNCTION, ARIZONA. 

TO REACH THE STATION FROM THE INTERSECTION OF MCKELLIPS ROAD AND 
ELLSWORTH ROAD, GO WEST ON MCKELLIPS ROAD FOR 0.6 KM (0.4 MI) TO A 
GRADED ROAD ON THE LEFT, TURN LEFT AND GO SOUTHWEST FOR 0.97 KM 
(0.6 MI) ON THE GRADED ROAD TO THE STATION ON THE LEFT. 

THE STATION IS A STANDARD AGS DISK 
STAMPED---KELL 1986---, 
SET INTO THE TOP OF A ROUND CONCRETE MONUMENT 
25 CM IN DIAMETER PROJECTING 13 CM ABOVE GROUND. LOCATED 
1.25 METERS (4.1 FT) SOUTH-SOUTHEAST FROM A WITNESS POST AND SIGN, 
12.8 METERS (42.0 FT) SOUTHEAST FROM THE OLD USERY PASS ROAD. 
THE UNDERGROUND MARK IS A STANDARD AGS DISK 
STAMPED---KELL 1986---, 
SET INTO AN IRREGULAR MASS OF CONCRETE 0.8 METERS BELOW THE SURFAC 
E. 
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DESIGNATION - SGC 17 
PID - DU1323 
STATEICOUNTY- AZ/MARICOPA 
USGS QUAD - APACHE JUNCTION 

HORZ DATUM - NAD 83 (1992) 
VERT DATUM - NAVD 88 

POSITION - 33 23 09.74734 (N) 111 34 55.96404 (W) ADJUSTE 
D 
92 minus 83 +OO. 00674 -00.00300 ADJUSTE 
D 
83 minus 27 - +OO. 17682 t02.48088 NADCON 

HEIGHT - 478.138 (meters) 1568.69 (feet) ADJUST 
88 minus 29 - to. 55 VERTCON 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * ***  
LAPLACE CORR- 2.67 
3 
GEOID HEIGHT- -29.30 
ELLIP HEIGHT- 448.601 

MODELED GRAV- 979,417.6 NAVD8 8 

HORZ ORDER - FIRST 
VERT ORDER - FIRST CLASS 2 
ELLP ORDER - FOURTH CLASS 2 

The horizontal coordinates were established by GPS observations 
and adjusted by the National Geodetic Survey in August 1993. 

The orthometric height was determined by differential leveling 
and adjusted by the National Geodetic Survey in June 1991. 

The Laplace correction was computed from DEFLEC93 derived deflecti 
ons . 
The geoid height was determined by GEOID93. 

The ellipsoidal height was determined by GPS observations 
and reference to NAD83. 

The X, Y, and Z were computed from the position and the ellipsoids 
1 ht. 
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The modeled gravity was interpolated from observed gravity values. 

North East Scale Converg . 
SPC AZ C - 264,612.224 244,475.976 0.99991193 t0 11 02 
.6 
MT 
UTM 12 - 3,694,236.203 445,849.874 0.99963615 -0 19 13 
.4 
MT 

STATION MARK IS A BENCH MARK DISK 
WITH SETTING: SET IN TOP OF CONCRETE MONUMENT (ROUND) 
THE MARK IS STAMPED: SGC-17 1978 
STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
STABILITY: SURFACE MOTION 
SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
SATELLITE: SATELLITE OBSERVATIONS - March 23, 1984 

HISTORY - Year Condition Recov. By 
HISTORY - 1978 STATION MONUMENTED BUR OF RECLAMATION 
HISTORY - 1981 GOOD NATIONAL GEODETIC SURVEY 

STATION DESCRIPTION 

DESCRIBED BY NATIONAL GEODETIC SURVEY 198 1 
3.0 KILOMETERS (1.9 MILES) WEST ALONG U.S. HIGHWAY 60 FROM 
THE JUNCTION OF STATE HIGHWAY 88 AT APACHE JUNCTIN, THENCE 3.2 
KILOMETERS (2.0 MILES) SOUTH ALONG MERIDIAN ROAD, LOCATED AT THE 
USGS EXTENSOMETER SITE, 97.8 METERS (321 FEET) WEST OF THE CENTERL 
INE 
OF MERIDIAN ROAD, 67.0 METERS (220 FEET) NORTH OF THE NORTH CORNER 
OF 

THE NORTHWEST ONE OF TWO 10 X 6 FEET GALVANIZED STEEL BUILDINGS 
HOUSING USGS EQUIPMENT. 
THE PIPE IS ABOVE GROUND LEVEL 
THE STATION IS 0.6 METERS S FROM A WITNESS POST 
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DESIGNATION- 2 2 1  
PID - DUO574 
STATEICOUNTY- AZ/PINAL 
USGS QUAD - APACHE JUNCTION 

HORZ DATUM - NAD 83 
VERT DATUM - NAVD 88 

POSITION - 33 25 37. (N) 111 32 07. (w) SCALED 
83 minus 27 - +00. +02. NADCON 

HEIGHT - 546.254 (meters) 1792.17 (feet) ADJUST 
88 minus 29 - +0.595 ADJ UNC 
HK 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  
GEOID HEIGHT- -29.15 
MODELEDGRAV- 979,395.6 

VERT ORDER - FIRST CLASS 2 

The horizontal coordinates were scaled from a topographic map and 
have 
an estimated accuracy of + / -  6 seconds. 

The orthometric height was determined by differential leveling 
and adjusted by the National Geodetic Survey in June 1991. 

The geoid height was determined by GEOID93. 

The modeled gravity was interpolated from observed gravity values. 

STATION MARK IS A BENCH MARK DISK 
WITH SETTING: SET IN TOP OF CONCRETE MONUMENT (ROUND) 
THE MARK IS STAMPED: Z 21 1933 
STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
STABILITY: SURFACE MOTION 

HISTORY - Year Condition Recov. By 
HISTORY - 1933 STATION MONUMENTED COAST AND GEODETIC SURVEY 
HISTORY - 1948 GOOD NATIONAL GEODETIC SURVEY 
HISTORY - 1980 GOOD NATIONAL GEODETIC SURVEY 

STATION DESCRIPTION 

DESCRIBED BY NATIONAL GEODETIC SURVEY 1948 
ABOUT 1.1 MILES NORTHEAST ALONG STATE HIGHWAY 88 FROM APACHE JUNCT 
ION. 
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57.6 FEET NORTHWEST OF THE CENTER LINE OF THE HIGHWAY, 9.5 FEET 
NORTHEAST OF A LARGE SIGN APACHE JUNCTION ONE MILE, 1.7 FEET SOUTH 
WEST 
OF A WHITE WOODEN WITNESS POST, ABOUT 3 FEET ABOVE THE LEVEL OF TH 
E 
HIGHWAY, SET IN THE TOP OF A CONCRETE POST PROJECTING 8 INCHES. 

STATION RECOVERY (1980) 

RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980 
1.8 KM (1.1 MI) NORTHEAST ALONG STATE HIGHWAY 88 FROM THE JUNCTION 
OF U.S. HIGHWAY 60 AT APACHE JUNCTION, SET ON THE NORTHWEST RIGHT- 
OF-WAY, 68.6 METERS (225 FT) SOUTHWEST OF HIGHWAY MILEPOST 197, 
17.5 METERS (57.5 FT) NORTHWEST OF THE CENTERLINE OF THE HIGHWAY, 
5.6 METERS (18.5 FT) NORTHWEST OF THE RIGHT-OF-WAY FENCE, 2.9 METE 
RS 
(9.5 FT) NORTHEAST OF THE NORTH LEG OF A SIGN READING -RESTAURANT 
1 MILE-. 
THE PIPE IS ABOVE GROUND LEVEL 
THE STATION IS 0.3 METERS ABOVE THE HEIGHT OF THE HIGHWAY . 
THE STATION IS 0.3 METERS SE FROM A WITNESS POST 
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DESIGNATION- S 2 6 9  
PID - DUO573 
STATE/COUNTY- AZ/PINAL 
USGS QUAD - APACHE JUNCTION 

HORZ DATUM - NAD 83 
VERT DATUM - NAVD 88 

POSITION - 33 26 00. (N) 111 31 33. (w) SCALED 
83 minus 27 - +OO. +02. NADCON 

HEIGHT - 557.486 (meters) 1829.02 (feet) ADJUST 
88 minus 29 - to. 595 ADJ UNC 
HK 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * ***  
GEOID HEIGHT- -29.12 GEOID93 
MODELED GRAV- 979,392.6 NAVD8 8 

VERT ORDER - FIRST CLASS 2 

The horizontal coordinates were scaled from a topographic map and 
have 
an estimated accuracy of +/ -  6 seconds. 

The orthometric height was determined by differential leveling 
and adjusted by the National Geodetic Survey in June 1991. 

The geoid height was determined by GEOID93. 

The modeled gravity was interpolated from observed gravity values. 

STATION MARK IS A BENCH MARK DISK 
WITH SETTING: SET IN TOP OF CONCRETE MONUMENT (ROUND) 
THE MARK IS STAMPED: S 269 1948 
STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
STABILITY: SURFACE MOTION 

HISTORY - Year Condition Recov. By 
HISTORY - 1948 STATION MONUMENTED COAST AND GEODETIC SURVEY 
HISTORY - 1980 GOOD NATIONAL GEODETIC SURVEY 

STATION DESCRIPTION 

DESCRIBED BY COAST AND GEODETIC SURVEY 1948 
ABOUT 1.8 MILES NORTHEAST ALONG STATE HIGHWAY NO. 88 FROM APACHE 
JUNCTION. 69.0 FEET SOUTHEAST OF THE CENTER LINE OF THE HIGHWAY. 4 
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FEET NORTHWEST OF A LONE GIANT CACTUS, 1.6 FEET NORTHWEST OF A WHI 
TE 
WOODEN WITNESS POST, 2 FEET BELOW THE LEVEL OF THE HIGHWAY, SET IN 
THE 

TOP OF A CONCRETE POST PROJECTING 2 INCHES. 

STATION RECOVERY (1980) 

RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980 
2.9 KM (1.8 MI) NORTHEAST ALONG STATE HIGHWAY 88 FROM THE JUNCTION 
0 F 

U.S. HIGHWAY 60 AT APACHE JUNCTION, 0.5 KM (0.3 MI) SOUTHWEST OF 
HIGHWAY MILEPOST 198, AT THE EAST CORNER OF THE Y JUNCTION OF 
FOOTHILL DRIVE, 21.0 METERS (69.0 FT) SOUTHEAST OF THE CENTERLINE 
OF THE HIGHWAY, 6.7 METERS (22.0 FT) NORTH OF THE CENTELINE OF 
FOOTHILL DRIVE, 0.9 METERS (3.0 FT) NORTHWEST OF A SIGN READING 
-NOT A THROUGH ROAD-. 
THE PIPE IS ABOVE GROUND LEVEL 
THE STATION IS 0.6 METERS BELOW THE HEIGHT OF THE HIGHWAY . 
THE STATION IS 0.3 METERS S FROM A WITNESS POST 
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