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ABSTRACT

Geodetic and GEOCEIVER surveys were performed by Defense
Mapping Agency personnel at Yuma Proving Grounds Arizona to
support positioning requirements for Global Positioning System
tests and evaluation. Geodetic field surveys began in November
1974 and ended in February 1975, GEOCEIVER surveys were con-
ducted in March and April of 1975. Upon completion of these
surveys, computations were made to determine Adjusted NAD 27
and WGS 72 geodetic coordinates for selected survey sites.

Yuma Tocal rectangular as well as Universal Transverse Mercator
grid coordinates are also provided.
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GEODETIC SURVEY COORDINATES TO SUPPORT
GLOBAL POSITIONING SYSTEM TESTS AT
YUMA PROVING GROUNDS ARIZONA
INTRODUCTION
Precise geodetic positions for selected survey sites at U.S,
Army Proving Grounds, Yuma, Arizona (YPG) are required to support
Global Positioning Systems (GPS) tests and evaluation. Due to
stringent positioning requirements, precise geodetic surveys as
well as GEOCEIVER derived positions are required in order to
provide not only accurate relative geodetic positions but also
GEOCEIVER derived conversion parameters to obtain precise World
Geodetic System 1972 (WGS 72) coordinates for the proposed test sites.
The geodetic surveys were performed by personnel of the Defense
Mapping Agency Topographic Center (DMATC) and the GEOCEIVER surveys
by the Defense Mapping Agency Aerospace Center/Geodetic Survey
Squadron (DMAAC/GSS). Pertinent information regarding both the
geodetic and the GEOCEIVER surveys are included in this report as
Appendices A and B, respectively. Appendix C describes the Yuma
Photogrammetric Data Base from which additional positional data
can be derived.

DISCUSSION

1. Geodetic Surveys

Geodetic surveys were required to supplement existing survey
data in the YPG area. This survey included additional astronomic
position and azimuth determinations, Geodimeter observations,
measurements of horizontal directions and differential leveling. An

adjustment of all of the available survey data was made holding



fixed the geodetic latitude (¢) and longitude (1) of two stations,
PGT 2 AMS 60 and PGT 3 AMS 60, to the National Geodetic Survey (NGS)
Precise Geodimeter Traverse (PGT) North American Datum 1927 (NAD 27)
coordinates. Since the original NAD 27 coordinates for these two
stations are not identical to those derived through the PGT, the

NAD 27 coordin:ztes determined through the PGT will be referred to

as Adjusted NAD 27 coordinates. A comparison of common horizontal
control station coordinates indicates that a change of approximately
0709 and -0"26 can be expected in geodetic latitude and longitude,
respectively, in the sense old (NAD 27) minus new (Adjusted NAD 27).
The Adjusteu NAD 27 coordinates for 65 sites in the YPG area are
tabulated in Table 1. Table 2 provides a legend for identifying

the Yuma Test Station sites as portrayed in Figure 1.

The Circular Standard Error (CSE) for the horizontal positions of
the Adjusted NAD 27 coordinates listed in Table 1 are based on the
results of the adjustment of the survey data. Vertical position
errors are not listed because they were not available for all sites.
Table 3, Appendix A, lists the standard error of the geoidal
separation as derived from the adjustment statistics for 17 of the
YPG sites relative to the geoid height at PGT 2 AMS 60 which was
held fixed. These geoidal separation errors represent the total
vertical position error since leveling errors are considered to be
negligible (less than 2 mm maximum standard error).

2. GEOCEIVER Surveys

In order tu establish precise datum shifts for the conversion of

the Yuma Test Station sites from Adjusted NAD 27 to WGS 72 four
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survey sites were occupied and positioned using standard GEOCEIVER .
techniques. GEOCEIVER stations 10009, 10213, 10611, and 10012 were L
located at survey stations identified as SITE 9 DISC YPG, SITE 7

DISC YPG, 10011 DMATC 74, and 10012 DMATC 74, respectively. The ' J
days of observation, number of passes and the WGS 72 positions {
derived from the GEOCEIVER data are shown in Table 3. Mean rec-

tangular coordinate shifts shown in Table 4, along with appropriate _ J
ellipsoid parameters differences, were applied to the Adjusted J

NAD 27 coordinates of Table 1 to obtain WGS 72 coordinates for the
Yuma Test Station sites. The resulting WGS 72 coordinates are

listed in Table 5. The CSE is not repeated in Table 5 because the
conversion to WGS 72 coordinates does not affect the relative
horizontal position accuracy of the stations. The standard deviations
in Table 4 represent the standard error of the conversion shifts

used to convert from Adjusted NAD 27 to WGS 72 coordinates.

3. Universal Transverse Mercator Grid Coordinates

Universal Transverse Mercator (UTM) grid coordinates were
computed from the Adjusted NAD 27 coordinates listed in Table 1.
These coordinates are listed in Table 6.

4. Yuma Local Rectangular Coordinates

The Yuma local rectangular coordinate system is defined to have
its origin at the Yuma Test Station site identified by the name IRCC
DMATC 74. The X and Y axes of this coordinate system are in the local
horizontal plane with the X axis positive east and the Y axis positive

north. The Z axis is coincident with the geodetic normal to the WGS

10
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72 ellipsoid at the origin point,
illustrated in Figure 2.

This coordinate system is

The conversion from WGS 72 geodetic

coordinates to Yuma local rectangular coordinates can be accom-

plished using the following equation:

1r
-sin Ap

€oS g 0

Y1 = 0 sin ¢ cos ¢g|| -cos Arq -sin Ay 0 Yi = Yo
_21J : 0 -cos ¢, sin °°q - 0 0 1 | z; - 29
or conversely by the equation:
.Xi, [ -sin Ao -c0s g O 1 0 0 Xi. -xo
Yil = cos Ag -sinxry; O |]O sin ¢ -cos ¢p Yi|*|Yo
‘zij L 0 0 1 J -0 cos ¢y sin ¢q , _Zij hzo
where:
Xi. Yi’ Zi Yuma local rectangular coordinates for station i.
Xis Yi» 24 rectangular coordinates for station i in an earth-
centered rectangular coordinate system (WGS 72).
X0» Yo» 20 rectangular coordinates for the origin station
(IRCC DMATC 74) in an earth-centered rectangular
coordinate system (WGS 72).
$0s Ag WGS 72 geodetic latitude and longitude, respectively,

of the origin station (IRCC DMATC 74).

To obtain earth-centered rectangular coordinates (x, y, z) from

geodetic coordinates - latitude (4), longitude (1), and geodetic

height (H) the following equations may be used:
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x = (N +H) cos ¢ cos A
y = (N +H)cos ¢ sin

z = [N (1 -e2)+H] sin ¢

where:
N = a (1 -e?sin? ¢)L2
a = semimajor axis of the reference ellipsoid
e = eccentricity of the reference ellipsoid

The Yuma local rectangular coordinates for the Yuma Test Station
sites are listed in Table 7.

5. Yuma Photogrammetric Data Base

A Photogrammetric Data Rase is available for deriving positional
data in the YPG area. Tlechnically, this data base provides a means
by which any YPG point that can be photogrammetrically identified
can also be positioned with respect to WGS 72 provided accuracy
requirements are within those achievable, i.e., a CSE of about 1.5
meters and a vertical standard error of about 2 meters., In addition,
anyone requesting that a point be positioned must provide an aerial
photograph identifying the exact point to be positioned. The
identification photograph should have sufficient detail to facilitate
identification on the data base photography of the point to be
positioned.

SUMMARY

The geodetic survey performed at YPG and the subsequent ad-

justment yielded very precise geodetic coordinates for the Yuma

Test Station sites. These Adjusted NAD 27 coordinates provide

20



J
. Table 7
COORDINATES FOR YUMA TEST STATION SITES
' REFERENCED. T0 A LOCAL RECTANGULAR COORDINATE SYSTEM
Station
' Name X (meters) Y (meters) Z (meters)
PGT 2 AMS 60 8359.421 -9991.528 102.884
l PGT 3 AMS 60 12946.927 | 24633.714 340.242
HILLTOP USCGS 49 9050. 042 96" . 666 179.530
l MPS 25 DMATC 74 1331.037 | -12899.291 7.726
BENCHMARK USCGS 34 1822.091 | -22884.017 | -101.566
SITE 1 DMATC 74 -2157.071 | -16604.928 12.601
I SITE 2 DMATC 74 -2621.390 | -8284.335 -2.333
SITE 3 DMATC 74 5257.104 | -9146.124 81.937
I SITE 6 DISC YPG 4011.627 | -6492.607 47.848
SITE 7 DISC YPG 2321.618 693.415 35.792
I SITE 8 DISC YPG 3774.117 6782.419 75.583
; | SITE 9 DISC YPG 4263.833 | 12120.042 129.260
E I SITE 10 DISC YPG -986.538 1248.890 -4.608
¥ SITE 11 DISC YPG -2779.663 217.800 -28.360
i‘ SITE 12 DISC YPG -5974.628 1242.733 -44.203
| I IR 21 DMATC 74 -3213.757 964.178 -31.121
r IR 22 DMATC 74 -13963.435 2671.119 163.560
- I IR 22R TC 75 -13626.815 3071.476 124.052
IR 23 DMATC 74 3761.944 | 11404.194 118.931
I IR 24 DMATC 74 3657.855 | -5911.871 48.535
*IRCC DMATC 74 0.000 0.000 0.000
- CM 8 YPG 12530.308 | 14173.100 105.433
¢ CM 1 YPG 69.240 8376.635 55.174
SITE 5 1969 YPG 8354.826 | -10036.163 96.949
10012 DMATC 74 8495.509 | -9924.287 105.600 i

*THIS STATION 1S THE COORDINATE SYSTEM ORIGIN

21




COORDINATES FOR YUMA TEST STATION SITES

Table 7 (Cont'd)

REFERENCED TO A LOCAL RECTANGULAR COORDINATE SYSTEM

Station
Name X (meters) Y (meters) 7 (meters)
10010 DMATC 74 2402.124 699.134 40.216
CAMERA SITE 4 951.000 -12852.974 9.435
LASER SITE 7 2414.246 698.090 44 121
CT SITE 2 -2623.338 -8283.689 -0.631
CT SITE 5 8350.873 -10028.529 98.648
CT SITE 6 4013.653 -6490.698 49,521
CT SITE 8 3779.180 6772.194 77.395
CT SITE 9 4260.590 12127.438 130.836
CT SITE 10 -981.763 1250.769 -2.996
CT SITE N -2779.380 214.073 -26.068
CT SITE 12 -5977.459 1240.979 -42.582
SITE 11 MON -2776.179 235.020 -31.750
LASER DISC SITE 12 -5884.797 1260.423 -47.782
LASER DISC SITE 9 4556.238 12141.623 132.663
LASER DISC SITE 7 2408.613 695.100 40.430
10011 DMATC 74 -5971.940 1266.483 -44.960
TOP 0701 2468.669 1097.616 35.376
TOP 0702 2383.658 10679.608 102.480
TOP 0703 68.203 8384.032 56.983
TOP 0704 -2885.019 13689.054 83.661
TOP 0705 -5289.115 8906.028 37.427
TOP 0706 77.591 1728.886 7.823
TOP 0707 -3818.451 3146.640 -19.581
TOP 0708 -1901.870 1881.777 -13.818
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COORDINATES FOR YUMA TEST STATION SITES

Table 7 (Cont'd)

REFERENCED TO A LOCAL RECTANGULAR COORDINATE SYSTEM

~Station
Name X (meters) Y {meters) Z (meters)
TOP 0709 -2815.483 -8186.435 -4.869
TOP 0710 -2153.978 -16608. 507 14,341
TOP 0711 2342.735 -21.902 43.537
PEF 0712 3770.321 1038.620 147.562
PEF T3 2097.116 1957.989 40.100
PEF SOCL -409.228 -59.881 -1.979
PEF NOCL -999.644 7167.909 35.318
TOP 1201 -6808.777 493.273 -44.330
TOP 1202 -6797:764 1311.786 -31.924
TOP 1203 -6623.485 1800.179 -32.190
TOP 1204 -6244.936 2126.738 -26.403
TOP 1205 -5986. 348 2519.987 -27.327
TOP 1206 -5578.394 2619.102 -24.033
TOP 1207 -5112.307 2083.473 -35.657
TOP 1208 -4565.076 1506.828 -37.862
TOP 1209 -4874.110 931.742 -43.573
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relative horizontal and vertical positions with accuracies that are
representative of the state-of-the-art in geodetic positioning.
This relative posi;ioning accuracy is maintained under trans-
formations to other coordinate systems such as WGS 72 or the Yuma
local rectangular coordinate system. The additional GEOCEIVER
survey provided a means by which the local survey can be accurately
related to WGS 72. The accepted accuracy for GEOCEIVER derived
surveys [1] is 1.5 m in each coordinate at 90% confidence which

is equivalent to a standard error of 0.8 m. This accuracy is not
significantly different from the accuracy implied by the standard
deviations from the mean of the limited sample of Table 4, These
accuracy figures indicate that the WGS 72 coordinates for any and/or
all of the Yuma Test Station sites have a standard error of
approximately 1 m in each coordinate. The standard error of WGS 72
positions in the NAD 27 area with respect to the earth's center

of mass is estimated to be 5 m in each component [2].
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REPORT ON THE 1975
PRECISE GEODETIC SURVEY
YUMA PROVING GROUNDS
ARIZONA

PURPOSE AND SCOPE

Defense Mapping Agency Topographic Center (DMATC) was directed by
HQ DMA in November 1974 to perform the necessary geodetic survey at
Yuma Proving Grounds (YPG) to support the upcoming Global Positioning
System (GPS) inverted range tests. DMATC, in November 1974, coordinated
project details with YPG personnel and performed reconnaissance on a
tentative survey network which was accepted when a simulated adjustment
indicated that the stringent accuracies required would be met. Figure 1
shows the horizontal and vertical networks but does not show the laser
and cinetheodolite calibration lines. The scheme for laser and cinetheo-
dolite calibration lines had not been finalized when these results were
obtained. Those lines will be discussed in a supplemental report.

DMATC field parties began the field work on 21 November 1974 and
terminated field operations on 18 February 1975. The following work
was accomplished:

ASTRONOMIC POSITIONS 16 modified first order stations

DISTANCES - 58 precise lengths

DIRECTIONS - 122 first order directions

ASTRONOMIC AZIMUTHS - 21 lines

SITES OCCUPIED - 2 Transcontinental Traverse Stations

25 Primary Network Stations
2 Secondary Stations (CM-1, CM-8)

DIFFERENTIAL LEVELS

SECOND ORDER 149 kilometers (see Table 4)

SPECIFICATIONS

Project specifications require relative errors, (1 sigma), of
lppm + 2cem for the horizontal positioning. The vertical accuracy (el-
lipsoid elevations) requirement for the primary points is also
lppm* + 2cm, (1 sigma). The azimuth and elevation angles of the laser
and cinetheodolite calibration lines are to be within 3 arc seconds.

DESCRIPTION OF FIELD WORK

Astronomic Positions

Modified first order observations (one nights work) were made at

*The ratio of the relative vertical error to the distance between any two
points in the net.
A-|



16 network stations. All equipment was calibrated prior to, and at
intervals during the project to minimize any systematic errurs., Two
other astros (PGT 2 and PGT 3) previously observed by National Geodetic
Survey (NGS) on the Transcontinental Traverse (TT) were accepted as
given,

Precise longitudes were determined by observing the meridian
transits of fundamental catalog (FK 4) stars using a Wild T-4 Universal
Theodolite. Timing was from the digital printout of the Datametrics
Electronic Timing System, which was set to coordinated Universal time (UTc).
The largest standard deviation for any single longitude determination is
0.'18 and the average of all the standard deviations is 0.14. (see Table 1)

Precise latitudes were determined by observing the zenith distances
of fundamental catalog (FK 4) stars at the time of their meridian transits
using a Wild T-4 Universal Theodolite. The largest standard deviation
for any single latitude determination is 0.23 and the average of all stand-
ard deviations is 0.13, (see Table 1)

Horizontal Directions and Astronomic Azimuths

The horizontal survey was accomplished using the NGS specifications
(as amended in this paragraph) for the super-precise TT. Because the
network contains a large amount of redundancy (number of degrees of
freedom) the specifications for directions and azimuths could be relaxed
from two nights of observations to one night and still meet the accuracy
requirement cited under specifications.

Astronomic azimuths were observed concurrently with the observations
for horizontal directions at 21 of the 25 primary stations. Wwild T-3
theodolites were used for the observations after tests had been performed
which indicated that imperfections in the linearity of the vertical
axis (trunnion irregularities) were not excessive. At least one set of
16 positions was made to all traverse stations and on Polaris. Additional
observations were made in cases where acceptable closures appeared to be
marginal., The largest standard deviation for any single azimuth determina-
tion is 0.'62 and the average of all standard deviations is 0.'40, (see Table 1)

Elevations

The spirit leveling (differential levelling), was accomplished to
standard second order specifications, The allowable circuit misclosure is
8.4mm timei\/fl K is the length of the circuit in kilometers, Elevations
were carried from bench marks to primary stations with the same accuracy.
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Geodimeter Measurements

All distances greater than 2 kilometers were measured with laseér
geodimeters (model 4 and 8)., Each line between stations consists of at
least two sets of four measurements each. Each set contains two measure-
ments with the reflectors eccentric forward and two measurements with the
reflectors eccentric rearward. On lines where the elevations of the
end points exceed 300 meters, zenith distances were measured on each end of
the lines before and after each set of geodimeter measurements, The mean
of the before and after zenith distances was used to compute a refractive
index rate correction for each end of the line, At the time of each meas-
urement a frequency count was taken which was used to compute a correction
for the variation of frequencies. Meteorological data at each end of the
line consisted of altimeter readings, wet and dry bulb temperatures, and
the ambient temperature at the heights of 15 and 25 feet above the stations
before and after each measurement. The geodimeters were calibrated before
the project was started. The zero constant for each instrument was deter-
mined before and after the completion of the project. A summary of the
measurements and instrument comparisons are given in table 2., On lines
shorter than 2 kilometers (with one exception) the MA-100 Tellurometer was
used. At least 2 sets of measurements were taken on each line,

COMPUTATION AND ADJUSTMENT

Computation of Geoid Heights

Deflections of the Vertical =mere obtained from preliminary geodetic
positions and the astronomic positions, Geoid heights were computed at each
network station by the method of least squares., The geoid height at station
PGT 2 resulting from the NGS adjustment of the Transcontinental Traverse
was held fixed. The small variation in geoid heights (less than one meter)
precluded a need for an iteration of the geoid adjustment after the net-
work adjustment. The adjusted geoid heights resulted in an average length
correction to reduce from geoid to ellipsoid of 1 part in 284,000,

Horizontal Control Adjustment

The network was adjusted by the method of variation of roordinates.
A series of adjustments were made to obtain optimum weights for the
observations., The first adjustment was made with weights derived from
the following a priori estimates of the standard deviations:

Directions : 0.6
Azimuths : 1.0
Lengths : 6mm + lppm
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The standard deviation of an observation of unit weight (°0) for the
adjustment was 1.21., This value was within the 95% confidence interval
for chi-square (X°)but near the upper limit. A succession of adjustments
were made using directions only, then directions and distances; and
finally directions, distances, and azimuths. Weights were varied after
each adjustment to yield a Op approximating unity. A summary of each
adjustment is given in the table below:

ADJ, NO, | O(DIR) [0 (LENGTH) 10 ( 2.) | 0o | n-u_ | 95% y& INTERVAL |
1mm¢ 6mm+ 1mm+
1 0.'6 1ppm 1.0 1.21 | 108 0.75-1.28
2 0.6 0.98 41 0.62-1,.48
3 0.6 1 1.24 91 0,73-1.31
4 0.6 2 1.09 91 0.73-1.31
S 0.6 2 1.4 1.05 108 0.75-1,28
6 0,6 2 1.0 1,03 118 0.76-1,.28
n-u = degrees of Freedom

The 1lmm part of the direction and azimuth errors represent the uncertainty
in instrument and target placement. The additional degrees of freedom

shown with adjustment 6 results from the addition of several spur lines to
the final adjustment, Relevant statistics from the final adjustment are
given in tables 5 and 8., The Transcontinental Traverse positions of stations
PGT 2 and PGT 3 were held fixed in the adjustment, The positions of the
network are referenced to the North American 1927 Datum ~rigin as trans-
ported through the Transcontinental Traverse., Comparison with NAD 1927
coordinates derived from triangulation are given in table 6.

Adjustment of Elevations

The leveling network was adjusted by the method of least squares using
observation equations, The elevation of a recovered bench mark (1113 + 7208)
in the southeast part of the net was held fixed in the adjustment, The
standard error in an observation of unit weight was 1.4 millimeters. The
maximum standard error in an adjusted elevation was 1.8 millimeters. Details
and a diagram of the leveling net are given in table 4, Comparison of
newly determined elevations with published elevations at recovered stations
are given in table 7.

RESULTS

Figure 2 is a geoid profile of the surveyed area, The ''flatness' of
the geoid in the area (variation of one meter in 1000 square kilometers)
will yield a high interpolation accuracy.

Figures 3 and 4 are contours of the astro-geodetic deflection of the
vertical components,
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Pages A-18 through A-51 contain the station description cards
(DA form 1959) with Geodetic Coordinates, MSL Elevations, UTM grid
coordinates, and YPG grid coordinates.

Pages A-52 through A-54 contain Geocentric Coordinates and
Ellipsoidal Positions.

Pages A-55 through A-TO contain the astronomic position and
azimuth results cards.

Pages A-T1 thrcugh A-96 contain the level line descriptionms.

Pages A-97 through A-99 contain a tabulation of elevations from
the level line adjustment. Note that usable width of field necessi-
tated abbreviation of some station designations.

Station IR 22 R replaces IR 22 as an inverted range station.

ANALYSIS

Specifications were met or exceeded in all cases, Table 8 gives
the circular standard errors of the adjusted horizontal positions
and corresponding values from the simulation. The high correlation
between the simulation and adjustment justifies the specifications
used in the field work. The largest positional error in the ad-
Justed network is 0.02Tm at CM 8 YPG. This is less by a factor of
2.6 than the accuracy required (0.070m) at that station.

The error in Ellipsoid height is given by oy = o§+c§
Where: oy = Error in Geoid height
o, = Error in leveling

h

Since the maximum error in leveling is less than 2mm its contribu-

tion to cH is negligible and Oy oy The maximum value of ON is 0.028

meter at PGT 3. This compares with a required accuracy of 0,055
meter at that point. The following empirical formula yields the rel-
ative accuracy between any two points in the net:

0.189
g e 0.0127(S)

Where: o0 _ 1is the circular standard error in meters
S~ is the distance between points in kilometers.

The results of the survey yields a basic framework for existing
and future YPG control requirements.

ol



TABLE 1

GPS-YPG 1975 PRECISE GEODETIC SURVEY

Standard Deviations of the 1975 IMATC Astronomic Position and Azimuth
Determinations.

Station [} [-28 ca
HILLTOP USCGS 1949 o'l o'11 ov62
BENCH MARK USCGS 1934  0.10 0.12 0.26
MPS 25 DMATC 19Tk 0.15 0.12 0.35
SITE 1 DMATC 1974 0.10 0.12 0.35
SITE 2 DMATC 197k 0.13 0.11 0.51
SITE 3 DMATC 197k 0.1k 0.1k 0.32
SITE 6 DISC YPG 0.12 0.18 0.41
SITE T DISC YPG 0.13 0.18 0.62
SITE 8 DISC YPG 0.12 0.16 0.4k
SITE 9 DISC YPG 0.23 0.1k 0.43
SITE 10 DISC YPG 0.13 0.16 0.L47
SITE 11 DISC YPG 0.10 0,17 0.k9
SITE 12 DISC YPG 0.12 0.10 0.35
IR 22 DMATC 1974 0.13 0,12 0.38
IR 23 DMATC 1974 0.13 0.18 0.25
IR 24 DMATC 197k 0.13 0.13 0.27
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TABLE 3

GPS-YPG 1975 PRECISE GEODETIC SURVEY
Geoidal Separation Adjustment Statistics

Geoidal Separation Sigma
Sitation BN (metecs DN (weters)
PGT 2 -22.40 FIXED
PGT 3 -21,.86 0.028
HILLTOP -22,12 0,021
BENCH MARK -22,63 0,017
MPS 25 -22.60 0,014
SITE 1 -22,.68 0,014
SITE 2 -22,68 0,015
SITE 3 -22.48 0.019
SITE 6 -22,48 0,021
SITE 7 -22.44 0.021
SITE 3 -22,32 0.019
SITE 9 -22,22 0.018
SITE 10 -22,56 0.024
SITE 11 -22,63 0.913
SITE 12 -22,68 0,026
IR 22 -22.82 0,022
IR 23 =22,25 0,016
IR 24 -22.49 0.020

No. of Equations = 46
Max. Residual = =-0,071 meters
Avg. Residual 0,019 meters

T = 0,031 meters
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Second

No.
No.
No,
No,
No.
No.

Maximum Correction to an Elevaition
Avera e Correction to an Elevation

Op

GP.s-YPG 1975 PRECISE

of Fixed Marks

TABLE

of Monumented Bench Marks
of Temporary Beunch Marks

of Observations
of Kilometers
of Circuits

Loop Closure
Length of Loop
Allowable Error

Loop Closure
Length of Loop
Allowable Error

Loop Closure
Length of Loop
Allowable Error

4,75mm
55,81km
62, 75mm

-24,21mm
70.68km
70,62mm

7.45mm
19,55km
37.14mm
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GEODETIC SURVEY

Order Differentinl Levels Adjustment Statistics

2
100
17
156
118,92
3 (Closures given below)
22, 5mm
11. 4mm
1. tmm

<

COUNTY WELL 2

X

111347208



TABLE S
GPS-YPG 1975 PRECISE GEODETIC SURVEY

Statistics on Computations

Number of Fixed Stations
Number of Adjustable Stations
Number of Observations

Directions

" "

Measured Lengths

" " Observed Azimuths

Total Number of Triangles

Maximum Triangle Closure

Average Triangle Closure

Maximum Correction to Direction
" " " Length

" " " Azimuth

Standard Error in an Observation
of Unit Weight (0p)

A-10

27
201

122

58

21

4

2,95
1,02
2.07

1.4 ppm

2706

1,03




TABLE 6

GPS-YPG 1975 PRECISE GEODETIC SURVEY

Comparison at Common Horjzontal Control Stations of Previously Established
1927 NAD Coordinates with the Values Resulting from this Survey,

Station Ap(Qld-New) ’SX(Old-New)_
HILLTOP USC&GS 1949 +0,0875 -0.'2645
BENCH MARK USC&GS 1934 +0.0957 -0.2636
CM 1 YFG +0,0911 -0,2609
CM 8 YPG +0,0894 -0.2635
SITE 11 MONUMENT +0,0934 -0.2617
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TABLE 7

GPS-YPG 1975 PRECISE GEODETIC SURVEY

Previously Published Elevations Compared with this Survey's Results
at Common Points

0ld New 0ld-New
Station (CT] (D (xil1ineters)
USE 1144+45.07 97.9789 97.9635 +15.4
USE 1160+00,0 102, 5855 102.5751 +10.4
USE 1175+00,0 103, 4:185 103, 4403 + 8,2
USE 1190400 106,9967 107.1788 -182.1
TR-28 USGS '34 267.3921 267, 4097 - 17.5
TR-27 USGS '34 281.4998 281,5099 - 10,1
TBM 1018 USGS '3 310.2718 310,2559 + 15,9
TR-25 USGS '34 298,8795 298, 8710 + 8,5
TR-40 USGS '34 257.1380 257.1210 + 17,0
20-M USGS '25 173.7683 173.7757 - 7.4
24-M USGS '25 129. 4015 129, 3807 + 20.8
23-M USGS '25 125,5843 125, 6137 - 29,4
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TABLE 8
GPS-YPG 1975 PRECISE GEODETIC SURVEY
Comparison of Simulated and Final Adjusted Circular Standard Errors
Simulated Final
Station Arc Path (Km, )* CSE** ! CSE PM
PGT 2 AMS 60 17.46
PGT 3 AMS 60 TIXED 17.46
HILLTOP USC&GS 49 32,94 . 020 0.6 .025 0.8
- MPS 25 DMATC 74 25,39 010 0.4
BENCH MARK C&GS 34 31.91 .018 0.6 .022 Q.7
SITE 1 DMATC 74 29,88 .013 0.4 .015 0.5
o SITE 2 DMATC 74 28,57 .010 0.4 012 0.4
SITE 3 DMATC 74 20,67 .006 0.3 .007 0.3
) SITE 6 DISC YPG 23,63 .009 0.4 .010 0.4
L] SITE 7 DISC YPG 36,21 .015 0.4 017 0,5
SITE 8 DISC YPG 42,45 .019 0.4 022 0,5
SITE 9 DISC YPG 47,79 .022 0.5 .025 0,5
i SITE 10 DISC YPG 32.83 .015 0.5 017 0.5
) SITE 11 DISC YPG 34,89 .015 0.4 .017 0.5
SITE 12 DISC YPG 35,68 .016 0.5 .018 0.5
IR 21 DMATC 74 38.45 017 0.4
IR 22 DMATC 74 43,79 .024 0.5
IR 22R TC 75 43,55 .024 0.6
IR 23 DMATC 74 48,66 .024 0.5
' IR 24 DMATC 74 24,31 .011 0.5
. IRCC DMATC 74 34,42 017 0.5
CM 8 YPG 50, 48 .024 0.5 .027 0.5
] CM 1 YFG 46,52 .024 0.5 .025 0.5
{ SITE 5 1969 YPG 17.50 .,001 0.1
10012 DMATC 74 17.61 .001 0.1
{ 10010 DMATC 74 36,21 .017 0.5
. CAMERA SITE 4 25,77 .010 0.4 011 0.4
SITE 11 MON 34,89 .017 0.5
10011 DMATC 74 35,68 .018 0.5

* arc path distance from the center of gravity of the fixed stations
**meters

A-13




FIGURE 1

GPS-YPG 1975 PRECISE GEODETIC SURVEY
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FIGURE 3

GPS-YPG i975 PRECISE GEODETIC SURVEY
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FIGURE 4

GPS-YPG 1975 PRECISE GEODETIC SURVEY
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CARD 1 OF 2

FESURTYRY TVPE OF MARK
UNITED STATES DISC _ PGT NO. 2 AMS 1960
LOCALITY STAMPING ON WARKDPGT NO. 2|AGENCY (CAST IN MARKS) ECEVATION pery
YUMA COUNTY, ARIZONA |ARMY MAP SERVICE 1960 | CORPS OF ENGINEERS 265,197 L)
LATITUDE LONGITUDE DATUM DATUM
N 32° 55' 37V9442 W 114° 18' 238977 1927 NAD* 1929 MSL
(NONTHING NEASIING) 8y | (EAST INGHNORTHING) W5 |GRID AND ZONE ESTABLISHED BY (AGENCY)
3 646 245.384 ™ |751 852.783 ) | UTM 11 DMATC
(NORTHING | (EASTHNG] W37 | (EASTING) (NORATHING) 84| GRID AND ZONE DATE OROER
38 002.874 w132 677,700 (M) | YPG#**
voosvain  UTM (ZONE 11) GRID AZIMUTH, ADD 178° 32  06.6870 THE GEODETIC AZIMUTH
YO OBTAIN GRID AZ. (ADD)(SUS.) d o " YO THE GEODETIC AZIMUTH
on-omsenmon| FROM SOUTH
osJECT Az'(::L:!TIC)M BACK AZIMUTH m‘ﬁ:‘."‘sf"""‘f"" m::é::'"“l':_i‘“'
HILLTOP USC&GS 1949] 182° 03’ 46758 02 04’ 01744 19649.465
PGT NO. 2 RM 1 05 17 36. 19.815
SITE 5 1969 YPG 05 56 11.57 | 185 56 11.48 44.896
10012 243 45 24,27 63 45 27.12 151,787
PGT NO. 2 RM 2 249 47 05. 9.918

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is about 0.5 mile
east of U.S. Highway 95 and about 6.8 miles northeast of post headquarters. Permis-~
sion to visit the station must be obtained through Headquarters, Yuma Proving Ground.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground go north on U.S. Highway 95 for 3.1 miles

to the junction with a road to the right leading into the Kofa Range Area; turn

right and go east for 0.8 mile to a guard post, continue for 0.15 mile to a crossroad;
turn left and go northerly for 4.5 miles to a gravel road left at a curve in the road
just northeast of a low saddle; turn left onto the gravel road and go northerly,
upgrade for 0.3 mile to a saddle and a crossroad; turn left and go southwest up a
steep grade for 0.1 mile to a parking area, an astro dome, and the end of truck
travel; from here walk north, up a path to the highest point of the hill and the
station.

Station Mark: A Corps of Engineers, U.S. Army disc
stamped: "PGT NO. 2 ARMY MAP SERVICE 1960" cemented
in a drill hole in a boulder. A concrete pad,

3 feet x 3 feet, has been placed around the disc.

Reference Mark No. 1: A Corps of Engineers, U.S.
Army disc stamped: 'PGT NO. 2 RM 1 ARMY MAP SERVICE
1960" cemented in a drill hole in a boulder. It is
located at a horizontal distance of 19.815 meters
(65.01 ft.) south-southeast of the station and

3.4 meters lower in elevation.

SKETCH
—
DA FORM 1 959 REPLACES DA FORMS 1088 DESCRIPTION OR RECOVERY OF HORIZONTAL CONTROL STATION

v ocT s e b s 7, Wiich For use of this ferm, see TM 5-237; the propenent
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I] Card 2 of 2
STATION
UNITED STATES DISC PGT NO. 2 AMS 1960
ﬁ LOCALITY STANPING ON MARK AGENCY (CAST IN MARKS) v ToN T
YUMA COUNTY, ARIZONA (M)
LATITUDE LONGITUDE DATUM OATUM
i) INORTHING)EASTING) (FT) | (EASTING)(NORTHING) (FT) |GRID AND ZONE ESTABLISHED BY {AGENCY)
(™) ™)
- (NORTHING)EASTING) (F7) | (EASTING)NORTHING) (FT)|GRID AND ZONE DATE ORDER
(M) ()
b TO OBTAIN GRID AZIMUTH, ADD i i " 7O TME GEODETIC AZIMUTH
TO OBTAIN GRID AZ. (ADD)SUS.) ¢ " " YO TME GEODETIC AZIMUTH
il AZIMUTH OR DIRECTION
GEOD. DISTANCE GRID DISTANCE
OBJECT (GEODETICHGRID) BACK AZIMUTH
(ME TERS) (FEET) | tMETERS)  (FEET)
= MAGNETIC) : : '
wl
L Reference Mark No. 2: A Corps of Engineers, U.S. Army disc stamped: "PGT NO. 2

RM 2 ARMY MAP SERVICE 1960" cemented in a drill hole in a rock outcrop. It is
. located at a horizontal distance of 9.918 meters (32.54 feet) northeast of the
station and 2.4 meters lower in elevation.

.
e b

e
L 4
.

. N
" ow
aw ’Kgc"
REPLACES DA FOHMS 1930  DE
. DA 1050 AL G S ety oL corrtoL avon

ogency Is U.S.Continentel Army Command.
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CARD 1 OF 2

SYATION
UNITED STATES DISC PGT NO. 3 AMS 1960
LOCALITY STAMPING ON WARKDPGT NO. 3|AGENCY (CAST IN MARKS) ECLVATION —
YUMA COUNTY, ARIZONA | ARMY MAP SERVICE 1960 CORPS OF ENGINEERS I 549.600 ")
LATITUDE LONGITUDE DATUM DATUM
N 33° 14' 21%6720 W 114° 15' 25%5817 1927 NAD* 29
(NORTHING) iE-ASEING 5y | (EASTING IHORTHING] +&3) |ORIO AND ZONE ESTABLISHED BY (AGENCY)
3 680 985.105 ) | 755 580.544 o | UT™M 11 DMATC
INORT HING) ASTING s | (EASTINGHNORTING “&33]GRID AND ZONE DATE ORDER
72 595.596 w37 477.558 o0 | YPG* 7 VA
roostan  UTM (ZONE 11) GRID AZIMUTH, AD0 178" 29 44, 5270 THE GEODETIC AZIMUTH
TO OBTAIN GRID AZ. (ADD)SUS.) i " " YO THE GEODETIC AZIMUTH
TH ohomecHon]  FROM SOUTH

osJECY u'(::oznncbm SACK AZIMUTH (.‘:‘1,22":’"";2:“ m::é::‘s"u:?:n
SITE 2 25° 23 15760 | 205° 17’ 47749 36411.496
PGT NO. 2 07 37 21.98 | 187 35 44,64 34925,400
HILLTOP 14 39 02.77 ]| 194 37 40.13 15483.815
PGT NO. 3 RM 1 23 10 22. 5.291
PGT NO. 3 RM 2 280 19 16. 8.388

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona Wes:t Zone -576 816.5768/3.28C" 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

PGT NO. 3, AMS 1960 is a station on a precise geodimeter traverse and was established
by an Army Map Service field survey party.

The station mark is a U.S. Army Corps of Engineers disk cemented in a drilled hole in
a large rock about 3 feet in diameter and projecting about 1 foot above the ground.
It is stamped "PGT NO. 3 ARMY MAP SERVICE 1960".

Station mark is located on a hill near a radar installation which is also on that hill
The station mark is 154 feet west of the southwest corner of a fence; 20 feet south
of the centerline of a road; 30 miles south of Quartz site and 29 miles north of the

Yuma Test Center.

To reach from the intersection of U.S. Routes 60 and 70 and State Route 95 at Quartz
site, go south on State Route 95 for 29.3 miles

to intersection with a road to the west (this

road 1s between mile posts 74 and 75);

turn right and go west up a winding road for 0.6

mile to a radar installation at top of the hill

and site of the station. The station mark can

also be reached from the intersection of State

Route 95 and the main entrance road toward the

Yuma Test Station by going north-northeast on
Route 95 for 30.8 miles to intersection with
road as mentioned in above description.

Reference Mark No. 1: A U.S. Army Corps of

Engineers disk cemented in a drilled hole in a
rock 5.291 meters south of the station mark and
about 2 feet lower in elevation. It is stamped
"PGT NO. 3 RM NO. 1 ARMY MAP SERVICE 1960".

PGT Ne.d
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DA .12 959 AND 1940 1 FEB ¥, WHICH et *,_0“533.9;“N&R’l’f?hv:mﬁgrnm STATION

egency ls U.S.Continentel Army Commend.

A-20



=

e JE A Sy - Hv ol P ——— e e - e e _ o o

CARD 2 OF 2
FCSURTRY YPEL OF UARR SYAYION
UNITED STATES DISC PGT NO. 3 AMS 1960
B Xt —
LOCALITY STAMPING ON MARK AGENCY (CAST IN MARKS) [ECEVATION ="
YUMA COUNTY, ARIZONA (M)
LATITUDE LONGITUDE DATUM DATUM
(NORTHING)EASTING) (FT) | (EASTINGI(NORTHING) (FT) |GRID AND ZONE ESTABLISHED BY (AGENCY)
™ (™)
INORTHING)EASTING) (rT) | (EASTINGHINORTHING) (#T1|GRID AND ZONE DATE OROER
(™ (™)
TO OBTAIN GRID AZIMUTH, ADD o . " YO THE GEOOETIC AZINUTH
TO OBTAIN GRID AZ. (ADD)(SUS.) 2 " TO TKE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION
GEOD. DISTANCE GRID DISTANCE
"
oBJECT (OEODILMNORIDi BACK AZIMUTH (GELERE et | wergns - EreeT)
° ’ [ 4 ° ] )

Reference Mark No. 2: A U.S. Army Corps of Engineers disk cemented in a drilled hole
in a rock 8.388 meters east of the station mark and about 3 feet lower in elevation.
It is stamped "PGT NO. 3 RM NO. 2 ARMY MAP SERVICE 1960".

Azimuth Mark: A U.S. Army Corps of Engineers disk cemented in a drilled hole in an
outcropping rock about 0.1 mile west-northwest of the station mark. It is stamped
"RADAR 1957". To reach from the station mark go west-northwest for about 0.1 mile
to the highest point of a rounded hill and site of station. Reported not found
(Radar, 1957) in Sep. 1965 by AMS.

SXETCH
FORM o LecasAronus 1930  DESCRIPTION OR RECOVERY OF
DA 1ocT u‘ 959 Ane 'O.l.loéct';t(., SUPEES Fer use of this ferm, no?TMﬂso-znil?f?b':ul;ofo?\:‘TROL STATION

A'Z] agency is U.S.Continentel Army Commend,



FCCURTRY YVOE OF MARK TYATION
UNITED STATES DISC HILLTOP, USC&GS 1949 9724
TOCALITY STALPING ON MARK AGENCY (CAST IN MARKS) n 0 —
YUMA COUNTY, ARIZONA |HILLTOP 1949 USC&GS 341.971 ™)
TATITUDE LONGITUDE DATUM DATUM
N 33° 06' 153769 W 114° 17' 566185 1927 NAD* 1929 MSL
INORTRING) (BASTING) | (EASTING INGRTHHNGS 53 |GRID AND ZONE ESTABLISHED BY (AGENCY)
3 665 901.312 ) 1752 056.785 o |UTM 11 DMATC
INORTHING ) (EASIING x| (EASTING)oRING] &%3|GRID AND TONE DATE ORDER
57 634.921 ) 133 488.937 () | YPGR* 1974 SECOND
vooeran UTM (ZONE 11) GRID AZIMUTH, ADD 178° 31  26.6370 THE GEODETIC A2IMUTH
TO OBTAIN GRID AZ. (ADD}SUD.) s v ™" 7O THE GEODETIC AZIMUTH
AZIMUTH FROM SOUTH GEOD. DISTANCE GRID DIST
ossECT (G!OD(‘I’.I::)M n::x sz'uum YRR ! i muum' “"‘,c!i”
PGT NO. 3 194° 37" 40713 14 39" €2.77 15483,815
PGT NO, 2 02 04 0©l.44 182 03 46.58 19649, 465
HILLTOP RM 2 135 03 26, 11.645
HILLTOP RM 1 239 38 5], 7.910

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 98S.7058/3.2808 33333

The sta.ion is located at the U.S. Army Yuma Proving Ground. It is about 0.5 mile
west of U.S. Highway 95 and 19.0 miles north-northeast of post headquarters.

To re:ch the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground go north on U.S. Highway 95 for 20.4 miles
to a road left; turn left and go west and north for 0.15 mile to a crossroad; turn
left and go west for 0.2 mile to a track road left; turn left and go upgrade to the
top of a small hill and the station site. The station is located at the west end of
a cleareu area.

Station Mark: A USC&GS disc stamped: 'HILLTOP 1949" cemented in a drill hole in a
large flat boulder.

Reference Mark No. 1: A USC&GS disc stamped: "HILLTOP NO. 1 1949" cemented in a
drill hole in a boulder. It is located 7.910 meters
(25.95 feet) north-northeast of the station.

Reference Mark No. 2: A USC&GS disc stamped:
"HILLTOP NO. 2 1949" cemented in a drill hole in
a boulder. It is located 11.645 meters (38.21
feet) north-northwest of the station.

-~
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FSUET[V SYATION
UNITED STATES DISC BENCH MARK USC&GS 19%&121&__
LOCALITY STAMPING ON MARK AGENCY (CAST IN MARKS] L 10N s
COUNTY, ARIZONA | BENCH MARK 1934 —_USC&GS 89,040 ™
LATITUDE LONGITUDE DATUM ODATUN
N 32° 48' 39V5334 W 114° 22' 3576009 1927 NAD* 192+ MSL
(NORTHING ) {EASS4G E3s | (EASTING) (NORTHNG %4 |GRIO AND ZONE ESTABLISHED BY (AGENCY)
3 633 190.666 i | 745 633.507 o | UTM 11 DMATC
(NORTHING ) HEASIIG) 3 | [EASTING HORATHNG) £34|GRID AND ZONE OATE ORDER
25 150,895 o | 26 061.970 M) | YPGH* 1974 SECOND
tooestan  UTM (ZONE 11) GRID AZIMUTH, ADD 178° 34 39,8170 THE GEODETIC AZIMUTH
TO OBTAIN GRID AZ. (ADD)(SUB.) e £ " 7O THE GEODETIC AZIMUTH
TH OR-DIRECTION
osJeCT et e l:f}(‘):.}‘i Asi?m (HGE!T%:.S:MSY‘O:‘;:-H m:;'é:g"";‘é‘: 3
PGT NO. 2 206° 53 51779 26° 56’ 08140 14455.218
BENCH MARK RM 2 05 55 03. 30.430
BENCH MARK RM 1 127 37 12. 20.411
SITE 1 147 38 56.96 | 327 37 33.99 7433.874

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2805 33333

The station is located at the U.S. Army Yuma Proving Ground. It is about 0.5 mile
east of U.S. Highway 95 and about 2.5 miles southeast of post headquarters.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground go east for 0.3 mile to the intersection
with the power line road; turn right and go south for 0.7 mile to the station site.
The station is located about 10 meters east of the power line.

Station Mark: A USC&GS disc stamped: 'BENCH MARK 1934" set in the top of a concrete
monument projecting 0.5 foot above the surface.

Reference Mark No. 1: A USC&GS disc stamped: ''BENCH MARK NO. 1 1934" set in the
top of a concrete monument projecting 0.3 foot

above the surface. It is located about 21 meters

west-northwest of the station.

Reference Mark No. 2: A USC&GS disc stamped:
"BENCH MARK NO. 2 1934" set in the top of a
concrete monument projecting 0.3 foot above the
surface. It is located about 31 meters south
of the station.

N
) SKETCM
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ﬂﬂﬂﬂ?ﬂ?“' A [STATION
UNITED STATES DISC | MPS 25, DMATC 1974
LOCALITY STAMPING ON MARKMPG 55 AGENCY (CAST IN MARKS) LEVATION preey
YUMA COUNTY, ARIZONA 1974 TOPO. CENTER DMA 170.056 (M)
LATITUDE LONGITUDE DATUM DATUM
N 32° 54' 03V6645 W 114° 22" 54%4232 1927 NAD* 1929 MSL
(NORTHING H{EASIINGS % | [EASTINGINORENG) =34 |GRID AND ZONE ESTABLISHED BY (AGENCY)
3 643 163.743 (M) 744 896.105 | UM 11 DMATC
INORTHING | {EAGTING) 7 | (EASTING) (NORTHING =34 |GRID AND ZONE DATE OROER
35 138.292 o | 25 632.063 M) | YPGH* 1974 SECOND
voosraivn  UTM (ZONE 11) GRID AZIMUTH, ADD 178° 34  37.58v0 THE GEODETIC AZIMUTH
TO OBTAIN GRID AZ. (ADDHSUS.) i i " 7O THE GEODETIC AZIMUTH
AZIMUTH
oBJECT (GEODE TIC) GRS} o y S m‘:ﬁ.‘::‘s:"s"".c.‘“ m::é:s?s"«:iin
PGT NO. 2 247° 31 52748 | 67° 34 19748 7605,928
MPS 25 RM 1 14 32 52, 36.246
| MPS 25 RM 2 57 19 35, 30.021
CAMERA SITE 4 96 57 16,98 | 276 57 09,04 382.810 .
SITE 3 226 17 49,70 46 19 11.84 5431.332

R

*Ellipsoidal positicns as carried into area through the Transcontinental Traverse,
*:Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is about 3.0 miles
west of U.S. Highway 95 and about 4.0 miles north of post headquarters.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground go north on U.S. Highway 95 for 2.7 miles

to the junction with Martinez Lake Road to the left; turn left and go west for 2.4

miles to a road fork, north, for 2.1 miles to the turnoff to Cibola Range Control;

tum right continuing northerly for 0.7 mile to a gravel road right (Cibola Range

Control is on the west side of the road); turn right and go east for 0.8 mile to a

road fork; take the right fork and go east for 0.9 mile to the end of the road

and the station site at the north side of a cleared area.

Station Mark: A Defense Mapping Agency disc stamped: "MPS 25 1974 TOPO CENTER" set
in the top of a round concrete post, 12 inches
in diameter and projecting 0.4 foot above ground.

Reference Mark No. 1: A Defense Mapping Agency
disc stamped: '"MPS 25 RM NO 1 1974 TOPO CENTER",
set in a concrete block, 2 feet square and flush
with the ground. It is located 36.246 meters
(118.92 feet) south of the station.

Reference Mark No. 2: A YPG Geodetic Control disc

stamped: "MPS 25 1971" set in a concrete post,

5 inches square and flush with the ground. 1It is r
located 30.021 meters (98.49 feet) southwest of

the station. N

J SKETCH
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[CSURTRY FVFE OF MARK
SITE 1.
LOCALITY Is)}u\sucrmo ON MARK AGENCY (CAST IN MARKS) FECEVATION grsing
| YUMA COUNTY, ARIZONA [SITE 1 1974 TOPO CENTER | DMA ' 183.798 (M)
LATITUDE LONGITUDE DATUM DATUM
N 32° 52' 0393716 W 114° 25' 0876052 1927 NAD* 1929 MSL
(NORTHING) H-ASTNE) 3y | (EASTINGIHNORTIING) %% |GRID AND ZONE ESTABLISHED BY (AGENCY)
3 639 372.011 M 174]1 499.489 M | UTM 11 DMATC
INORTHING) (GASIINGS 5y | (EASTINGHNORSHINGH £3;|ONID AND ZONE DATE OROER
4 w22 121,485 M | YPG*% 1974 SECOND
T008TAIN  UTM (ZONE 11) oriID AZIMUTH, ADD 178 35  55.127T0 THE GECDETIC AZ'MUTH
TO OBTAIN GRID AZ. (ADD)(SUB.) ¢ " " TO THE GEODETIC AZIMUTH
OR-EIRECTION FR
omecr | icesoeciamen | osnanrn | et ke, | werinn e
PGT NO., 2 237° 49 22298 57° 53 02779 12422.792
L SITE 2 176 47 37.96 | 356 47 28.22 8333.306
MPS 25 223 15 21.04 43 16 33.89 5088.926
BENCH MARK 327 37 33.99 | 147 38 56.96 7433.874

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
*%Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is about 3.5 miles
west of U.S. Highway 95 and about 2 miles northwest of post headquarters.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground, go west on Laguna Road for 1.45 miles

to a side road right (Crotillo Road); turn right and go north for 1.15 miles to

a fork; take the left fork, north and west, for 1.15 miles to a "Y" intersection;
turn left and go 0.3 mile to a gravel road right; turm right and go northerly for

1.2 miles upgrade to a switchback to the left; turn left and continue up a steep
grade for 0.1 mile to the top of the hill, an old camera astro dome site and the
station. The station is located in the north corner of a concrete pad which projects
1.4 feet above ground.

Station Mark: A Defense Mapping Agency disc
stamped: "SITE 1 1974 TOPOCENTER", and
cemented in a drill hole.

Lm"

M REPLACES CA FORMS 1950 DESCRIPTION OR RECOVERY F HORIZONTA
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FEOAYRY YVPE OF UARK
UNITED STATES DISC SITE 2, DMATC 1974
[COEALITY STAMPING ON MARK GITE 2 |AGENCY (CAST IN MARKS) L OM -
YUMA COUNTY, ARIZONA | 1974 TOPO CENTER DMA 152,732 (]
LATITUDE LONGITUDE DATUM DATUM
N 32° 56' 3314625 W 114° 25' 26V5470 1927 NAD* 1929 MSL
(NORTHINGHIGAMANG?  (£3y | (EASTINGHNORIMING) 53| GRIO AND ZONE ESTABLISHED BY (AGENCY)
3 647 681.006 w | 740 829.665 ) {UTM 11 DMATC
(NORTHING) (EASTING) &33 | (EASTING)NORTHINST +6%| GRID AND ZONE DATE ORDER
39 777.186 w | 21 708.218 W) | YPGX#* 1974 SECOND
Toostam UIM (ZONE 11) GRID AZIMUTH, ABD 178 35 54,6870 THE GEODETIC AZIMUTH
YO OBTAIN GRID AZ. (ADDI(SUS.) ° . " TO THE GEODETIC AZIMUTH
AZIMUTH On-BInee+o  FROM SOUTH e — p
osJECT wsoocn'cmm nocx.uu'uuru 00 Ll Ll
PGT NO. 3 205°_ 17" 47.49 25 23" 15.60 36411.496
SITE 12 DISC 160 35 39,72 | 340 34 29,32 10099,766
SITE 7 DISC 208 49 17.72 28 51 01.35 10248, 367
IR 24 249 17 12.29 69 19 23.79 6712,325
| PGT NO. 2 278 49 17.46 1 98 53 07,25 11112,339

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West: Zone -221 988.7058/3.2808 33333

The station is located at. the U.S. Army Yuma Proving Ground. It is about 6.5 miles
west of U.S. Highway 95 and about 7 miles north of post headquarters.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground go north on U.S. Highway 95 for 2.7 miles
to the junction with Martinez Lake Road to the left; turn left and go west for 2.4
miles to a road fork; take the right fork north, and go for 4.6 miles to a gravel
road left; turn left and go for 0.5 mile to a GLO mark on the left; bear to the
right, upgrade, and go easterly for 0.2 mile to the top of the hill and the site of
an astro dome and the station. The station is located on the southeast corner of the
concrete astro dome pad.

Statfon Mark: A Defense Mapping Agency disc stamped: 'SITE 2 1974 TOPO CENTER",
cemented in a drill hole.

SITE 2 *
£

N

SKETCH
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FECURTRY TYPE OF MARR TTATION
UNITED STATES DISC SITE 3, DMATC 1974
LOCALITY STAMPING ON WARKSTTE 3 AGENCY (CAST IN MARKS) LEVATION -
YUMA COUNTY, ARIZONA 1974 TOPO CENTER DMA 239.709 (™)
CATITUDE LONGITUDE DATUM OATUM
N 32° 56' 05V4555 W 114° 20' 2392815 1927 NAD* 1929 MSL
(NORTHING) ASIING) 53 | (EASTINGIORTRING) (£%1 |GRID AND ZONE ESTABLISHED 8Y (AGENCY)
3 647 014.091 () 748 729.498 ) | UTM 11 DMATC
(NORTHING) ASSING %) | [EASTING) NORIMINGS £33 |GRID AND ZONE DATE ORDER
38 867.204 (M) 29 580.862 (M) | YPG** 1974 SECOND
toostain UTM (ZONE 11) GRID AZIMUTH, A0D 178° 33 10,6170 THE GEODETIC AZIMUTH
TO OBTAIN GRID AZ. (ADD)(SUB.) ¢ " " YO THE GEODETIC AZIMUTH
ATIMUTH GA-BwnssHon]  FROM SOUTH GEOD. DISTANCE GRID DISTANCE
osJECT {GEODE TICHGABI BACK AZIMUTH VRN R mnus»' e
SITE 2 96° 16’ 21778} 276° 13 36788 7925.248
MPS 25 46 19 11.84 ¢ 226 17 49.70 5431.332
SITE 6 DISC 154 53 14.91] 334 52 48.86 2931.164
PGT NO. 2 285 16 25.73 | 105 17 30.63 3215.294

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is about 1.5 miles
west of U.S. ilighway 95 and about 7.5 miles northeast of post headquarters.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Koad) to the proving ground go north on U.S. Highway 95 for 7.4 miles
to the junction with Middle Mtn. Road to the left; turn left and go west and morth
for 1.6 miles to a road left; turn left and go southwest, upgrade, for 0.4 miles

to the top of the hill and the station site on the north side of an old astro dome
concrete pad. The station is located 28.28 feet north of the center (cuptack in
lead) of the concrete astro dome pad.

Station Mark: A Defense Mapping Agency disc stamped: "SITE 3 1974 TOPO CENTER",
set in the top of a 1 foot square concrete post set flush with the ground.

l’_K!TCM
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[CSURTRY YYPE OF UARK T ——

UNITED STATES DISC C o

FCOCALITY STAMPING ON MARK RA AGW % =

YUMA COUNTY, ARIZONA |SITE 4 1974 TOPO CENTER DMA 171.598 (™)

FCATITUDE LONGITUDE DATUM DATUM

N 32° 54' 051689 W 114° 23" 090447 1927 NAD* 1929 MSL

(NORTHING) [EWOTNG) 8y | (EASTINGHNORIHNG) (&%) |GRIO AND ZONE ESTABLISHED BY (AGENCY)

3 643 200.658 oy | 744 514.949 o | UTM 11 DMATC

(NORTHING ) {ERITNG] nw) | EASTING) (NORIHHNG) )| GRIC AND TONE OATE ORDER

35 186.918 w |25 252,363 i) | YPGR* 1974 Second

TooevAaN UTM (ZONE 11) ORID AZIMUTH, ADD 178" 34 45,4770 THE GEODETIC AZIMUTH

7O OBTAIN ____GRID AZ. {ADD)(SUB.) 5 i 7O THE GEODETIC AZIMUTH

AZIMUTH OR-BinE6*ion|  IROM SOUTH GEOD. DISTANCE GRID DIS :
osseCT (GEODETICHGRID) BACK AZIMUTH W=, Ll mnéasyi "":‘;‘;"
MPS 25 276° 57° 09704 | 96° 57° 16.98 382.810

Easting

Station Mark:

to the station site on the left.
concrete pad which measuresl8 feet by 22 feet.

The station is located at the U.S. Army Yuma Proving Ground.
west of U.S. Highway 95 and about 4.0 miles north of post headquarters.

A Defense Mapping Agency disc stamped:
CENTER" set in a drill hole.

*Ellipsoidal positions as carried into area through the Transcontinental Traverse,
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
= Arizona West Zone -221 988.7058/3.2808 33333

To reach the station from the intersection of U.S. Highwav 95 and the main entrance
road (Laguna Road) to the proving ground go north on U.S. Highway 95 and 2.7 miles
to the junction with Martinez Lake Road to the left; turn left and go west for

2.4 miles to a road fork; take the right fork, north, for 2.1 miles to the turnoff
to Cibola Range Control; turn right continuing northerly for 0.7 mile to a gravel
road right (Cibola Range Control is on the west side of the road); turn right and
go east for 0.8 mile to a road fork; take the right fork and go east for 0.65 mile
The station is located on the north corner of a

!5!1’2“

It is about 3.0 miles

"CAMERA SITE 4 1974 TOPO

FORM

DA 1t 0CTY 0‘1 959

REPLACES DA FORMS 1989
AND 1960, 1 FEB 87, WHICHKH
ARE OBSOLETE,
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UNITED STATES DISC

l LOCALITY STAMPING ON MARK Fﬂ%%}%?‘_‘%—“ﬂ_
YUMA COUNTY, ARIZONA SITE S 1969 PG GEODETIC CONTROL|] 259.326 (M)

LATITUDE LONGITUOE DATUM DATUM

N 32° 55' 36%.4946 W 114° 18' 240764 1927 NAD* 1929 MSL

(NORTAING H{EAIWING | ) | [EAGTING | (NORIMING] &%) |GRID AND ZONE ESTABLISHED BY (AGENCY)

3 646 200.608 | 751 849.281 w [UTM 11 DMATC

(NORTHING ) EASTING) ) | (EASTING] NORTHNG) (n%,|GRID AND TONE DATE ORDER

37 958.246 w | 32 672.820 ) [YPCh* 1974 Second

roostain UTM (ZONE 11) GRIL AZIMUTH, ADD 178 32 06,8470 THE GEODETIC AZIMUTH

TO OBTAIN _ GRID AZ. (ADDNHSUE.) ® " " TO THE GEODETIC AZIMUTH
ossecT B ot e ucxingﬂw -/ O N g

PGT NO. 2 185° 56’ 11748 05 56 11.57 44.896

10012 231 33 10.99 51 33 13.93 179.759

*Ellipsoidal positions as carried inte area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is about 0.5 mile
east of U.S. Highway 95 and about 6.8 miles northeast of post headquarters.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground go north on U.S. Highway 95 for 3.3 miles
tu the junction with Aberdeen Road to the right; turn right and go east for 1.1
miles to a crossroad; turn left and go north on W. 3rd Avenue for 4.6 miles to a
sharp curve and gravel road left; turn left and go west and north, upgrade, for
0.4 mile to a road fork; take the left fork and go southwest for 0.15 mile to an
astro dome and the station site. The station is located on the southeast corner of
the concrete astro dome pad.

Station Mark: A YPG Geodetic Control disc stamped: "SITE 5 1969" cemented in a
drill hole.

———

ASTRO DOML
CONCAETE PAD
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[COURTRY TVFE OF WARK
UNITED STATES DISC
FLocALITY STAMPING ON MARK Aoszﬁgz «:6.37.3‘;.5’.’&' DM% =S
YUMA COUNTY, ARIZONA | SITE 6 DISC YPG GEODETIC CONTROL| 201.434 o0
LATITUDE LONGITUDE ODATUM DATUM
N 32° 57' 3176094 W 114° 21" 11%1787 1927 NAD* 1929 MSL
INORTHING ) (EWEWNS) 3 | [EASTING) (NORTHNG) &) |GRID AND ZONE ESTABLISHED BY (AGENCY)
3 649 636.859 () 747 418.401 w | UTM 11 DMATC
(NORTHING ) (EASTING] %) | [EASTING) INORTHING) t#%)|GRID AND ZONE OATE ORDER
41 528.150 o 28 351.797 o | YPG** 1974 Second
vooeTan  UTM (ZONE 11) GRID AZIMUTH, ADD 178 33 33.357T0 THE GEODETIC AZIMUTH
TO OBTAIN GRID AZ. (ADD)SUB.) ¢ " " TO THE GEODETIC AZIMUTH
Mlesoincuene | eackatwn | atenmstaice [ oo outaice
MPS 25 22° 43 427031 202° 42" 45291 6944,762
SITE 2 74 54 25,13 | 254 52 06,23 6870.602
SITE 12 DISC 127 47 05,08 | 307 43 35.60 12631.447
SITE 6 MON. YPG 135 47 22, 21.805
IR 24 148 40 20.63 ] 328 40 13.22 679.983
| SITE 3 1334 52 48.86) 154 53 14.91 2931.164 _

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is about 3.5 miles
west of U.S. Highway 95 and about 8.5 miles northeast of post headquarters.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground, go north on U.S. Highway 95 for 7.4 miles
to the junction with Middle Mtn. Road to the left; turn left and go west and north
for 3.75 miles to a road right; turn right and go east for 0.3 mile, upslope, to

an astro dome and the station site. The station i1s located in the southwest corner
of the concrete astro dome pad.

Station Mark: A YPG Geodetic Control disc stamped: "SITE 6 DISC", cemented in a
drill hole.
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CSURYRY TVPE OF MARK SYATION

UNITED STATES DISC SITE 7 DISC YPG, D!q;% ;374

LOCALITY STAMPING ON MARK AGENCY (CAST IN MARKS) CEVATION o
FXHMA_QQHHIZ‘_ARIZONA SITE 7 DISC YPG GEODETIC CONTROLJ 185.197 (M)
LATITUDE LONGITUDE OATUM DATUM

N 33° 01' 248889 W 114° 22' 161801 1927 NAD* 1929 MSL

(NORTHING [EAOWNG] (53] | (EASTING] (NORTHING) %) |GRID AND ZONE ESTABLISHED BY AGENCY)
3 656 781.132 ™ | 745 550,461 o JUTM 11 DMATC

INORT HING) HEAONG) %) | (EASTING)(NORFHING) \#v7|GRID AND ZONE DATE ORDER

48 724.020 M | 26 706.084 M) [YPG** 1974 SECOND
To O8TAIN _ UTM (ZONE 11) GRID AZIMUTH, ADD 178° 33 59,7070 THE GEODETIC AZ'MUTH
TO OBTAIN GRID AZ. (ADD)(SUB.)  ° i " YO THE GEODETIC AZIMUTH

AZINUTH ON-DINGSHON
osJect (GEODE T 1C)(@M+®) fngjl%?r‘g e A m:,:'é‘.’.;""";ii”

SITE 9 DISC 189° 39 37°08) 09° 40’ 18902 11 590.007
IRCC 7323 04.09] 25322 15.35 2 422.891

SITE 8 DISC 193 25 50.61)] 13 26 21.18 6 259.648

10010 265 56 40.77 ] 85 56 42.46 80.721

SITE 7 LASER DISC 268 54 21.92 88 54 23.75 87.006

*Ellipsoidal positions as carried into area through the Transcontinental Traverse,
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is about 5.2 miles
west of U.S. Highway 95 and about 12.5 miles north of post headquarters.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground, go north on Highway 95 for 7.4 miles to
the junction with Middle Mtn. Road to the left; turn left and go west and north on

: i Middle Mtn. Road for 8.3 miles to an astro dome site on the left; turn left on
== access road and go west for 0.1 mile to the astro dome site and station. The
station is located near the northwest corner of a 16~-foot x 26-foot concrete pad
i1 that projects 0.3 foot above ground. It is 1.0 foot east of the west edge of pad and
id 1.1 feet south of the north edge of pad. The pad is the center one of three concrete
pads.
Station Mark: A YPG Geodetic Control disc stamped: '"SITE 7 DISC" and cemented in
i a drill hole.
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FECUNTRY FYPE OF BARK STATION
UNITED STATES DISC SITE 8 DISC YPG, DMATC 1974
LOCALITY STAMPING ON MARK AGENCY (CAST IN MARKS) 10N e
YUMA COUNTY, ARIZONA SITE 8 DISC YPG GEODETIC CONTROI} 229.158 (M)
LATITUDE LONGITUDE DATUM OATUM
N 33° 04' 425234 W 114° 21' 20V1237 1927 NAD* 1929 MSL
(NORTHING ) {GASEING | 3] | IEASTING) NORIenNG) &% |[GRID AND ZONE ESTABLISHED BY (AGENCY)
3 662 906.204 (M) 746 851.968 «» | UTM 11 DMATC
(NORTHING ) tEASTHNG) *3) | ([EASTING)INORTHNG] +&%)|GRID AND ZONE OATE ORDER
54 803.612 o | 28 195.945 ) | YPG** 1974 SECOND
roostain  UTM (ZONE 11) GRID AZIMUTH, ADD 178° 33 21.5410 THE GEODETIC AZIMUTH
TO OBTAIN GRID AZ. (ADD)(SUS.) ¢ i TO THE GEODETIC AZIMUTH
SXTHOTmOR BINELHION GEOD. DISTANCE GRID DISTANCE
oeEey ‘°'§32:f¥;;'°' PAGK AFIMUTYH (METERS)  (FEET) | (METERS)  (FEET)
SITE 12 DISC 60° 24" 55192 1240° 21° 30798{ 11 212,515
| IR 22 76 58 20,5511 256 52 07,62 18 207,004
cM 1 113 18 18.16] 293 17 00.19 4 033,191
IR 23 179 52 16.33] 359 52 16.11 4 621,545
SITE 9 DISC 185 15 50.94 05 16 01.30 5 359.737

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It js about 3.5 miles
west of U.S. Highway 95 and about 16.5 miles north of post headquarters.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground, go north on highway 95 for 7.4 miles to
the junction with Middle Mtn. Road to the left; turn left and go west and north on
Middle Mtn. Road for 12.3 miles to a road to the right; turn right and go east,
upgrade, for 0.15 mile to the top of small hill and the site of an astro dome and
the station. The station is located near the west corner of a 10-foot x 12-foot
concrete pad that projects 0.3 foot above ground. It is 0.9 foot south of the nor:ih
edge of pad and 1.1 feet east of the west edge of the pad.

Station Mark: A YPG Geodetic Control disc stamped: "SITE 8 DISC" and cemented in a
drill hole.
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[CSUNTRY YYPE OF WARK SYATION
UNITED STATES DISC SITE 9 Dmu&_%
LOCALITY STANPING ON MARK AGENCY (CAST IN MARKS) CEVATI e
YUMA COUNTY, ARIZONA | SITE 9 DISC YPG GEODETIC CONTROL} 290.986 )
[CATITUDE LONGITUDE DATUM DATUM ]
N 33° 07' 357707 W 114° 21' 0191541 1927 NAD* 1929 MSL
INORTHINGHEASTING) 5% | [EASTING (NGRF+NG] %) [GRID AND ZONE ESTADLISHED BY (AGENCY)
3 668 255.923 o | 747 209.097 ) |UTM 11 DMATC
INORTHINGHEASHING) %) | (EASTINGIINORTHING]) +=%)|GRID AND ZONE DATE OROER
60 137.669 o | 28 718.473 (M) |YPG** 1974 SECOND
TooeTANn  UTM (ZONE 11) GRID AZIMUTH, ADD 178° 33  04.4670 THE GEODETIC AZIMUTH
TO OBYAIN GRID AZ. (ADD)(SUBD.) ® ; " TO THE GEODETIC AZIMUTH
AZIMUTH OA-Binse¥+oN|  FROM SOUTH GEOD. DISTANCE GRID DISTANC
osJeCT (GEOOETICHEMD) BACK AZIMUTH Lot o B s U i ot
IR 22 62° 37° 23792 | 242 ° 31° 0N0%40 20 529.902
SITE 7 DISC 09 40 18.02 [189 39 37.08 11 590.007
IR 23 35 03 35.98 215 03 25.39 874.195
SITE 12 DISC 43 17 34.68 | 223 13 59.26 14 937.414
CM 8 139 51 00.04 |319 50 23,50 2 686.923

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is about 4 miles
west of U.S. Highway 95 and about 20 miles north of post headquarters.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground, go north on Highway 95 for 7.4 miles to
the junction with Middle Mtn. Road to the left; turn left and go west and north

on Middle Mtn. Road for 16.7 miles to an astro dome and site of station. The mark
is located near the west corner of a 10-foot x 12-foot concrete pad that projects
0.3 feot above ground. It is 1.0 foot south of the north edge of pad, 0.9 foot
east of the west edge of pad and 13.8 feet southeast of the northeast corner of

the concrete pad for the astro dome.

Station Mark: "SITE 9 DISC" and cemented in
a drill hole.

A YPG Geodetic Control disc stamped:

I{K!TCN
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[ESURYRY
UNITED STATES DISC SITE 10 G
[cocativy STAWPING ON MARK ' AGENCY (CAST IN MARKS) L g
YUMA COUNTY, ARIZONA |SITE 10 DISC YPG GEODETIC CONTROL} 144.614 ™)
LATITUDE LONGITUDE DATUM DATUM
N 33° 01' 4279280 W 114° 24' 2376468 1927 NAD* 1929 MSL
(NORTHING (EAS¥HNE "% | (EASTINGI HORTHING) #7) |GRIO AND ZONE ESTABLISHED BY (AGENCY)
3 657 254.632 w |742 228,532 w |UTM 11 DMATC
(NORTHING | HEASHNG) %) | [EASTING (NORFHNG) )| GRID AND ZONE DATE ORDER
49 299.812 wy |23 401.563 ) | YPG ** 1974 SECOND
TOOBTAN 1M (ZONE 11) GRID AZIMUTH, ADD 178 35 (08,6770 THE GEODETIC AZIMUTH
TO OBTAIN - GRID AZ. (ADD)SUS.) ° - " YO THE GEODETIC AZIMUTH
TH OR-BINGGHON
onscT N GeoorTICHOn®) |  GACH ATMUTA | SEOD.DWTANCE | | GRID DISTANCE
HOAQNRME)
SITE 2 09° 43° 32740] 189° 42° 58%16 9 672.196
SITE 11 DISC 60 05 38.51.] 240 05 00.86 2 068.401
IR 21 82 42 36.12] 262 41 49.34 2 245.311
SITE 12 DISC 89 55 25.88] 269 53 41.11 4 988.041
SITE 7 DISC 279 31 34.81) 99 32 44.28 3 354.386
| IRCC 321 41  16.38) 141 41 37.09 1 591.493

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is about 7 miles
west of U.S. Highway 95 and about 13 miles north of post headquarters.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road), go north on U.S. Highway 95 for 7.4 miles to the junction with
Middle Mtn. Rd. to the left; turn left on a gravel road and go north and west for
7.6 miles to a road left (Cibola Front Road); turn left and go west for 1.4 miles
to a road right (Cheyenne Base Road); turn right and go west for 0.65 mile to an
astro dome and the station site. The station is located in the southwest corner of
the concrete astro dome pad.

Station Mark: A YPG Geodetic Control disc stamped: "SITE 10 DISC", cemented in a
drill hole.

TCH
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FCOURTRY TYATION
UNITED STATES DISC SITE 11 DISC YPG, DMATC 1974
LOCALITY STAMPING ON MARK AGENCY (CAST IN MARKS) T TON =
_XHMA COUNTY, ARIZONA SITE 11 DISC YPG GEODETIC CONTROLy 121.320 (M)
LATITUOE LongITuDE DATUM DATUM
N 33° 01' 094467 W 114° 25' 327295 1927 NAD* 1929 MSL
TNORTHING) (ERITHIG e | (EASTINGIWORTHING) Pv) [GRID AND ZONE ESTABLISHED BY (AGENCY]
3 656 179.097 (M} 740 460.982 ) | UTM 11 DMATC
INORTHING HEWITHIOT ey | [EASTINGNORPIING) +pv)|GRID AND ZONE DATE ORDER
48 279.790 (M) 21 602.209 () | YPG** 1974 SECOND
TO OBTAIN UTM_(ZONE 11) ORID AZIMUTH, ADD_ 178" 35  47.647TO THE GEODETIC AZ'MUTH
TO OBTAIN GRID AZ. (ADD)SUS.) o " " 10 THE GEODETIC AIWUI_N“
osseCT Au«:::::nvc»m Eggy Aggllm .&i‘é’.’.&f’""&i‘m m::é: 8'"‘";‘;‘“’
SITE 7 DISC 264° 39 26752 84° 41’ 13763 5 123.281
SITE 12 DISC 107 46 12.74 | 287 45 05.64 3 355.329
IR 21 149 48 05.24 | 329 47 56.12 863.452
SITE 11 MON. 191 21 05.98 11 21 06.05 17.618
SITE 10 DISC 260 05 00.86 60 05 38.51 2 068.401
IRCC 274 27 49.19 94 28 47.55 2 788.117

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is about 8.5 miles
west of U.S. Highway 95 and about 12.5 miles north of post headquarters.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground go north on U.S. Highway 95 for 7.4 miles
to the junction with Middle Mtn. Rd. to the left; turn left, on a gravel road, and
go north and west for 7.6 miles to a road left (Cibola Front Road); turn left and go
west for 3.1 miles to a gravel road left; turn left and go south for 0.35 mile to

an astro dome and the station site. The station is located in the northwest corner
of the concrete astro dome pad.

Station Mark: A YPG Geodetic Control disc stamped: "SITE 11 DISC", cemented in a
drill hole.
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ﬂ?ﬂﬂl‘ YYPE OF WARR STATION
UNITED STATES DISC SITE 12 DISC_YPG,

FCOCALITY STAMPING ON MARK AGENCY (CAST IN MARKS) LEVATIoN ey
YUMA COUNTY, ARIZONA |SITE 12 DISC YPG GEODETIC CONTROL§ 107.795 (M)
LATITUDE LONGITUDE DATUM DATUM
N 33° 01' 426717 W 114° 27' 3598534 1927 NAD* 1929 MSL
(NORTHING EAETNO) %) | [EASTINGINORTMNG) (&%) |GRID AND IONE ESTABLISHED BY (AGENCY)
3 657 124.857 | 737 240.640 ) | UTM 11 DMATC
(NORTHING ) (IASFINS) % | (EASTING)NORTING] &%) |GRID AND ZONE DATE ORDER
49 324.339 o |18 413.665 () | YPG** 974 SECOND
TOOBTAIN  UTM (ZONE 11) GRID AZIMUTH, ADD 178 36  53.6(JO THE GEODETIC AZIMUTH
TO OBTAIN GRID AZ. (ADDISUS.) ’ ” " YO THE GEODETIC AZIMUTH

AZINUTH on-oinssxion]  FROM SOUTH GEOD. DISTANCE GRID DISTANCE
osJeCT (GEODETICHGADS SACK AZIMUTH ;
proveiyiive ) (METERS) SB&H | (METERS)  (FEET)
PGT NO. 2 308° 03 10702 | 128° 08° 10:46 18211.361
IR 22 100 06 10.91]| 280 w3 23,06 8114.905
IR 22 R 103 24 22,93 283 21 42.14 7867.183
10011 186 26 14.69 06 26 14.74 23.924
IR 21 275 43 35,57 95 44 33,56 2774.864
SITE 2 340 34 29.32] 160 35 39.72 10099, 766

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is about 10.5 miles
west of U.S. Highway 95 and about 13.5 miles north of post headquarters.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground go north on Highway 95 for 2.7 miles to
the junction with Martinez Lake Road to the left; turn left and go west for 2.4
miles to a road fork; take the right fork and go north for 5.9 miles to a gravel
road right (Cibola West Access Road); turn right and go northeast for 0.75 mile

to the junction with Water Tank Road; bear left and continue north for 4.7 miles

to a crossroad (Cibola Front Road); turn left and go west for 1.35 miles to an
astro dome and the station site. The station is located on the northeast corner

of the concrete astro dome pad.

Station Mark: A YPG Geodetic Control disc stamped
"SITE 12 DISC", cemented in a drill hole.
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FESURTRY
UNITED STATES DISC 10010, DMATC 1974
[LOCALITY STAMPING ON MARK AGENCY (CAST IN MARKS) ECEVATION. )
YUMA COUNTY, ARIZONA 10010 TOPO CENTER 1974 DMA 189.652 (™)
CATITUDE LONGITUDE DATUM OATUM
N 33° 01' 25%0742 W 114° 22' 13%70776 1927 NAD* 1929 MSL
TNORTHING | {EASTING) %) |[EASTING I (NORTHING) +*%) |GRID AND ZONE ESTABLISHED BY (AGENCY)
3 656 788.855 w | 745 630.839 w| UTM 11 DMATC
(NORTHING [{EASIING) %) | (EASTINGIINGRT+NG) (#%)|ORID AND ZONE OATE OROER
48 729.252 ™) 26 786.633 o | YPG** 1975 SECOND
voostani UTM (ZONE 11) GRID AZIMUTH, ADD 178° 33 58.0970 THE GEODETIC AZ!MUTH
TO OBTAIN GRID AZ. (ADD)SUS.) * " " TO THE GECDETIC AZIMUTH
osJECT “'I::L.:anuc)m ﬂ{cx AZIMUTH m‘:ﬁ%%s?m‘;c;:u- m::é?.;:""‘;i‘e“
SITE 7 DISC 85 56 42046 | 265 56 40.77 80.721

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is about 5.2 miles
west of U.S. Highway 95 and about 12.5 miles north of post headquarters.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground go north on U.S. Highway 95 for 7.4 miles

to the junction with Middle Mtn. Road to the left; turn left and go west and north

for 8.35 miles to the station site on the right side of the road atop a small hill.
The station is located 5.58 feet north of the north edge of a concrete pad and 6.56
feet northeast of the northwest corner of the same concrete pad.

Station Mark: A Defense Mapping Agency disc stamped: ''10010 TOPO CENTER 1974", set
in the top of a round concrete post, 12 inches in diameter and projecting 0.1 foot
above the surface. There is a sub-surface mark set in concrete 3 feet below the
surface. It is a Defense Mapping Agency disc stamped the same as the surface mark.
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UNITED STATES DISC 10011, DMATC 1974
LOCALITY STAMPING ON MARK TUULL [AGENCY (CAST IN MARKS) [ECEVATION -
YUMA COUNTY, ARIZONA | 1974 TOPO CENTER DMA 107.040 (™)
LATITUDE LONGITUDE DATUM DATUM
N 33° 01' 4374434 W 114° 27' 357500 1927 NAD* 1927 MSL
(NORTHING e (&%) | IEASTINGINORTHING) =¥ |GRID AND ZONE ESTABLISHED BY (AGENCY)
3 657 148.695 o | 737 242.747 o) UTM 11 DMATC
(NORTHING (E# 81 (5 | (EASTING) (NORTHNG) (#¥)]|GRID AND ZONE DATE GROER
49 348.094 oo |18 416.508 o | YPGH* 1975 SECOND
TO OBTAIN  [JTM (ZONE 11) GRID AZIMUTH, ADD 178 36 53 _.5]7O THE GEODETIC AZIMUTH
TO OBTAIN GRID AZ. (ADD)HSUS.) s . " YO THE GEODETIC AZIMUTH
ones N etoocrinema | aackazmors | geoo oistance T omooistance
SITE 12 DISC 06° 26' 14774 | 186° 26° 14.69 23.924

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is about 10.5 miles
west of U.S. Highway 95 and about 13.5 miles north of post headquarters.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground go north on Highway 95 for 2.7 miles to the
junction with Martinez Lake Road to the left; turn left and go west for 2.& miles
to a road fork; take the right fork and go north for 5.9 miles to a gravel road
right (Cibola West Access Road); turn right and go northeast for 0.75 mile to the
junction with Water Tank Road; bear left and continue north for 4.7 miles to a
crossroad (Cibola Front Road); turn left and go west for 1.35 miles to the SITE 12
astro dome and the station site. The station is located on the north side of a
cleared area, 77.2 feet north of the northeast corner of the concrete astro dome
pad, 78.56 feet north of SITE 12 DISC and 51.0 feet east-northeast of the east
corner of a 10-foot x 12-foot concrete pad.

Station Mark: A Defense llapping Agency disc
stamped: '10010 1974 TOPO CENTER" set in the top

1 of a round concrete post, 12 inches in diameter

and projecting 0.3 foot above the surface of the
ground. There is a sub-surface mark set in a
drill hole in a rock buried in concrete 3 feet
below the surface. It is stamped the same as
the surface mark.
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"CSURTRY TYXYISR
UNITED STATES DISC 1Qﬂ]2! DMATC 1974
COCALITY STAMPING ON MARK 10012 |AGENCY (CAST IN MARKS)  JELEVATION =
YUMA COUNTY, ARIZONA | 1974 TOPO CENTER DMA 267,989 M)
TATITUDE LONGITUDE 64 TuM DATUM
N 32° 55' 401229 W 114° 18' 1876576 1927 NAD* 1929 MSL
INORTHING SV NG] 1) | (EASTINGIIHORTHING) A% |GRID AND ZONE ESTABLISHED BY (AGENCY)
3 646 315.987 | 751 987,215 | UTM 11 DMATC
(NORTHING | EASTNG) @8 | [EASTING) (NORTING] %) |GRID AND ZONE DATE ORDER
38 069.27C o |32 814.188 M) | YPG**
7O OBTAIN  UTM (ZONE 11) GRID AZIMUTH, ADD 178" 32 (03,740 THE GEODETIC AZIMUTH
7O OBTAIN GRID AZ. (ADD){SUS.) S i " TO THE GEODETIC AZIMUTH
AZINUTH
ossecT (GEODE TIC)IOMBI BACK AZIMUTH vt R gyl Ll o
SITE 5 1969 YPG 51° 33" 13793 231° 33’ 10799 179.759
PGT NO, 2 63 45 27.12] 243 45 24.27 151,787

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is about 0.5 mile
east of U.S. Highway 95 and about 6.8 miles northeast of post headquarters.

To reach the station froin the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground go north on U.S. Highway 95 for 3.3 miles
to the junction with Aberdeen Road to the right; turn right and go east for 1.1
miles to a crossroad; turn left and go north on W. 3rd Avenue for 4.6 miles to

a sharp curve and gravel road left; turn left and go west and north, upgrade, for
0.4 mile to a road fork; take the right fork and go northeast for 0.1 mile to the
top of the hill and a building. The station is located on top of the building,
13.3 feet southwest of the northeast corner of the building and 8.95 feet northwest
of the southeast corner of the building.

Station Mark: A Defense Mapping Agency disc stamped:
10012 1974 TOPO CENTER'" cemented in a drill hole.
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REPLACES DA FORMS 1989 o!s "r'o“ o. . v!.y '
DA 171950 5z e voiwies  DESCRIFTION OR ALCOVERY OF NOMEGHTAL ConTRoL sTATION
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CARD 1 OF 2
[CCUNTRY A TYATION
UNITED STATES DISC
LOCALITY STAMPING ON MARK  JR 21 |AGENCY (CAST IN MARKS) [ECEVATION preees
YUMA COUNTY, ARIZONA | 1974 TOPO CENTER DMA 118.797 (M)
LATITUDE LONGITUDE DATUM DATUM
N 33° 01' 3376712 W 114° 25' 4974647 1927 NAD* 1929 MSL
(NORTHING /[ GASTNG) 589 | (EASTING | ORIInNG) 7 |GRIC AND ZONE ESTABLISHED BY (AGENCY)
3 656 914.735 w1740 008.378 w0 | UTM 11 DMATC
(NORTHING) HASTING] F%) | (EASTING) NORTHNG] +#%)|GRID AND ZONE DATE OROER
4 8,824 w |21 172.708 (M) | YPG**
To osTaN  UTM (ZONE 11) GRID AZIMUTH, ADD 178 35  55.86TO THE GEODETIC AZIMUTH
TO OBTAIN - GRID AZ. (ADD)(SUS.) e i " TO THE GEODETIC AZIMUTM
TIMUTH OA-DIREGIION ¥R
osseCT OO S iy ..&“.?.9.9?.’.‘ (uifrz%s?m‘&iiu ms:é::ls"(:iin
SITE 10 DISC 262° 41 49734 82° 47 36712 2245,311
L IR 21 RM 2 07 24 31. 22.903
SITE 12 DISC 95 44 33.56 ) 275 43 35.57 2774.864
IR 21 RM 1 272 13 53. 21.422
SITE 11 DISC 329 47 56.12 ] 149 48 05.24 863.452

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is abo-* 8.5 miles
west of U.S. Highway 95 and about 13.5 miles north of post headquartz-:

To reach the station from the intersection of U.S. Highway 95 and the .'..n entrance
road (Laguna Road) to the proving ground go north on Highway 95 7.4 miles to the
junction with Middle Mtn. Rd. to the left; turn left on a gravel road and go north
and west for 7.6 miles to a road left (Cibola Front Road); turn left and go west
for 3.5 miles to the station site on the right. The station is located 150 feet nortH
of the centerline of Cibola Front Road and 4.0 feet west of a red and white witness
post.

Station Mark: A Defense Mapping Agency disc stamped: "IR 21 TOPO CENTER 1974" set
in the top of a round concrete post, 12 inches in

diameter, projecting 0.1 foot above ground. There

is a sub-surface mark set in a drill hole in a rock

which is buried in concrete. The sub-surface mark

is a Defense Mapping Agency disc stamped: "IR 21

TOPO CENTER 1974."

Reference Mark No. 1: A Defense Mapping Agency disc

stamped: "IR 21 RM NO 1 1974 TOPO CENTER", set in

the top of a round concrete post, 12 inches in

diameter, projecting 0.2 foot above ground. It is

located 21.422 meters (70.28 feet) northeast of the

station. }

SKETCH
DA FORM 1959 REPLACES DA FORMS 1980  DESCRIPTION OR RECOVERY OF HORIZONTAL CONTROL STATION

VocCT 04 ::g ".,'.‘:6.:{,“’. W LIIIGH For use of this ferm, see TM 5-237; the prepenent

A-40 egency is U.S.Continentel Army Command.
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CARD 2 OF 2
W n
UNITED STATES IR 21, DMATC 1974
LOCALITY STAMPING ON MARK AGENCY (CAST IN MARKS) "ELEVATION T
YUMA COUNTY, ARIZONA ™
LATITUDE LONGITUDE DATUM DATUM
(NORTHING)EASTING) (FT) | {EASTINGIINORTHING) (FT) |GRID AND ZONE ESTABLISHED BY (AGENCY)
(M) ™
(NORTHING)(EASTING) (#T) | \EASTINGIINORTHING) (FT)|GRID AND ZONE OATE ORDER
M) ™)
YO OBTAIN GRID AZIMUTH, ADD v TO THE GEODETIC AZIMUTH
TO OBTAIN GRID AZ. (ADD)ISUB.) o v TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION
GEOD. DISTANCE GRID DISTANCE
osJecT {GEODETICHGRID) BACK AZIMUTH
MAGMETIE) : (METERS) (FEET) | IMETERS)  (FEET)
L] ’ I [] ’ ”

Reference Mark No. 2: A Defense Mapping Agency disc stamped: 'IR 21 RM NO. 2 1974
TOPO CENTER" set in the top of a round concrete post, 12 inches in diameter, pro-

jecting 0.3 foot above ground. It is located 22.903 meters (75.14 feet) southeast
of the station.

I ==¢TCN

DESCRIPTION OR RECOVERY OF HORIZONTAL CONTROL STATION
For use of this form, see TM 5:237; the prepenent
agency is U.$.Conti I Ay € d

FORM REPLACES DA FORMS 1009
DA ‘959 AND 1960, 1 FESD 87, WHICH
1 0CT 6o ARE OBPSOLETE.
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"EOURTRY TVPE OF WARK
UNITED STATES DISC IR 22, DMATC 1974
LOCALITY STAMPING ON MARK TR 27  |AGENCY (CAST »m%m——m )
YUMA COUNTY, ARIZONA | 1974 TOPO CENTER DMA 328.510 (™)
LATITUDE LONGITUDE OATUM DATUM
N 33° 02' 2817749 W 114° 32' 437450 1927 NAD* 1929 MSL

INORTHING ) a4 rr

(EASTING}(NORTHING)

%) |GRID AND ZONE

ESTABLISHED BY {AGENCY)

3 658 355.137 (™) 729 217.314 o | UTM 11 DMATC

INORTHING) HoAGTING) 1% | (EASTING)(NORTHING) &%) GRID AND ZONE OATE ORGER

50 801.776 (M) 10 434.435 ) | YPGH* 1974 VA
TOOBTAIN  ITM (ZONE 11) GRID AZIMUTH, ADD 178 39  39,98TO THE GEODETIC AZ'muTH|
TO OBTAIN GRID AZ. (ADD)(SUS.) * ; " TO THE GEODETIC AZIMUTH

TH OR-DIMECTHION
oBJECT u'(::o.::nncnm) ®ACK AIIMUT'} m‘:‘,‘é:'s:"‘"."fi‘i : m::é:s""‘”":_iin

| PGT NO. 3 230° 42° 00.70 50° 51’ 28726 34732.558

IR 22 RM 2 159 46 36. 5.236

IR 22 R 219 58 04.27 39 58 11.33 522.988

SITE 9 DISC 242 31 00.40 62 37 23.92 20529.902

SITE 8 DISC 256 52 07.62 76 58 20.55 18207.004

IR 22 RM 1 270 11 53, 5.962

SITE 12 DISC 280 03 23.06] 100 06 10.91 8114.905

P 2 DR L S —-

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located on a small top on a east-west ridge line, within the Imperial
National Wildlife Refuge, about 6.6 miles northwest of Fishers Landing, 1.2 miles
west of Yuma Wash., 0.6 mile north of the Colorado River and 0.1 mile south of the
Yuma Proving Grounds Reservations Boundary.

The station is marked by a Defense Mapping Agency survey disk set in the top of a
large concrete mass projecting 1 inch above ground. The disk is stamped: "IR 22
TOPO. CENTER 1974." It is on the highest point.

Reference Mark No. 1 is a Defense Mapping Agency survey disk grouted into a drilled
hole in outcropping bedrock about 2 feet lower in

elevation than the station and 5.962 meters east of

the station mark. The disk is stamped: "IR 22 R.M.

NO. 1 TOPO. CENTER 1974."

Reference Mark No. 2 is a Defense Mapping Agency
survey disk grouted into a drilled hole in
outcropping bedrock about 2 feet lower in elevation
than the station and 5.236 meters north-northwest
of the station mark. The disk is stamped: '"IR

22 R.M. NO. 2 TOPO. CENTER 1974."

The station was reached by helicopter. }

No azimuth mark was set for this station.

SKETCH
-

DESCRIPTION OR RECOVERY OF HORIZONTAL CONTROL STATION
For use of this ferm, see TM 5-237; the proponent
agency is U.5.Continental Army Commeand.

PORM REPLACES DA FORMS 1989
19 AND 1960, t+ FE® 87, WHICH
t OCY 84 ARE OBSOLETE.
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FEGURTRY FVPE OF WARK
UNITED STATES DISC IR 22 ;_m
LOCALITY STAMPING ON MARK AGENCY 1cn%"n%%nﬁ LEVATION o
YUMA COUNTY, ARIZONA |IR 22 R DMA 288.440 -
LATITUOE LONGITUDE DATUM DATUM
N 33° 02' 417858 W 114° 32' 30%7974 1927 NAD* 1929 MSL
(NORTHING) {EASIING) =31 | [EASTINGIINGORTHING) &%) [GRID AND ZONE ESTABLISHED BY (AGENCY)
3 658 763.800 wy |729 543,882 w | UTM 11 DMATC
INORTHING) (GASEING) %) | (EASTING) (NORTHING) +#%)|GRID AND ZONE OATE ORDER
51 200.042 o {10 773.406 w | YPGX* 1975 VA
TO OBTAIN UTM (ZONE 11) GRID AZIMUTH, ADD 178° 39 32,4570 THE GEODETIC AZIMUTH
TO OBTAIN GRID AZ. (ADD)(SUS.) e i " TO THE GEODETIC AZIMUTH
ATIMUTH OR-BINESHON FROM SOUTH
ossECT (GEODE TIC)HoMmDH BACK AZIMUTH vl chdoa s, WO BRI L ke,
[ IR 22 39° 58" 11;33 | 219° 58' 04.27 522.988
SITE 9 DISC 243 05 30.88 63 11 47.35 20047.898
SITE 12 DISC 283 21 42.14 | 103 24 22.93 7867.183
IR 22 RRM 1 232 44 34, 5,535
IR 22 R RM 2 333 27 26. 3.981

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is at the U.S. Army Yuma Proving Ground. It is near the southeast
end of the Trigo Mountains about 7 miles northwest of Fishers Landing, about 1 mile
west of Yuma Wash and about 0.8 mile north of thg_ Colorado River.

The station was reached by helicopter.

Station Mark: A Defense Mapping Agency disc stamped: "IR 22 R" and set in the top
of poured concrete, oval in shape. It is on the highest point, at the northeast end
of a rocky ridge. It projects 0.2 foot above ground.

Reference Mark No. 1: A Defense Mapping Agency disc stamped: '"IR 22 R RM 1 TOPO.
CENTER 1975" and set in the top of poured concrete. Tt is 5.535 meters (18.16 ft.)
northeast of the station and about 4 feet lower in elevation.

Reference Mark No. 2: A Defense Mapping Agency
disc stamped: '"IR 22 R RM 2 TOPO. CENTER 1975"
and set in the top of poured concrete. It is
3.981 meters (13.06 ft.) southeast of the
station and about 2 feet lower in elevation.

st

FORM REPLACES DA FORMS 1980 DESCRIPTION OR RECOVERY OF
DA - “1 959 ::2 8!::6:;?!:!' 87, WHICH For use of this ferm, see TMnso-a'#?h':ml;ofoon:‘TROL STATION
A-43 sgency s U.S.Centinental Army Commend,



CARD 1 OF 2

[ESUNTRY TVPE OF MARK

UNITED STATES DISC IR 24, DMATC 1974

LOCALITY STAMPING ON MARK ;R 24 AGENCY (CAST IN MARKS) LEVATION pre

YUMA COUNTY, ARIZONA |1974 TOPO. CENTER DMA 201.348 (M)
LATITUDE LONGITUDE DATUM OATUM

N 32° 57' 5074644 W 114° 21' 2497921 1927 NAD* 1929 MSL

(NORTHING [ GASTING) (F¥) | (EASTINGINGRFHING) (#%) |GRID AND ZONE ESTABLISHED BY (AGENCY)

3 650 208.835 wy | 747 050.233 wy | UTM 11 DMATC
(NORTHING)(GASFNG) (&% | IEASTING | INGRIHHNG) (&%) |GRIO ANO ZONE DATE ORDER

42 110.997 w |28 001.596 w | YPGH* 1975 SECOND
toostain  UTM (ZONE 11) ORID AZIMUTH, ADD 178 33 40.0&0 THE GEODETIC AZINUTH
TO OBTAIN GRID AZ. (ADDN(SUB.) ¢ ; " TO THE GEODETIC AZIMUTH

AZINUTH OR-IAECTION FROM SOUTH
e i I I

SITE 12 DISC 126° 37 29969 | 306° 34 07762 11998.602

IR 24 RM 1 15 38 37. 5.080

SITE 2 69 19 23,79 249 17 12.29 6712.325

IR 24 RM 2 270 42 15. 5,514

SITE 6 DISC 328 40 13.22 ] 148 40  20.63 679.983

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is on the highest
point of a cone shaped hill about 8.7 miles north-northeast of post headquarters and
about 4.0 miles west of the junction of U.S. Highway 95 and Castle Dome Road.

To reach the station from the intersection of Highway 95 and the main entrance road
to the proving ground, go north on Highway 95 for 7.4 miles to the junction with
Middle Mtn. Road to the left; turn left and go west and north for 4.1 miles to a dim
trail on the right; turn right on dim trail and go east for 0.1 mile to the base of
cone shaped hill and end of truck travel. From here pack uphill to highest point of
hill and site of station.

Station Mark: A Defense Mapping Agency (Cast in Mark) disc stamped: '"IR 24 TOPO.
CENTER 1974" set in a mass of concrete,2.5 feet
in diameter that is flush with the ground.

Reference Mark No. 1: A Defense Mapping Agency
disc stamped: 'IR 24 RM 1 TOPO CENTER 1974"
set in a mass of concrete that is flush with
the ground. It is 5.08 meters (16.67 ft.)
southwest of the station.

Reference Mark No. 2: A Defense Mapping Agency
disc stamped: "IR 24 RM 2 TOPO CENTER 1974"
set in a mass of concrete that is flush with r

the ground. It is 5.51 meters (18.09 ft.)
southeast of the station.

N
SKETCH
FoRM REDLASES OA Fon. . 1988 DESCRIPTION OR RECOVE
DA 10cY 041 959 ::2 é':fm':'f:’. 87, wHicH For use of this ‘.M'RI“O:MNSO-;’I’??':‘;A.L”E.e:‘TROL FIATION

A-44 agency is U.S.Centinental Army Command.



ﬂ CARD 2 OF 2

_UNITED STATES IR 24 DMATC 1974
"i LOCALITY STAWPING ON MARK AGENCY (CAST IN MARKS) LEVATION \ET)
g YUMA COUNTY, ARIZONA M)
LATITUOE LONGITUDE DATUM DATUM
ﬂ (NORTHING)H{EASTING) (FT) | (EASTINGIINORTHING) (FT) |GRID AND ZONE ESTABLISHED BY (AGENCY)
: M) )
(NORTHINGHEASTING) #T) | (EASTING]INORTHING) (FT)|GRID AND ZONE DATE ONDER
I:i M) ™)
A TO OBTAIN GRID AZIMUTH, ADD N ” " 10 THE GEODETIC AZ/MUTH
TO OBTAIN GRID AZ. (ADD)SUS.) s " " YO THE GEODETIC AZIMUTH
- AZIMUTH OR DIRECTION
GEOD. DISTANCE GRID DISTANCE
T
[ o8igc '°“°!l°!'§':"3‘.%';'°’ SACKIALIMUTH (METERS)  (FEET) | IMETERS) (FEET)
o ' [ ° 1 »

L)
1O

Sub-Surface Mark: A Defense Mapping Agency disc stamped: "IR 24 TOPO. CENTER
1974" and cemented in a drill hole in rock buried in concrete 3 feet below ground

l surface.
]
l )
L)
|
1|
od
. ¢

N
SKETCH
FORM REPLACE®,OACONMS 1038 DESCRIPTION OR RECOVERY
DA 10T u1 959 AND 1940 1 FEB 87, WHICH el 2 '"E" ”?:“ngf?h':ml;.sngROL STATION

A-45 agency is U.S.Conti | Army €



CARD 1 OF 2

[ESURTRY )

UNITED STATES DISC IRCC, DMATC 1974

LOCALITY STAMPING ON MARK AGENCY (CAST IN MARKS)  JEL TON prees

YUMA COUNTY, ARIZONA | IRCC 1974 TOPO CENTER DMA 148.976 (M)
LATITUDE LONGITUDE DATUM DATUM

N 33° 01' 0293901 W 114° 23' 45%6330 1927 NAD* 1929 MSL
(NORTHING{BASTING ) ) | (EASTING) INGRIHHNG) %) |GRID AND ZONE ESTABLISHED BY (AGENCY)

3 656 030.203 oy | 743 246.018 | UTM 11 DMATC
INORTHINGHEASTHNG) (&%) | [EASTING) (NORTHNG) %) |GNID AND ZONE DATE ORDER

48 044.943 o | 24 380.362 M) | YPG*% 1975 SECOND
vyoostain UTM (ZONE 11) GRID AZIMUTH, ADD 178 34  49.47 70 THE GEODETIC AZ'MUTH
TO OBTAIN GRID Az.% ¢ " " 1O THE GEODETIC AZIMUTH

AZIMUTH OR-DIAEOTHON FK
osJECY (GEODET ICHORD) BACK AZIMUTH “‘:ﬁ,‘;?"sf"“‘“cl s '“::é"’.s‘:""":‘;‘n)

SITE 7 DISC 253° 22' 15235 ]| 73° 23 04.09 2422.891

IRCC RM 1 73 24 53. 24,153

SITE 11 DISC 94 28 47.55 )1 274 27 49.19 2788.117

SITE 10 DISC 141 41 37.09 | 321 41 16.38 1591.493

IRCC RM 2 163 20 13. 13.606

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is about 6.5 miles
west of U.S. Highway 95 and about 12.5 miles north of post headquarters.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground go north on U.S. Highway 95 for 7.4 miles
to the junction with Middle Mtn. Road to the left; turn left on a gravel road and
go north and west for 7.6 miles to a road left (Cibola Front Road); turn left and
go west for 1.4 miles to a road right (Cheyenne Base Road) and the station site.
The station is located 176.2 feet south of the centerline of Cibola Front Road and
120.0 feet west of the extended centerline of Cheyenne Base Road.

Station Mark: A Defense Mapping Agency disc stamped: "IRCC 1974 TOPO CENTER", set
in the top of a round concrete post, 12 inches in diameter and projecting 0.2 foot
above the ground. There is a sub-surface mark

set in a drill hole in a rock which is buried

in concrete, 3 feet below the surface mark. It

is a Defense Mapping Agency disc stamped: '"'IRCC

1974 TOPO CENTER."

Reference Mark No. 1: A Defense Mapping Agency

disc stamped: '"IRCC RM 1 1974 TOPO CENTER", set

in the top of a round concrete post, 12 inches

in diameter and projecting 0.2 foot above the

ground. It is 24.154 meters (79.24 feet) west

of the station mark. }

N
KETCH
" REPLACES DA FORMS 1980
DA 1271959 15 i wwich, ORI TION OB MECOUERY OF HOMEONTAL CONTROL STATION

A-46 agency is U.S.Continentel Army Commend.
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CARD 2 OF 2
FCOURTRY A
UNITED STATES IRCC, DMATC 1974
LOCALITY STAMPING ON MARK AGENCY (CAST IN MARKS) LEVATION (FT)
YUMA COUNTY, ARIZONA ™)
LATITUDE LONG!TUDE DATUM DATUM

(METERS)

(FEET)

(METERS)

INORTHINGIEASTING]  (FY) | (EASTINGHNORTHING) (F7) |GRID AND ZONE ESTABLISHED 87 (AGENCY)
(™ ™) .
NORTHINGHEASTING) v 1) | (EASTING)(NORTHING] 'FT1|GRID AND ZONE DATE CNOER
™ (™
TO OBTAIN GRID AZIMUTH, ADD 4 g TO THE GEODETIC AZIMUTH
YO OBTAIN GRID AZ. (ADDNSUB.)  ° i TO THE GEODETIC AZIMUTH
ossEcT “"«'312'&??.3"(2§f§,'°" BACK AZIMUTH SE00. DUTANCE GRID BISTANEE

(FEET)

_(MAGNETIC)
L] ’

the station mark.

Reference Mark No. 2:
TOPO CENTER", set in the top of a round concrete post, 12 inches in diameter and
It is 13.607 meters (44.64 feet) north of

A Defense Mapping Agency disc stamped:

projecting 0.3 foot above the ground.

gKETSN

"IRCC RM NO. 2 1974

DA 121959

REPLACES DA FORMS 1889
AND 1960, | FED 87, WHICH
ARE OBSOLEYE,

DESCRIPTION OR RECOVERY OF HORIZONTAL CONTROL STATION

R-47
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" COUNTRY TYPE OF MARK STATION
UNITED STATES DISC IR 23, DMATC 1974
LOCALITY STAMPING ON MARK AGENCY (CAST IN MARKS) Y N Y
YUMA COUNTY, ARIZONA IR 23 1974 TOPO CENTER DMA 279,040 (™)
LATITUDE LONGITUDE DATUM DATUM
N 33° 07' 12"5423 W 114° 21' 20''5244 1927 NAD* 1929 MSL
INORTHING ) BAEFING ) 531 | (EASTING) INORTHING) %) |GRID AND ZONE ESTABLISHED BY (AGENCY)
3 667 527.627 M) 746 725.010 ] UTM 11 DMATC
(NORTHING ) (FAETHNG) (h¥) | (EASTINGIINORTHNG) ta%)|GRID AND ZONE DATE ORDER
59 425.002 w | 28 212.231 M) | YPGh* 1975 c
toosvain  UTM (ZONE 11) GRID AZIMUTH, A0D 178" 33 15,9670 THE GEODETIC AZIMUTH
TO OBTAIN GRID AZ. (ADD)SUS.) ¢ i " TO THE GEODETIC AZIMUTH
AZINUTH OR-DINESHON 0
oBJECT (c:oonlcuﬂ;m g%c&‘éﬂa% m:!‘,%:'s:"s“:c:") m::ég:""":_‘;in
SITE 8 DISC 359° 52" 167111 179 52° 163 4_621.545
| IR 23 RM 2 120 39 49, 19.253
| IR 23 RM 1 211 50 17, 24.092
SITE 9 DISC 215 03 25.39 35 03 135.9 R74.195

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located at the U.S. Army Yuma Proving Ground. It is about 4.0 miles
west of U.S. Highway 95 and about 19.5 miles north of post headquarters.

To reach the station from the intersection of U.S. Highway 95 and the main entrance
road (Laguna Road) to the proving ground go north on U.S. Highway 95 for 7.4 miles
to the junction with Middle Mtn. Road to the left; turn left and go west and north
for 16.5 miles to YPG BM966 on the right and a dim trail to the left; turn left on
dim trail and go south-southwest on the ridge line for 0.8 mile to the station site.

Station Mark: A Defense Mapping Agency disc stamped: "IR 23 1974 TOPO CENTER", set
in the top of a round concrete post, 12 inches in diameter, flush with the ground.
There is a sub-surface mark set in concrete 3 feet below the surface mark. It is

a Defense Mapping Agency disc stamped: "IR 23 1974 TOPO CENTER".

Reference Mark No. 1: A Defense Mapping Agency
disc stamped: "IR 23 RM 1 1974 TOPO CENTER", set
in top of a 12-inch square concrete post, flush
with the ground. It is located 24.09 meters (79.04
feet) northeast of the station mark.

Reference Mark No. 2: A Defense Mapping Agency
disc stamped: ''IR 23 RM 2 1974 TOPO CENTER",
set in the top of a 12-inch square concrete

post, flush with the ground. It is located 19.25
meters (63.156 feet) northwest of the station
mark. N
jsxeTcun
M REPLACES DA FORMS 1989 DESCRIPTION OR RECOVERY OF HORIZONTAL CONTROL STATION
DA ' :g’ “1 959 ABe ot h e 81, Mt For use of this ferm, see TM 5-237; the propenent
agency is U.S.Continentel Army C d
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[ESURYRY YVOL OF WARK STATION
UNITED STATES SITE 11 MON YPG, DMATC 1974
LOCALITY STAMPING ON MARK AGENCY (CAST IN MARKS) T TON ey
YUMA COUNTY, ARIZONA 117.899 (M)
[CATITUDE LONGITUDE DATUM DATUM
N 33° 01' 10%0074 W 114° 25' 32"5959 1927 NAD* 1929 MSL
INORTHING) [EAatNe) %) | (EASTING) (NORB+HNE) +=%) |GRID AND ZONE ESTABLISHED BY (AGENCY)
3 656 196.456 o | 740 464.027 m | UTM 11 YPG
INORTHING ) {EASTNG) %) | EASTING)(NORTHHNG) +a%)|GRID AND ZONE OATE OROER
48 297.040 oy | 21 605,788 o | YPGR* -
70 OBTAIN UTM (ZONE 11) GRID AZIMUTH, 40D 178° 35  47.5570 THE GEODETIC AZIMUTH
TO OBYAIN GRID AZ. (ADD)SUS.) ¢ " TO TME GEODETIC AZIMUTH
ATINUTH GA-DIRECTION S ——— ——
omsecY (GEODE TIC)SAB u.cn'nn'num NOTRRE | el | weteke . Teast:
SITE 11 DISC 11" 21 06:05} 191" 21 05,98 17,618

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

Station description is not available at this time. It will be furnished at a later
date.

DA FORM 1 959 ::;L':fo'f"°"¢:°".',‘.‘;,'“'g:. DESCRIPTION OR IICOV!RY OF HORIZONTAL CONTROL STATION

ARE OBSOLETE. ot use of this form, see TM 5-237; the propenent
agency Is U.$5.Contt | Army ¢

10CT 04
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FECURTAY Y®E O 3
UNITED STA1ES BRONZE DISK CM 1, YPG, DMATC
LOCALITY STAMPING ON MARK AGENCY (CAST IN MARKS) %v TON )
YUMA COUNTY, ARIZONA| CON MON 1 ALT YPG GEODETIC CONTROL] 209.669 (™)
LATITUDE LONGITUDE DATUM DATUM
N 33° 05' 34%.2965 W 114° 23" 42''9606 1927 NAD* 1929 MSL
(NORTHING ) [ GAOWNG] % | EASTING INORFNG) %) |GRID AND ZONE ESTABLISHED BY (AGENCY)
3 664 408.483 (™) 743 107.525 o |UTM 11 YPG
(NORTHING ) (EW NG waw) | [EASTING] INORTING) &34 |GRID AND ZONE DATE OROER
56 420.556 o | 24 501.175 (M) |YPG**
TOOBTAIN  UTM (ZONE 11) GRID AZIMUTH, AOD 178 34 37,6570 THE GEOCDETIC AZIMUTH
YO OBTAIN GRID AZ. (ADD)SUS.) ¢ " " TO THE GEODETIC AZIMUTH
ZIMUTH on-omse=on] TFROM 30
osseCT : {GEODETIC HGRDN BACK Azum m‘:‘f%:'s,‘""‘;‘;:“ m::ég::"";‘éi”
SITE 8 DISC 293° 17' 00719 | 113° 18 1816 4033.191

*Ellipsoidal positions as carried into area through the Transcontinental Traverse,
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located on the Yuma Proving Grounds, U.S. Army Test and Evaluation
Command. About 16 miles north-northeast of the Main Post area, 4.5 miles ncrth-
northeast of SITE 10, 2.5 miles west-northwest of SITE 8 and 275 feet east of the
intersection of Cheyenne Base Road, West Target Road, Red Hill Road and East Target
Road. On the top of a low reddish-brown hill.

To reach from the road intersectionmwenrtioned above go east on a track road, up-
grade, for 0.05 mile to the top of hill and the station.

The station 1is marked by a YPG Geodetic Control survey disk set in the top of a
4-inch square concrete post projecting 1 inch above ground. It is 7.40 meters
south of a 1 1/4 inch diameter steel pipe, 5 feet high, with a retro-directive
prism attached to it (PATS 3).

No reference marks or azimuth mark were established for this station.

SKETCH

REPLACES DA FORMS 1999
AND 1980, 1 FEB 37, WHICH
ARE OBSOLETYE.

DESCRIPTION OR RECOVERY OF HORIZONTAL CONTROL STATION
For use of this form, see TM 5.237; the prepenent
ogency is U.S.Continentel Army Commend.

FORM

DA rocry u‘ 959
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[ECURTRY TYPE OF MARK
UNITED STATES BRONZE DISK CM 8, YPG, DMATC 19
LOCALITY STAMPING ON MARK AGENCY (CAST IN MARKS) LEVATION s
| YUMA COUNTY, ARIZONA CcM 8 YPG GEODETIC CONTROL] 270.742 (M)
LATITUDE LONGITUDE DATUM DATUM
N 33° 08' 424326 W 114° 22' 080016 1927 NAD* 1929 MSL
INORTHING IERITIG 1651 | (EASTING) NORTIHNG) &%) |GRID AND ZONE ESTADLISHED BY (AGENCY)
3 670 265.926 ™ | 745 424.589 o™ |UTM 11 YPG
{NORTHING) HEW o NG ) | IEASTING)INGRTHING] +&%)|GRID AND ZONE OATE ORDER
62 201.277 M | 26 997.808 (M) | YPGH*
TOOSTAN  UTM (ZONE 11) GRID AZIMUTH, ADD 178° 33  38.49QTO THE GEODETIC AZ'MUTK
70 OBTAIN GRID AZ. (ADD)SUB.) ¢ 7 " YO THE GEODETIC AZIMUTH
ATIMUTH oa-piscsion] — FROM SOUTH GEOD. DISTANCE GRID DISTANCE
osJECT (GEODE T ICHGANN uocr:fuluum v e | erenn | EbET
SITE 9 DISC 319 50° 23750 | 139" 51 00:04]  2686.923

*Ellipsoidal positions as carried into area through the Transcontinental Traverse.
**Northing = Arizona West Zone -576 816.5768/3.2808 33333
Easting = Arizona West Zone -221 988.7058/3.2808 33333

The station is located on the Yuma Proving Grounds, U.S. Army Test and Evaluation
Command. About 20 miles north-northeast of the Main Post area, 1.5 miles north-
northwest of SITE 9 and 0.3 mile northeast of the intersection of Target Boundary
Road and East Target Road.

To reach from SITE 9 go west on Middle Mountain Road for 0.5 mile to the intersection
with Target Boundary Road, turn right and go northerly on Target Boundary Road for
1.4 miles toa track road right (0.1 mile southeast of intersection of Target Boundary
Road and East Target Road) turn right and follow track road along low ridge line for
0.5 mile to the station.

The station is marked by a YPG Geodetic Control survey disk set in the top of a
4~inch square concrete post projecting 3 inches above ground. It is 6.74 meters
west-southwest of a 2 1/4-inch diameter steel pipe that is 4.5 feet high (LASER 9
NO 1).

No reference marks or azimuth mark were set for this station.

N
SKETCH
FORM REPLACES DA FORMS 1030 DESCRIPTION OR RECOVERY OF HORIZONTA N
DA 1ocT 011 959 ane lo.g.:ét:t‘vt:., 2Ttk For use of this form, see TM 5-237; the ’,.';.E.o," LROLOEATION

A-51 egency is U.S.Centinentel Army Commend.



STATION NAME

PGT 2 AMS 60

PGT 3 AMS 60

GPS-YPG 1975 PRECISE GEODETIC SURVEY

32
114

33
114

HILLTOP USC+GS 49 33

MPS 25 DMATC 74

114

32
114

BENCH MARK C+GS 34 32

SITE 1 DMATC 74

SITE 2 DMATC 74

SITE 3 DMATC 74

SITE 6 DISC YPG

SITE 7 DISC YPG

114

32
114

32
114

32
114

32
114

33
114

LATITUDE
LONGITUDE
ELLIP. HT.

55
18

14
15

54
22

48

52
25

56
25

56

57
21

37.94419N
23,89766M
242.797

21.67205N
25.58169W
527.740

15.37693N
56.61854W
319.851

3.66447N
54.42315W
147.456

39.53344N
35.60092W
66.410

3.37159N
8.60523W
161.118

33.46254N
26.54703W
130.052

5.45551N
23.28152W
217.229

31.60938N
11.17868W
178.954

24.88889N
16.18015W
162.757

A-52

X
Y
V4

-2205948.867
-4884126.332
3447134,828

-2194060. 088
-4869020.123
3476297.628

-2200926.489
-4874724.916
3463643.322

-2212971.184
-4882593.485
3444644 .805

-2214733.372
-4887667.656
3436213.014

-2216983.528
-4882995.319
3441540.255

-2215528,488
-£878663.135
«41%508.983

-2¢J8576,639
-4882409. 392
3447832.282

-2209101.865
-4880552.117
3450038,725

-2209019.441
-4876278.877
3456057.660

DX/DH
DY/DH
DZ/DH

.34550
.76496
.54357

.34361

-.76254

.54814

.34470
.76347
.54616

. 34660
.76473
54319

-.34689

.76554
.54187

.34723
.76479
54270

.34700
76411
.54380

.34591

-.76469

54369
.34599

-.76440

.54404

.34598
.76373
.54498



STATION NAME

SITE 8 DISC YPG

SITE 9 DISC YPG

SITE 10 DISC YPG

SITE 11 DISC YPG

SITE 12 DISC YPG

IR 21 DMATC 74

IR 22 DMATC 74

IR 22R TC 75

10012 DMATC 74

10010 DMATC 74

GPS-YPG 1975 PRECISE GEODETIC SURVEY

33
114

33
114

33
114

33
114

33
114

33
114

33
114

33
114

32
114

33
114

LATITUDE
LONGITUDE
ELLIP. HT.

4 42.52338N
21 20.12366M
206.838

7 35.77071N
21 1.15406W
268.766

1 42.92796N
24 23.64681W
122.054

1 9.44669N
25 32.72953W
9€.690

1 42.67166N
27 35.85335W
85.115

1 33.67125N
25 49.46472W
96.197

2 28.7748IN
32 43.7447%6M
305.¢90

2 41.78578N
32 30.79741W
265.640

55 40.12291N
18 18.65761W
245,589

1 25.07419N
22 13.07765W
166.952

4-53

X
Y
z

-2206339. 965
-4873887.627
3461185.012

-2204711.243
-4871482.,167
3465689.876

-2211893.187
-4874605.934
3456501 .407

-2213750.024
-4874358.825
3455623.870

-2216423.555
-4872518.407
3456474.653

-2213976.426
-4873807.011
3456248.227

-2223449,465
-4868638.422
3457785.592

-2223039.121
-4868578.625
3458099.756

-2205810.736
-4884151,257
3447192.682

-2208916.263
-4876312.473
3456065 .732

DX/DH
DY/OH
DZ/DH

. 34556
-.76335
.54579

. 34530
76297
.54649

.34643
.76348
.54506

-.34673
-.76344
.54492

-.34715
-.76315
.54506

.34676
.76335
.54502

.34823
-.76252
.54524

.34817
-.76251
.54530

. 34548
.76496
.54358

. 34597
.76374
.54498



STATION NAME

CAMERA SITE 4

SITE 11 MON

10011 DMATC 74

IR 23 DMATC 74

IR 24 DMATC 74

IRCC DMATC 74

CM 8 YPG

CM 1 YPG

SITE 5 1969 UPG

GPS-YPG 1975 FRECISE GEODETIC SURVEY

32
114

33
114

33
114

33
114

32
114

33
114

33
114

33
114

32
114

LATITUDE
LONGITUDE
ELLIP. HT.

54
23

5.16: 92N
9.04467W
148,998

10.00740N
32.59592wW
95.299

43.44337N
35.74999W
84.340

12.54226N
20.52440W
256.790

50.46439N
24.79206W
178.858

2.39714N
45.63300W
126.476

42.43258N
8.00163W
248.242

34.29650N
42.96063W
187.169

36.49461N
24.07638W
236.926

A-54

X
Y
/4

-2213307.431
-4882414,852
3444684.555

-2213741,798
-4874349.100
3455636.506

-2216415.479
-4872507.131
3456494.163

-2205325. 845
-4871622.206
3465084.007

-2209293.605
-4880118.332
3450526.033

-2211277.418
-4875636.685
3455456,732

-2205819.617
-4869729.147
3467398, 381

-2209348.142
-4871550.621
3462510.643

-2205961.063
-4884142.052
3447094.153

DX/DH
DY/DH
DZ/DH

. 34666
.76470
.54320

. 34672
.76344
.54492

.34714
.76315
.54506

. 34540
.76299
.54640

. 34602
.76434
54411

.34634
.76364
.54489

. 34547
. 76269
.54676

. 34603
.76299
.54600

. 34550
e 76496
.54357



PROJECT YPG
e ARTZ0NA ASTRONOMIC RESULTS
AZIMUTH MARK STATION
PGT 2 AMS 60 SITE 1, DMATC 74
ELEVATION 265.20m | sour'c DMATC ELevaTion ]183,80m [source ™ DMATC
SOUTH

LATITUDE LONGITUDE AlIMUTH(um M'

[ L I/} [+] L " Q L I’}
MEAN OBSERVED VALUE 237 49 17,79
REDUCTION TO SEA LEVEL [ 0,03 - 0,02
REDUCTION TO POLE S 0,26 E 0,05 + 0.15—
DIURNAL ABERRATION B + 0,32
ECCENTRIC REDUCTION N 0,07 W 0,01 0,00
ASTRONOMIC RESULTS N 32 52 03,83 W_114 25 14,25 237 49 18,21
STD DEVIATION, RESULT. UNIT + .10 L2 22 12 ¢ 2 ¢ .35 1 1,36
OBSERVATIONS ACCERTED 5 GROUPS 3 SETS 15 POSITIONS
OBSERVATIONS REJECTED 0_GROUPS 0_SETS 1 POSITION
METHOD OF DETERMINATION STERNECK MERIDIAN TRANSIT | DIRECTION
0BSERVER J. AUSTIN J. AUSTIN J. WHITE ‘
ONGANIZATION DMATC DMATC IMATC
INSTRUMENT T-4 86967 T-4 86967 T-3 41307
ChmoNOMETER DATAMETRICS 227 | DATAMETRICS 227 | 2E-11830
DATES OBSERVED (LOCAL" 3,5 DEC. 74 5 DEC. 74 | S FEB, 73
MEAN GREENWICH CIVIL DATE 4.87 DEC. 74 | 6.09 DEC. 74 6.11 FEB. 75
COMPUTER AND ORGANIZATION CSH DMATC CSH DMATC TC
CHECKER AND QRGANIZATION DSP | CSH DMATC
DATE COMPUTED | DATE CHECKED DEC :3 | EEE ig ﬁg ;2 |EEE i; 7
INST SUPPORT (FIER, TRIPOD ETC) TRIPOD TRIPOD TRIPOD

TIME AND POLAR MOTION DATA

SOURCE OF PRECISE TIME(S):

wwv

SouRCE ofF corRecTion 7o TimE (uTiy: BIH CIRC, NO, D99

uTi CORRECTION(S) TO SIGNAL:

-05221

SQURCE OF POLAR COORDINATES:

BIH CIRC, NO, D99

PROPAGATION DLLAY:

APPLIED

SITE |

INSTRUMENT CONSTANTS

DESCRIPTION VIAL NO. VALUE DATE
HOHREBOW LEVEL (UPPER) 50 T.T42 | " MAR. 771
HORREBOW LEVEL (LOWER)

HANGING LEVEL 749 1.212 | MAR, 74}
VERTICAL CIRCLE LEVEL

AZIMYTH CRL5S LEVEL

'R 200) IM * S) .0397 | FEB.,

SKETCH OF GEODET10 CONNECTION

L)

35515 '9ET

AaTED

DEFLECTION DATA

GEODETIC LATITUDE GEODETIC LONGITUDE DATUM O R DER]GEODF TIC POSITION BY:
N 32 ° 52’ 03)37 w 114 25 ' 08.60 1927 NAD 1st | DMATC

DEFLECTION IN MERICAN (9, — ¢_) +0.46 DIFFERENCE IN LONGITUDE (A, - Ag +5,64

PRIME VERTICAL DEFLECTION (A, — A} COS ¢ +4.74 LAPLACE CORRECTION (A, - A,) SIN ¢, +3.06

LIPLACE AZIMUTH (@ 237° 49! 21.%7 a.=at LAPLACE COAR ]u LATITUDES & W LONGITUDES POSITIVE
COMPILED BY: DATE CHECKED BYr OATE REVISED BY: DATE

DSP FEB. 75 CSH FEB. 75 DSP JUNE 75

A-55



e e — < {‘: . P
::::::;u 1EG ASTRONOMIC RESULTS
ABIZONA
STATION

AZIMUTH MARK

PGT 3 AMS 60 SITE 2, DMATC 74

ELEVATION 549&%]?ounc: DMATC ELEVATION 152,73m lsouac: DMATC

LATITUDE LONGITUDE Azmuru(hm fouty '

o I3 ) ° ) " Q 4 [
MEAN OBSERVED VALUE 205 17 45.86
REDUCTION TO SEA LEVEL S 0,02 - 0,03
REDUCTION TO POLE [ OLQE E 0,06 + 0,12
DICRNAL ABERRATION + 0,32
ECCENTRIC REDUCTION N 0,35 E 0,37 0,00
ASTRONOMIC RESULTS N 32 56 32,97 w1ll4 25 31,45 205 17 46.26
STD OEVIATION, RESULT. UNIT ¢ 13 ., .26 + .11 & .19 ¢ .51 ,+ 2,04
OBSERVATIONS ACCEPTED 4 GROUPS 3 SETS 16 POSITIONS
OBSERVATIONS REJECTED 0_GROUPS 0 SETS 0 POSITIONS
METHOD OF DETERMINATION STERNECK MERIDJAN TRANSIT DIRECTION
OHSERVER . AUSTIN J. AUSTIN C, TAYLOR
OR ANIZATION DMATC DMATC DMATC
INS | 2UMENT T-4_86967 T-4 86967 T-3 52891
chronomETER DATAMETRICS 227 | DATAMETRICS 227 | 2E-11991
DATES OBSERVED (LOCAL: 1 DEC 74 1 DEC 74 S FEB 75
MEAN GREENWICH CIVIL DATE 2 .11 DEC 74 2.16 DEC 74 6,25 FEB 75
COMPUTER AND ORGANIZATION DSP_ DMATC DSP DMATC RAK DMATC
CHECKER AND ORGANIZATION CSH TC CSH DMATC CSH _DMATC
DATE COMPUTED | DATE CHECKED _DEC 74 DEC 74 | DEC 74 | pEC 74 FEB 75 | FEB 75
INST SUPPORT (PIER, TRIPOD ETC) TRIPOD TRIPOD TRIPOD

TIME AND POLAR MOTION DATA

wwv

SOURCE OF PRECISE TIME(S):

RCLE OF CORRECTION "0 "+ME (uTl):

BIH CIRC, NO, D98

-05212

r_ CCRRECTION(SY YO SIGNAL-

JRCE OF POLAR COORDINATES:

BIH CIRC, NO, D98

| FoPAGATION DELAY: APPLIED
INSTRUMENT CONSTANTS
DESCRIPTION VIAL NO. VALUE DATE

HraREBOW _EVEL (UPPER 50 1,142 MAR 74
HORKEBOW LEVEL (LOWER)

RANTING LEVEL 749 1,212 MAR 13
VERTI_CAL CIRCLE LEVEL

AZIMUTH CROSS LEVEL

(R 2001 (M * S) .0397 FEB 74

SKETCH OF GEODETIC TONNECTION

DEFLECTION DATA

GEOMETYIC (ATITUDE GEONETIC LONGITUDE DATUM ORDER[GEODETIC POSITION BY:
" [ ' "

N 32 ° 56 33,46 W 1l14 25 26,55 1927 NAD 1st |DMATC
CEFLECTION IN MERIDAN (¢, ~ ¢.) =0.49 DIFFER! NCE IN LONGITUDE (A, - Ag) +4.90
PRIME VERTICAL DEFLECTION (A, - A ) COS @ +4,11 LAPLACE CORRECTION (A, - A.) SIN ¢, +2,66

APLACE AZIMUTH (& 205 o 17 ' 48.’92 a, =0t LAPLACE CORR lu LATITUDES & W LONGITUDES POSITIVE
COMOILED BY; DATE CHECKED BY; o DATE REVISED BY; DATL

DSP FEB 75 CSH FEB 75 DSP JUN 75

A56




PROJECT

YPG

LOCATION

ARIZONA

ASTRONOMIC RESULTS

AZIMUTH MARK

SITE 2 DMATC 74

STATION
SITE_3,DMATC 74

tLEVATION 152.73m I?ounc: IMATC ELEVATION 939 71p [ souRce TC
SOUTH

LATITUDE LONGITUDE Azmutuahm MI

o P ] =y, 1 Q L it
MEAN OBSERVED VALUE 96 16 18.77
REDUCTION TO SEA LEVEL s 0,04 + 0,00
REDUCTION TO POLE [ 0,26 E 0,05 + 0,10
DIURNAL ABERRATION + 0,32
[ FCCENTRIC REDUCTioK N 0.27 E 0,09 0,00
ASTRONOMIC RESULTS N 32 56 02,85 W 114 20 314,15 96 16 19,19
STD ODEVIATION. RESULT UNIT + .14 K .29 + .14 24 + .32 21,30
OBSERVATIONS ACCEPTED 4 GROUPS 3 SETS 17 _POSITIONS
OBSERVATIONS REJECTED 0_GROUPS 0 _SETS O POSITIONS
METHOD QF OETERMINATION STERNECK TRANSIT DIRECTION
OHSERVER J, AUSTIN J. AUSTIN C. TAYIOR
ORGANIZATION DMATC DMATC DMATC
INSTRUMENT T-4 86967 T-4_ 86967 T-3 52891
CumoNomETER LATAMETRICS 227 | DATAMETRICS 227 | HAMILTON
CATES OBSERVED (LOCAL: 10 DEC 74 10 DEC 74 1 31_JAN 75
MEAN GREENWICH CIVIL DATE 11,06 DEC 74 | 11,11 DEC 74 1.08 FEB 75
COMPUTIR AND ORGANIZATION DSP__DMATC DSP DMATC | RAK _DMATC
CHECKEKR AND CRGANIZATION CSH DMATC | DSP  DMATC
DATE COMPUTED | DATE CMECXKED DEC,74 | DEQ 74 g%g ig I EEE i; FEB 15 | FEB 75
INST SUPPORT (PIER, TRIPOD ETC) TRIPOD TRIPOD TRIPOD

TIME AND POLAR MOTION DATA

SKETCH OF GEODETIC CONNECTION

SOURCE OF PRECISE TIME(S): WWV
SOURCE F CORRECTION "0 TIME (UT): BIH CIRC. NO. D99
UTI CORRECTIONIS! T0 SIGNAL: ‘0§23.L
S )URCE OF POL AR COORCINATES: BIH CIRC NQ ma
FROPAGATION DELAY: APPLIED
INSTRUMENT CONSTANTS

DESCRIPTION VIAL NO. VALUE DATE
HAREBOW LEVEL (UPPER) 1.142 MAR 74 ‘
HOFREBOW ( EVEL (LOWER)
HANGING LEVEL 749 1.212 w
VERTICAL CIRCLE LEVEL
AZIMyTH CRUSS LEVEL
1" 200) IM * S) .0397 FEB 74

DEFLECTION DATA
GEODETIC LATITUDE GECDETIC LONGITUDE " DATUM O R DER|GEODETIC POSITION BY:
N 32° 56’ 0546 w1l4 20 23,28 2 st | pwATC
DEFLECTION tN MERIDAN (¢, — o) -2,61 DIFFERENCE IN LONGITUDE (A, ~ Ag) +7.87
PRiME VERTICAL DEFLECTION (A, — A() COS ¢ +6,61 LAPLACE CORRECTION (A, A SIN ¢, +4,28
LAPLACE AZIMUTH (@ 96 © 16’ 23147 @ =a' LAPLACE CORR IN LATITUDES & W LONGITUDES POSITIVE
COMPILED BY: DATE CHECKED 8Y¢ DATE REVISED BY: DATE
DSP FEB 75 CSH FEB 75 DSP JUN 75|

A-57
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PROJECT YRG

TN TR0MA ASTRONOMIC RESULTS

AZIMUTH MARK STATION

MPS 25 DMATC 74 SITE 6 DISC YPG, DMATC 1974

ELEVATION 170.06m |[Source DMATC ELEVATION 201, 43m [source DMATC
LATITUDE LONGITUDE AzmuruF.m m’
Iy 2 ) ") 1N Q “ g

MEAN OBSERVED VALUE 22 4 .

REDUCTION TO SEA LEVEL I Q.03 + 0,01

REDUCTION TO POLE Q 0.26 E 0,05 + 0.10

DIURNAL ABERRATION + 0.32

ECCENTRIC REDUCTION N 0,09 E 0,08 0,00

ASTRONOMIC RESULTS N 32 57 28,63 w114 21 21,10 22 43 36,71

STD DEVIATION, RESULT uNIT 3.12 ik .24 + .18 ‘t .31 + .41 ‘t 1,64

OBSERVATIONS ACCEPTED 4 GROUPS 3 SETS 15 POSITIONS

OBSERVATIONS REJECTED 0 GROUPS 0 SETS 1 POSITION

METHOD OF DETERMINATION STERNECK MERIDIAN TRANSIT DIRECTION

OBSERVER J. AUSTIN J. AUSTIN K. ZELLERS |

ORGANIZATION TC DMATC DMATC

INSTRUMENT T-4 86967 T-4 86967 T-3 41307

CrRoNOMETER DATAMETRICS 227  |DATAMETRICS 227 | 2E-11830

DATES OBSERVED {LOCAL 7 DEC 74 7 _DLEC 74 31 JAN 75

MEAN GREENWICH CIVIL DATE 8.08 DEC 74 18.13 DEC 74 1.14 FEB 75

COMPUTER AND ORGANIZATION CSH IMATC ICSH DMATC DSP DMATC

CHECKER AND ORGANIZATION DSP MTH DSP MTQ

DATE COMPUTED | DATE CHECKED DEC 74 DEC 74 C 74 YEB 75 MAR 75

INST SUPPORT (RIER TRIPOD ETC) TRIPOD TRIFPOD TRIPOD

TIME AND POLAR MOTION DATA

S ,LPZE OF FRECISE TIME(S):

WWV

S50 ACE OF CORRECTION YO TIME (uTl):

BIH CIRC, NO. D99

Ti CORRECTION(S) TO SIGNAL:

-0%230

$0kCE OF POLAR COORDINATES:

RIH CIRC. NO. D99 |

PR OBAGATION DELAY:

APPLIED

INSTRUMENT CONSTANTS

DESCRIPTION VIAL NO. VALUE DATE
o Rneow EVEL (UPPER 50 1,142 MAR 74
WORREBOW LEVEL (LOWE )
HANGING LEVEL 749 1,212 MAR 74
VERTICAL CIRCLE LEVEL
T;nu CROSS LEVEL
200) IM * S) 0397 FER 74

SKETCH OF GEODETIC CONNECTION

DEFLECTION DATA

GENDETIC La”|TUDE GECDETIC LONGITUDE DATUM ORDER[GEODETIC POSITION BY:
[/ o ' L

N 32° 57 31,61 wll4a 21 11.18 1927 NAD 1st DMATC
DEFLECTION IN MERIDAN (¢, — ¢.) -2.98 OIFFERENCE IN LONGITUDE (A, Ao +9,92
PRIME VERTICAL DEFLECTION (A, — A ) COS ¢ :8, 32 LAPLACE CORRECTION (A, A ) SIN o, 45,40
LAPLACE AZIMUTH (T 22° 43’ 4211 a_ =at LAPLACE CORR In LATITUDES & W LONGITUDES POSITIVE
COMPILED BY; DATE CHECKED BY DATE REVISED BvY: DATE

DSP DEC 74 CSH FEB 75 DSP JUN 75

A-5

8



'ROJECT YPG
A v ASTRONOMIC RESULTS
AZIMUTH MARK STATION
SITE 9 DISC YPG, DMATC 1974 S 7 TC 1974
ELEVATICN 290.99m | SOUucE DMATC ELEVATION 185 80m_ SOURCE TC
LATITUDE LONGITUDE AZIMUTH‘hom g
0 2 []) ° ) [ Q y) I
MEAN QBSERVED VALUE i 188 39 30.21
REDUCTION TO SEA LEVEL S 0.03 - 0.01
RFOLCTION TO POLE S 0.25 E 0,06 + 0.11
?.JRML ABERRATION + 0.32
ECCENTRIC REDUCTION N 0.11 w 0.07 0,00
“ sTRONOMIC RESULTS N 33 01 23.25 W 114 22 27,36 189 39 30.63
TD DEVIATION RESULT UNIT + .13 =4 .26 + .18 i . 32 ¢ .62 ,tr 2,39
[ iSewvations AccepTEn 4 _GROUPS 3 SETS 15 _POSITIONS
ISERVATIONS REJECTED 0 GROUPS 0 SETS 1 POSITION
''ITHOD OF DETERMINATION STERNECK MERIDIAN TRANSIT DIRECTION
HSERYER R. COURBIS R, COURBIS J, WHITE
LNGANIZATION DMATC DMATC DMATC
INSTRUMENT T-4 86967 T-4 86967 T-3 41307 i |
CHRONOMETER DATAMETRICS 227 DATAMETRICS 227 2E-11830
DATES GBERVED (LOCAL 25 NOV 74 25 NOV 74 3 FEB 75
"UEAN LREENWICH CIVIL DATE 26,08 NOV 74 26,14 NOV 74 4,25 FEB 75
TOtARLUTER AND ORGANIZATION DSP DMATC DSP DMATC DSP DMATC
HECKER AND ONGANIZATION CSH DMATC CSH DMATC CSH DMATC
oate comeuTED  |DATE cweckeo | DEC 74 | DEC 74 DEC 74 | DEC 74 | FEB 75 | MAR 75
INST SUPPORT (PIER, TRIPOD ETCH TRIPOD TRIPOD TRIPOD
TIME AND POLAR MOTION DATA SKETCH OF GEODETIC CONNECTION
S __KCE OF PHECISE TIME(S): WWV
; RCL OF CORRECTION "0 TIME (UTI): B“l QIRC NO mg
SARECTION 51 70 SIGNAL: _0?194
| SIFRLE.OF SEACO0RDINIIES BIH CIRC, NO, D98 N
..i PALAT ELAY: APPLIED
INSTRUMENT CONSTANTS Slrf 7
DESCRIPTION VIAL NO. VALUE DATE _).'
LR A (T 50 1,142 | MAR 74 3
Ok RE . W T ILOWE R) Asrka
e A S 749 1.212 MAR 74
Pverr o imek1EVEL 330°05 '37"
| a2 ThocRGSs LEVEL
[ (R 2201 IM * S 0397 FEB 74
DEFLECTION DATA
3 €ETIC 1 ATITUDE GEODFTIC LONGITUCE DATUM OROER]GEODETIC POSITION BY;
N 330 01/ 24Y89 wl14° 22' 1618 1927 NAD 1st | DMATC
BF T OTIC . 1 tAERIDAN (g o) -1.64 DIFFERENCE IN LONGITUDE (A, - A5 +11.18
PR sk wER ) A EFLEC ION (A, A) COS e 49,37 LAPLACE SORRECTION (A, AL SIN o, + 6,09
LAPLACE &2IM( T (O L) 1890 39 ’ 36.’72 a -a: LAPLACE CORAM ln LATITUDES A W LONGITUDES POSITIVE
CCrar | LFC By DATH CHECLKED Bv: DATE REVISED BY: DATE
DSP FEB 75 CSH FEB 75 DSP JUN 75

A-59



« .P“‘,’ .
PROJECT
—— ngzzgm ASTRONOMIC RESULTS
AZIMUTH MARK STATION
SITEJLQFM_MEJ%_M&_;'NMM
ELEVATION w SOURCE m ELEVATION ZM SOURCE  pATC
LATITUDE LONGITUDE AZIMUTH[from; SOUTH
Q ] I [-) 4 M Q 2 ']
MEAN OBSERVED VALUE ' 60 24 49.44
REDUCTION TO SEA LEVEL [ 0,04 E 0,06 + 0,01
REDUCTION TO POLE S 0,25 + 0.12
[01URNAL ABERRATION + 0,32
ECCENTRIC REDUCTION 0,00 w 0,05 0,00
| “STRONOMIC RESULTS N 33 04 40,07 W 114 21 30,71 60 24 49,89
TD. DEVIATION, RESULT UNIT r .12 L2 .24 + .16 .4 27 t 44 ,t 1,81
OBSERVATIONS ACCEPTED 4 GROUPS 3 SETS 17 POSITIONS
UBSERVATIONS REJECTED 0 GROUPS 0 SETS 1 POSITION
METHOD OF DETERMINATION STERNECK MERIDIAN TRANSIT DIRECTION
OBSERVER J, AUSTIN J, AUSTIN H, WOODWORTH
ORGANIZATION DM_ATC DMATC m_l_ATC
INSTRUMENT T-4 86967 T-4 86967 T-3 41307
CHRONOMETER DATAMETRICS 227 DATAMETRICS 227 2E-11830
DATES OBSERVED (LOCAL} 24 NOV 74 24 NOV 74 8 FEB 75
tAEAN GREENWICH CIVIL DATE 25,09 NOV 74 25,14 NOV 74 9.13 FEB 75
2 COMPUTER AND ORGANIZATION CSH D!ATC CSH MTC DSP DMATC
CHECKER AND ORGANIZATION DSP DMATC DSP D!_ATC CSH DMATC
DATE COMPUTED | DATE CHECKED DEC_74 DEC 74 DEC 74 | DEC 74 |FEB 75 | MAR 75
INST SUPPORT (PIER, TRIPOD ETC) TRIPOD TRIPOD TRIPOD
TIME AND POLAR MOTION DATA SKETCH OF GEODETIC CONNECTION
SOURCE OF +RECISE TIME(S): WWV
SOURCE QF CORRECTION YO TIME (uTl): RBRI1H CIBQ m DQB ‘
UT! CORRECTION(S) TC SIGNAL: -Q§l91 N
SOUR. E OF POLAR COORDINATES: BIH CIRC NQ me
FPOFAGATION DELAY: APPLIED
& INSTRUMENT CONSTANTS
DESCRIPTION VIAL NO. VALUE DATE
HORREBOW LEVEL (UPPER) 20 1,142 MAR 74
WORREBOW LEVEL (LOWER) ASTRO
RANGING LEVE 749 1.212 MAR 74 2978 18’0
VERTICAL CIRCLE LEVEL
AZItAuTH CRO3S LEVEL .
1”200} M * S) .0397 FM
DEFLECTION DATA
SEDDETIC (ATITUDE GECDETIC LONGITUDE DATUM ORDE*|GEQDETIC POSITION BY:
N 33 04’ 4252 L nf 21’ 20012 | 1927 Nap 1st | pmaTc
OFFLLCTION IN MERIDAN (9, — @) -2,45 DIFFERENCE IN LONGITUDE (A, - A.) +10,59
PRILEC VERTICAL DEFLECTION (A, — A ) COS é +8,87 LAPLACE CORRECTION (A, A) SIN ¢, + 5,78
LArLACE AZIMUTH (B 60° 24 55.%7 @ =0t LAPLACE CORR ln LATITUDES & W LONGITUDES POSITIVE
COMPILED BY: UATF CHECKED BY: DATE REVISED Bv: DATE
DSP FEB 75 CSH FEB 75 DSP JUN 75

A-€0



PROJECT
T ggZONA ASTRONOMIC RESULTS
AZIMUTH MARK STATION
IR 22 DMATC 74 SITE 9 DISC YPG, DMATC 1974
ELEVATION 328.51 m lsounc: DMATC ELEVATION 200.99 m lsoulct DMATC
SOUTH
LATITUDE LONGITUDE AZIMUTH(‘IMM gty
Q 2 M 0 L " Q ) "
MEAN OBSERVED VALUE 62 37 17.07
REDUCTION TO SEA LEVEL S 0.05 H 0.02
@EDUCTION TO POLE S 0. 25 E 0.06 H- 0.12
DIURNAL ABERRATION + 0.32
ECCENTRIC REDUCTION 0.00 W 0.05 0.00
ASTRONOMIC RESULTS N 33 07 31.77 W 1ll4 21 09.75 62 37 17.53
STD DEVIATION. RESULT UNIT + .23 ¢ .46 + .14 Y .25 b .43 ,t 1.73
BSERVATIONS ACCEPTED 4 GROUPS 3 SETS 16 POSITIONS
IBSERVATIONS REJECTED 0 GROUPS 0 SETS 0 POSITIONS
METHOD OF DETERMINATION STERNECK MERIDIAN TRANSI1I DIRECTION
CUSERVER R. COURBIS R. COURBIS J. WOLF
ORGANIZATION DMATC DMATC DMATC
INSTRUISENT T-4 86967 T-4 86967 T-3 41305
CHRONGMETE R DATAMETRICS 227 DATAMETRICS 227 2E-12115
DATES OHSERVED (LOCAL 23 NOV 74 3 NOV 74 6 FEB 75
SAEAN GREENWICH CIVIL DATE 24,12 NOV 24.18 NOV 74 7.16 FEB 75
18 TER AND ORGANIZATION CSH QMAIQ- CSH DMATC DSP__DMATC
HECRER AND ORGANIZATION DSP DMATC DSP DMATC CSH DMATC
DATE COMPUTED ]mrc CHECKED DEC 74 rDEC 74 DEC 74 ]DEC 74 FEB 75 1MAR 75
WST SUPPORT (PIER TRIPOD ETC) TRIPOD TRIPOD RIPOD
TIME AND POLAR MOTION DATA SKETYCH OF GEODETIC CONNECTION
| #oe or emecisE TimE(sy WWY
a0t F CORRTCTION "0 TIME (uTl): BI“ CIRC NQ Dga

v

ORRECT) St TO S1GnA

-05188

TATION Db A

S R L OF OLAR COORTINATLS:
-—————-————M—M‘—NQL—ML

LGB

- —

APPLIED

INSTRUMENT CONSTANTS

DCSCRIPTION VIAL NO. VALUE DATE

- Woiuow (el eeeR 50 J1.142 MAR 74 v

e RREPOW N ILOWEFR)

WrNING LEVES 749 |1.212 MAR 74 SITES asTRO

gRTIEa #ye -L.UVFI 21/°%17ave

AT 1oaTe CR 26 LE S

92001 M S .0397 FEB 74

DEFLECTION DATA

v € YETIC LA AL IS GEODETIC LONCITUDY DAT UM OCROLRIGEODETIC POSITION BY:

4330 07 35r77 W 114 21" 01015 1927 NAD 1st | DMATC
CEF tCTION IN MERIDAN (@, o) -4.00 DIFFERENCE VN LONGITUDF (A, Al +8.60
PRILE VERTIC AL DFFLECTION (A, A_.l (OS¢ +7.20 LAPLACE CORRECTION (), A SIN @, +4.70
LAPLACE aZiMy TR (0 62° 37! 22 23 @ =0 LAPLACE CORR [N LATITUDES & W LONGITUDES POSITIVE
COMPILED H DATE CHECKED Bv; DATE EVISED BvY: DATE

DSP FEB 75 CSH FEB 75 DSP JIN 75

A-61




rhetacy YPG ASTRONOMIC RESULTS

LoCATION ARIZONA

AZIMUTH MARK STATION

SITE 2 DISC YPG, DMATC 1974 SITE 10 DISC YPG, DMATC 1974
ELEVATION 152.73 m lsounc: DMATC ELEVATION 144,61 o SOURCE TC
SOUTH
LATITUDE LONGITUDE Azmut%“(?'.... m’
Q 2 it o 1" 2 L o

MEAN OBSERVED VALUE 09 43 25,91
REDUCTION TO SEA LEVEL S 0.02 0,00
“EDUCTION TO POLE S 0.25 E 0.06 o 0,10
DiURNAL ABEARATION 0.32
ECCENTRIC REDUCTION Q. 0. 08 W 0.04 .00
L3THONOMIC RESULTS N 33 01 40.25 W 114 24 30,99 09 43 26.34 ‘
[ 570 CEVIATION RESULT umiT ¢ L13 L8 .25 + ,16 i .28 4 47, 1.81
[~ SSeuvat ons accesTED 4 _GROUPS 3 SETS 15 POSITIONS
OBSERVATIONS REJECTED 0 GCROUPS 0 SETS 1 POSITION

METHOD OF DETERMINAT ION STERNECK MERIDIAN TRANSIT DIRECTION

BSERVER J. AUSTIN J. AUSTIN [K. ZELLERS
HGANIZATION DMATC DMATC MATC

INSTHUMENT T-4 86967 T-4 86967 T-3 41307

CHRONOME TER DATAMETRICS 227 DATAMETRICS 227 2E-11830
0 7F 5 OBSERVED 1LOCAL 22 NOV 74 22 NOV 74 FEB 175

AN CREENWICH CIVIL DATE 23.09 NOV 74 23.15 NOV 74 2,10 FEB 75

PeeUTER AND ONGAKIZATION CSH _DMATC CSH DMATC DSP _ DMATC
| C HCnER AND ORGANIZATION DSP DMATC DSP _DMATC ICSH DMATC
| 174 comruTED [oare cuecnen DEC 74 I DEC 74 DEC 74 | DEC 74 FEB 75 | MAR 75
INST §,BPORT (BIER TRIPOD ETC) TRIPOD TRIPOD TRIPOD

TIME AND POLAR MOTION DATA

SKETCH OF GEQDETIC CONNECTION

VHOE O PRECISE TiNE(SY: WV
 souk-t «r comection vo Time wihn: BTN CIRC, NO. D98
e T RB TITT ~
T- AGrAT ~ Ot A .
P , APPLIED
INSTRUMENT CONSTANTS |
DESCRIPTION VIAL NO. | VALUE DATE ASTRO . .. N
e e il urnr s 50 [1.147 _ |MAR 74 AR $0 MO
"k ’ LOWE M ,
MAN b 749 |1.212  |MAR 74
VETI AL 3 VEL
e weain SITE 10
R .0397 | FEB 74 4
LEFLECTION DATA
Gt € ATITUDE Gt JETIC LONGITUDE DAT M 0RULRIGLODE POSITION B :
@ ’ ' ”

N 33° 01 42793 W 114° 24 23.65 | 1927 NAD st | pMATC
DL: ECTiin IN MERIDAN o, P -2.68 DIFFERENCE In LONGITUDE ¢A, A=) +7.34
[ oRiat vER ICAL DEF. 1ON A, - A1 (DY e +6.15 LAPLACE CORRECTION (A, A ) SIN @, +4.00
LAEL A AZIMUTH (O 09° 43 30434 n =0t LAPLACE COAR l~ LATITUDES &4 W L¢ ..\,n':ﬁ‘ POSITIVE
COM# '.t‘D ) {AVE CHECKED Bv; DATE REVISED P+ CATE

DSP FEB 75 CSH FEB 75 DSy JUN 75
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:::fv‘:;n ARTZONA ASTRONOMIC RESULTS
AZIMUTH MARK STATION
SITE 7 DISC YPG, DMATC 1974 SITE 11 DISC YPG, DMATC 1974
€Levation  185.20 m [source — DMATC €CevaTion 121.32 m [somet pMATC
LATITUDE LONGITUDE Azmrn(hm bl
o ) (3 LN g ) n
MEAN OBSERVED VAL UE 264 39 21.91
NEDUCTION TO SEA LEVEL S 0.02 0.00
REDUCTION TO B¢ LE S 0.26 E 0.06 + 0.10
DIURNAL ABERRATIGN + 0, 32
E~CENTRIC REDUTION N 0.20 E 0.12 0.00
ASTRONOMIC RESULTS N 33 01 06.77 W 114 25 138.97 264 39 22.33
S0 DEVIATION RESULY, UMIT t .10« .19 + .17 Lt .29 ¢ 49+ 2,23
ONSTRAVAT.ONS AL . PTED 4 GROUPS 3 SETS 21 POSITIONS
OBS:AVATIONS REJFCTED 0 GROUPS 0 SETS 1 POSITION
METH 0 CF DETERMINATION STERNECK R1 DIRECTION ‘
OBSFAVER J. AUSTIN J. AUSTIN C. TAYLOR
ORGANIZATILN DMATC DMATC DMATC
(NS TRUMENT T-4 86967 T-4 86967 T-3 52891
CHAINOMETLR DATAMETRICS 227 DATAMETRICS 227 2E-11991
[0a 5 neSLYiD LocAL) 26 NOV 74 26 NOV 74 JAN 75
MEAN CREFNWICH CIVIL DATE 27.08 NOV 74 27.14 NOV 74 26.18 JAN 75
COMPUTER ANG ORGANIZATION DSP J)HQIQ DSE maxg wc
CHEC~ER AND CRGANIZATION CSH DMATC CSH ILM_ATC
S re cpmpprED Joare cueceo DEC 74 | DEC 74 DEC 74 | DEC 74 FEB 75 I MAR 75
nST SUFP T (PIER TRIPOD ETC) TRIPOD I1POD [9)))
!.. TIME AND POLAR MOTION DATA SKETCH OF GEODETIC CONNECTION
r—. LoF REC).E TIME(5): WWV
[j—'_ T usE CTon 10 TIME Wi BTH CIRC, NO. D98 |
' SHE CTIGNGS) TO SIGNAL: _0?197
[ ST IPmOAt FClogH DTS BIH CIRC. NO, D98
! T e S/TE 1 r
INSTRUMENT CONSTANTS
DESCRIPTION VIAL NO. | VALUE DATE T
WORKFRLW LFVEL (COPFR) 50 1.142 MAR 74
" TESNWw LEVEL (LOWER)
 wrion LB EL 749 1.212 MAR 74 ASTRO
’_‘-‘ 1CA,. CIRTLE LEVEL
b::-.s T CROSS | FVEL
:f__zoo) M+ 5) .0397 1B 74
DEFLECTION DATA
“to FTIZ LATITLOE GEODETIC LONGITUDE DATUM ORDER| GEODLTIC POSITION Bv:
N 33¢ o1 09745  |w114° 25 3F.73 | 1927 Nap 1st | pMATC
LEFL» "ION IN MERIDAN (@, — @) -2.68 DIFFERENCE IN LONGITUDE (A, — Ao +6.24
ori- ¢ VrmTicAL DEFLECTION (A, - A) COS e +5.23 LAPLACE CORRECTION (A, ~ A.) SIN ¢ +3.40
LEp ACE AT(MUTH 4V 264° 39°¢ 257 73 @ n@% LAPLACE CORR [N LATITUDES & W LONGITUDES POSITIVE
CCr TLED nve GATE CHECRED OY; OATE REVISED Bv: DATE
DSP FEB 75 CSH FEB 75 DSP JUN 75
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PROJECY !!a

LOCATION ARIZONA

ASTRONOMIC

RESULTS

AZIMUTH MARK

STATION

PGT 2 AMS 60 SITE 12 DISC YPG, DMATC 1974

ecevation  265.20 m [ sovace DMATC ELEvATION 107.80 m | Ridaad

LATITUDE LONGITUDE umumih.-u w '

o 2 2 o ! [l o g "
MEAN OBSERVED VAL UE 308 03 06.78
REDUCTION TO SEA LEVEL S 0.02 - 0.02
AEDUCTION TO POLE S 0.26 E 0.06 + 0.12
DIURNAL ABERRAT|ON + 0.32
E-CENTRIC REDUCTION S 0.36 E 0.36 0.00

ASTRONOMIC RESULTS N 33 01 39.11 E 114 27 40.22 308 03 07.20
S D DEVIATION, RESULT. UMIT . .12 .« .23 ¢+ .10 L, .17 + .35 ,*r 1.4]
OBSERVAT.ONS ACCERTED 4 GROUPS 3 SETS 16 POSITIONS
OBSERVATIONS REJECTED 0 GROUPS 0 SETS 0 POSITIONS
METHOC % DETERMINATION STERNECK MERIDIAN TRANSITE DIRECTION

0BSERVER R. COURBIS R. COURBIS R. CAMPBELL
ORSANIZAT 10N DMATC DMATC DMATC

INSTRUMENT T-4 86967 T~4 86967 T-3 41304
CHRONOMETER DATAMETRICS 227 DATAMETRICS 227 2E-12467

DATES GBSERVE 1LOCAL) 27 NOV 74 27 NOV 74 6 FEB 75

MEAN GREENWIC: CIVIL DATE 28.08 NOV 74 28.14 NOV 74 7-19 FEB 75
COMBUTER AND ORGANIZATION DSP DMATC DSP DMATC DSP__ DMATC

| CHECSER AN CROANIZATION JCSH DMATC CSH DMATC CSH DMATC

TATE LOMFUTED IDAYE CnECxED

EC 74 | DEC 74

DEC 74 | DEC 74

—
MAR 75 I MAR 75

SN,
51 SUPPQRY BIER TRIPOD, ETC)

TRIPOD

TRIPOD

TRIPOD

TIME AND POLAR MOTION DATA

- F PRECISE TIME(S):

Wwv

T, CORRECTIONIS) TO SIGNAL:

-0%200

[}

f

i

l_a ¢ ¢ - amcction to 1me wt- BIH GIRC. NO. DY8

ACE OF PULAR COORDINATES

BIH CIRC. NO. D98

- — L=
PAGA N FLa

APPLIED

INSTRUMENT CONSTANTS

DESCRIPTION VIAL NO. VALUE DATE

HARREHOW LEVEL (UPPEW) 50

1.142 MAR 74

MORKEBOW [ EVEL (LOWER)

MANGING LEVEL 749

1.212 MAR 74

ASTRO

VEKRTICA, CHARCLE LEVEL

AZIMIITH CROSS LFVEL

R 2001 1M ¥ 5)

.0397 | FEB 74

SKETCH OF GEODETIC CONNECTION

N

139°28°12.8

-

SITE IR

DEFLECTION DATA

GEODETIC LATITUDE GEODETIC LONGITUDE DATUM ORDER|GEODE T1C POSITIGK BY:
N 33° 01 42767 W 114° 27'  35)85 1927 NAD Ist | DMATC
DEFLECTION 10 MERIDAN (¢ — ¢.) -3.56 DIFFERENCE iN LONGITUDE (A, - An +4.37
PPI*AE VERTICAL DEFLECTION (A, ~ lj,l CQOS ¢ +3.66 LAPLACE CORRECTION (A, — A ) SIN o, +2.38
LEPLACE AZIMUTH (@ ng° 03! N9 758 @ =@t LAPLACE CORR ru LATITUDES & w LONGITLOES ~uSITIVE
OPABILED wv: DATE CHECXED Bvy DATE REVISED 8v: OATE
DSP FEB 75 CSH FEB 75 DSP JUN 75
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g

bl

e

PROJECY YPG
LOCATION ARIZONA ASTR°N°M|C RESULTS

AZNNUTH MARK STATION

PGT 2 AMS 1960 B 3 1934
ELEVATION 265,.20m | sounce DMATC ELEVATION g9 04m [soumce
LATITUDE LONGITUDE Allluﬂli"om ””T")
——
= " o ! " a ) s
r-f‘uu.oosa!vm JALUE 206 53 49 .41
 EDUCTION TO SEA LEVEL 0.01 - 0.02
[~F0. "Tiom To eOLE s 0,26 E 0,05 + 0.10
-~ uhwAL ABEARATION + 0,32
ECCENTRIC REDUCTION 0,00 0,00 0,00
[ asTRoMoMIC RESULTS N 32 48 38,32 W 114 22 41.12 206 53 49.82
S T UEVIATINN RESLLY. UNIT : .10 4% .21 + .12 ot 22 t .26 ., 1,00
GASEAVAT N5 ACZESTED 4_GROUPS 3 SETS 15 POSITIONS
£8S:PVATIONS RE FCTFD 0_GROUPS 0 SETS 2 POSITIONS
WETR L CE TFTEAMINATION STERNECK MERIDIAN TRANSIT DIRECTION
JBSFoLE@ R, COURBIS R, COURBIS C, TAYLOR
OFSAN. TAY N DMATC DMATC DMATC
INSTE ot wt T-4 86967 T-4 86967 T-3 52891
CAR L NGAL TER DATAMETR]ICS 227 DATAMETRICS 227 2E-11991
1€ OHSEAVED (LOCAL) 9 DEC 74 9 DEC 74 31 JAN 75
Lrakras SAECHWICH CIVIL OATE 10,07 DEC 74 10,12 DEC 74 1,24 FEB 75
.1 _"ih au0 ORGANIZATION CSH IMATC | CSH _ DMATC DSP __DMATC
Cn -BR AND GRCANIZATICN DSP DSP__DMATC CSH DMATC
(.- " wiito Joate caecaeo DEC 174 | DEC 74 DEC 74 DEC 74_|FEB 75 | MAR 75
[radr cors ‘A TRIPOD, ETC) TRIPOD TRIPOD TRIPOD
t TIME ANC POLAR MOTION DATA SKETCH OF GEODETIC CONNEC?ION
i‘ RECISE TIME(S): WY
{. PCE (4 “URKECTION TO TIME (uti):  BIH CIRC, NO, D99 NO ECCENTRICITY
J _..“ (RECION{S) 10 SIGNAL: -0?235
[-‘a ¢ 7 oLaR COONDINATES. BIH _CIRC, NO, D99
§onOBaLAT G SFLAY; APPLIED
|

INSTRUMENT CONSTANTS

DESCRIPYI'ON VIAL NO. VALUE DATE
KOOMEBOW LEVEL (LPPER) 50 1.142 MAR 74
HORVESOW EVEL (LOWER)

FLNLING LEVE 719 1,212 MAR 74
VERTIC A, CIRCLE EVEL

AZIN )W CROSS LEVEL

(= 200) ™ + ) .0397 FEB 74

DERFLECTION DATA

ORDER|GEODETIC POSITION BY:;

Gt TIC LATITUDE GEQDETIC LONGITUDE DATUM

= e e o '
N 32° 48’ 39753 w114 22 35, 60 1927 NAD 1st| DMATC
DEF LCTION IN MERIDAN (¢, - o) -1.21 ODIFFERENCE IN LONGITUDE (A, ~ AQ) +5.57
75vr VERTICAL DEFLECTION (A, — xﬁ) COS e +4, 64 LAPLACE CORRECTION (A, = A.) SIN o 1+2.99
L PLACE AZIN. " n (T 206° 53! 5271 @y =at LAPLACE COAR [u LATITUDES & W LONGITUDES POSITIVE
¢ cap!LED HY: DATE CHECKED 8Yy OATE REVISED 8v: DATE

Dsp FEB 75 CSH FEB 75 DSP JUN 75
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¢ BTF e - ae s
pAoies] YPG ASTRONOMIC RESULTS
LOCATION JRIZOH_A
ALIMUTH MARK STATION
PGT 3 AMS 1960 HILLT S S 1949
ELEVATION 549, 60m | source DMATC ELEVATION 441 97p i SOURCE TC
LATITUDE LONGITUDE AZIMUTH:MQN UTH ’
-y L 2 ° L " g L )
MEAN OBSERVED VALUE 194 37 35.52
REDUCTION TO SEA LEVEL S 0,05 - 0,02
REQUCTION TO POLE S 0,26 E 0,05 + 0,13
DIURNAL ABERRATION + 0,32
ECCENTRIC REDUCTION 0,00 0,00 0,00
ASTRONOMIC RESULTS N 33 06 13,48 W 114 18 02,80 194 3% 35,95
STD DEVIATION, RESULT UNIT $ 14 ¢ .29 + 11, .19 + .62 ,*r 2,47
GISERVATIONS ACCERTED 4 GROUPS 3 SETS 16 FOSITIONS
OBSERVATIONS REJECTED 0 GROUPS 0 SETS 0 POSITIONS
METHOD OF DETERMINATION STERNECK MERIDIAN TRANSIT DIRECTION
OHSERVER R, COURBIS R, OOURBIS H, WOODWORTH
AGANIZATION DMATC DMATC DMATC
INSTRUMENT T-4 86967 T-4 86967 T-3 52891
CHRONOMETER DATAMETRICS 227 DATAMETRICS 227 2E-11991
DATES OHSERVED (LOCAL 6 DEC 74 6 DEC 74 10_FEB 75
tEAN GREENWICH CIViL DATE 7.08 DEC 74 7.13 DEC 74 11,12 FEB 75
COCMMPUTER AND ORCANIZATION DSP DMATC DSP DMATC DSP DMATC
CHECKER AND CRGANIZATION CSH DMATC CSH DMATC CSH DMATC
DATE ComPL €D | DATE CHECKED DEC 74 | DEC 74 DEC 74 | PEC 74 FEB 75 |MAR 75
INST SUPPORT (PIER TRIPOD ETC) TRIPOD TRIPOD TRIPOD

TIME AND POLAR MOTION DATA

SOURCE OF PRECISE TIME(S):

wwv

SQURCE OF CORRECTION

"0 VIME (uTh):

BIH CIRC. NO, D99

UTI CCRRECTION(SY TO SI1ChAL:

-05227

SQURCE OF FOLAR COORDIN, TES

BIH CIRC, NO, D99

PROCAGATION CELAY:

APPLIED

INSTRUMENT CONSTANTS

SKETCH OF GEODETIC CONNECTION

NO ECCENTRICITY

DESCRIPTION VIAL NO. VALUE DATE
HURREBOW 1 EVEL (UPPER) 50 1,142 MAR 74
HORREBOW LEVEL (LOWER)
HANCING LEVEL 749 1,212 MAR 74
VERTICAL CIRCLE LEVF)
AZIMUTH CROSS LEVEL
(®_200) v } 5) 20397 FEB 74
DEFLECTION DATA

EODEYIC LATITUDE GEODETIC LONGITUDE p DATUM ORDER|GE( DETIC POSITION BY:
N 33°06 ' 15.5%8 w1l ° 17’  56.62 1927 NAD st DMATC
DEFLTCTION IN MERIDAN (¢, - ¢.) -1.90 CIFFERENCE N LONGITUDE (A, — Ag) +6,18
FRIME VERTICAL DEFLECTION (A, = A ) COS ¢ +5.18 LAPLACE CORRECTION (A, Ag) SIN ¢, +3, 38
LAPLACE AZI4 TH (O ) 194 o ag7! 3933 o =a! LAPLACE CORR ln LATITUDES & W LONGITUDES POSITIVE
COMPILED BY: DATE CHECKED Byy DATE REVISED B': DATE

DSP FEB 75 CSH FEB 75 DSP JUN 75
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PROJECT YRG
. —Trou = ASTRONOMIC RESULTS
if AZIMUTH MA 3K STATION
PGT 2 AMS 60 MPS 25 IMATC 74
ELEVATION 265.20m | SOURCE DMATC ELEVATION 170, 06m ]399 mATC
LATITUDE LONGITUDE AIIIUTN(;'OM: ””’“)
i i
o ) ” (-] FE ) "y L ]
e MEAN QBSERVED VALUE 247 31 49.44
! REDUCTION TO SEA LEVEL S 0.03 - 0,01
. [~ “ucTion To PO.E s 0,26 E 0,05 + 0,09
DIURNAL ABERRATION + 0,32
i3 ECCENTRIC REDUCTION 0,00 0,00 0,00
Ll
= ASTR INOMIC RESULTS N 32 54 04,40 W 114 22 59,50 247 31 49,84
! ‘1 [ 570 DEVIATION RESULY, UNIT 2.15 L # . 30 t .12 L, .20 + .35 ,* 1.40
. OBSERVATIONS ACCEPTED 4 GROUPS 3 SETS 16 POSITIONS
OBSERVATIONS PEJECTED GROUPS 0 SETS O POSITIONS
ol METHOD OF DETEFMINATION |STERNECK MERIDIAN TRANSIT DIRECTION
OBSERVER [R. COURBIS R, COURBIS C. TAYLOR
ORGANI ZATION [DMATC DMATC DMATC
INSTRUMENT T-4 86967 T-4 86967 T-3 52891
: CHPONOMETER DATAMETRICS 227 DATAMETRICS 227 2E-11991
DATES OB5LRVED (LOCAL) 2 DEC 74 2 DEC 74 24 JAN 75
MEAN GREENWICH CIVIL DATE 3.07 DEC 74 3.12 DEC 74 25.14 JAN 75
COMPUTER AND ORGANIZATION ~ |DSP DMATC DSP DMATC DSP DMATC
CHECKER AND ORGANIZATION FSH DMATC CSH DMATC CSH DMATC
0aTE compuTED | DaTE cHecken  [DEC 74 | DEC 74 DEC 74 |DEC 74 FEB 75 | MAR 75
INST SuFPORT (PIER, TRIPOD. €TCy  [TRIPOD TRIPOD TRIPOD

TIME AND POLAR MOTION DATA

SOUKCE GF PRECISE TIME(S):

Wwv

SOUHCE oF CORRECTION 7o TIME (uTiy: BIH CIRC. NO., D99

UTH CORRECTICNIS) TO SIGNAL:

—05215

SOURCE OF POLAF COQORDINATES:

BIH CIRC, NO, D99

PRCPASATION DFLAY:

APPLIED

INSTRUMENT CONSTANTS

SKETCH OF GEODETIC CONNECTION

NO ECCENTRICITY

DESCRIPTION VIAL NO. VALUE DATE
HORREBOW LEVEL {UPPER) 50 1,142 MAR 74
HORREBOW LEVEL (LOWER)
H{ANGING LEVFL 749 1.212 MAR 74
VERTICAL CIRCLE { EVEL
AZIMUTH CROSS LEVEL
1R 260) (M + §) ,0397 L. FEB 74
DEFLECTION DATA

GEODETIC LATITUDE GEODETIC LONGITUDE DATUM O R DER] GEODETIC POSITION BY;
N 3P 54’ 03766 w 114° 22’ 54,42 1927 NAD 1st 1
DEFLECTION IN MERIDAN (¢, - ) +0,74 OIFFERENCE IN LONGITUDE M, - Ao +0,08
PRIME VERTICAL DEFLECTION (A, ~ A} COS +4,27 LAPLACE CORRECTION (A, — Ag) SIN ¢ +2,76
LAPLACE AZIMUTH (O 247 '° 31! 52 60 @, =at LAPLACE CORR [N LATITUDES & W LONGITUDES POSITIVE
COMPILED BY; DATE CHECKED BY; DATE REVISED BY; DATE

DSP FER 15 .CSH FEB 75 DSP JUN 75
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PROJECT

ARTZONA

LOCATION

ASTRONOMIC RESULTS

AZIMUTH MARK

STATION

e ——

PGT 3 AMS 1960 IR 22 DMATC 1974
eLevaTion 549,60 m | source DMATC ELEVATION 328,5] m SOURCE 1y
SOUTH
LATITUDE LONGITUDE Azmum?l‘:cm e
o /) o ("] 1 » Q L N

“AEAN OBSERVED VALUE 230 41 56.84
REDUCTION TO SEA LEVEL S 0.05 — 0.04
REOUCTION TO POLE S 0.26 E 0.05 W 0.12
DIURNAL ABERRATION H 0.32
ECCENTRIC REDUCTION 0.00 0,00 0.00
A STRONDMIC RESULTS N 33 02 24.51 W_114 32 47.10 230 41 57.24
[ 5TD DEVIATION. RESULT uMIT t .13 .+ 27 + ,12 ¢ .20 + .38 +% 1.53
BSERVATIONS ACCEPTED 4 GROUPS _ 3 SETS 16 POSITIONS
| BSERVATIONS REJECTED 0_GROUPS 0 _SETS 0 POSITIONS
“JETHOD OF DETERMINATION STQRNECK

BSERVER R. COURBIS

YRGANIZATION DMATC — DMATC

INSTRUMENT T-4 86967 T-4 86967 -3 41307
CHRONOMETER DATAMETRICS 227  DATAMETRICS 227 2E-11830

DATES Q8SERVED (I_OCAL) 12 DEC 74 12 DEC 74 1§ FEB 75
AN GREENWICH CIVIL DATE 13.08 DEC 74 13.14 DEC 74 7.08 FEB 75

WAPUTER AND ORGANIZATION CSH DMAIS:

CHECKER AND ORGANIZATION DSP DMATC

DATE COMPUYTED ]on: CHECKED DEC 74 DEC 74_

INST SUPPORT (PIER. TRIPOD ETC) RIPOD TRIPOD RIPQD

TIME AND POLAR MOTION DATA

SOURCE OF PRECISE TIME(S):

WV

SOURCE NF CORRECTION TO TIME (UTI):

BIH CIRC. NO. D99

JT1 CORRECTION(SY TO SIGNAL:

-08244

SOURTE OF POLAR COOROINATES:

BIH CIRC., NO, D99 !

PRUPAGATION DELAY:

_APPLIED

INSTRUMENT CONSTANTS

SKETCH OF GEODETIC CONNECTIO

NO ECCENTRICITY

DESCRIPTION VIAL NO. VALUE DATE
ROTMREROW EVEL (UPPER) 50 1.142 MAR 74
HORREROW _EVEL (LOWER)
HANGING LEVEL 749 1.212 MAR 74
VERTI|CAL CIRCLE LEVEL
AZIMAYTH CROSS LEVEL
(R 20m) (M * S) .0397 [ FEB 74
DEFLECTION DATA

GEODETIC t ATITUDE GEQDETIC LONGITUDE . DATUM ORDER|GEODETIC POSITION BY:
N_33° 02 28,77 114° 32 43,74 | 1927 NAD  l1st| pMATC
DEFLECTION IN MERIDAN (¢, — @) 4,26 DIFFERENCE IN LONGITUDE (A, — Ag) +3.16
PRIME VERTIZAL DEFLECTION (A, - A} COS ¢ +2. 82 LAPLACE CORRECTIVN (A, - A) SIN ¢, +1.83
LAPLACE AZIMUTH (O 2300 41' 59 _'07 ag-af LAPLACE CORR ]N LATITUDES 8 W LONGITUDES POSITIVE
COMPILFD Ry DATE CHECKED AYy DATE REVISED BY; OATE

DSP FEB 75 CSH FEB 75 DSP JUN 75
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PROJECT YPG

AT S Pacas ASTRONOMIC RESULTS

AZIMUTH MARK STATION

SITE 8 pIsc 1974 IR 23 DMATC 74

ELEVATION 229.16 m | Sounce DMATC ELEVATION 279 04 m | source DMATC
LATITUDE LONGITUDE Azmu'm‘h.m by
Iy L o °o 1) Q LN

MEAN DBSERVED VALUE 359 52 12.56

REODUCTION TO SEA LEVEL S 0.04 0.00

REDUCTION TO POLE S 0.26 |E 0,05 + 0.10

DIURNAL ABERNATION + 0,32

E£CCENTRIC REDUCTION 0. 00 0.00 0.00

ASTRONOMIC RESULTS N 33 07 08,72 114 21 28,81 359 52 12.98

r.wo DEVIATION, RESULT UNIT + A T A 225 + .18 .32 : .25 L2 1,00

OBSERVATIONS ACCEPTED 4 GROUPS 3 SETS 16 PQSI;[IOJL

OBSERVATIONS REJECTED 0 GROUPS 0 SETS 0 POSITIQNS

MTTHOD OF DETERMINATION IMERIDIAN TRANSIT DIRECTION

OBSERVER J, AUSTIN I, AUSTIN C. TAYLOR

ORGANIZATION DMATC DMATC DMATC

| INSTRUMENT -4 86967 T-4_86967 T-3 52891

| C RONOMETER DATAMETRICS 227 DATAMETRICS 227 2E-11991

[ D TES OBSERVED (LOCAL: 13 DEC 74 13 DEC 74 1 FEBR 75

Mt AN GREENWICH CIVIL DATE 14.08 DEC 74 14.12 DEC 74 2.00 FEB 75

COMPUTER AND ORGANIZATION CSH DMATC ICSH _ DMATC DSP __ DMATC

CHECKER AND ORGANIZAT ON DSP DMATC DSP__ DMATC CSH DMATC

DATE COMPUTED | DATE CHECKED DEC 24 | DEC 74 IDEC 74 | DEC 74 MAR 75 | MAR 75

1NST SUPPORT (PIER, TRIPOD ETC) TRIPOD TRIPQOD TRIPQOD

TIME AND POLAR MOTION DATA

NO ECCENTRICITY

SOURCE OF PRECISE TIME(S); WWV
SOURCE OF CORRECTION 70 TIME (uTl): BTH CTRC, NO,. DS9 . 4
UTI CORRECTION{S) YO SIGNAL: —08246
SOURCE OF POLAR COORDINATES: Blu CIBC NQ n99
PROPAGATION DELAY: APLLIED
INSTRUMENT CONSTANTS

DESCRIPTION " VIAL NO. VALUE DATE
HORREBOW LEVEL (UPPER) 50 1.142 MAR 74
HORREBOW LEVEL (LOWER)
HANGING LEVEL 749 1.212 MAR 74
VERTICAL CIRCLE LEVEL
«ZIMUTH CROSS LEVEL
{R_200) (M * S) .0397 FEB 74

SKETCH OF GEODETIC CONNECTION

DEFLECTION DATA

GEODETIC LATITUDE GEODETIC LONGITUDE DATUM O R DER| GEODETIC POSITION BY:
N 33 07’ 12754 w118 21' 20.52 | 1927 NAD 1st | DMATC
DEFLECTION IN MERIDAN (4, — ¢;) -3,.82 DIFFERENCT IN LONGITUDE (A, — Agl +8.29
PRIME VERTICAL DEFLECTION (A, — A ) COS ¢ +6.94 LAPLACE CORRECTION (A, - Ag) SIN ¢ +4.53
LAPLACE AZIMUTH (@ 359 © 52 17451 a.=at LAPLACE CORR [N LATITUDES & W LONGITUDES POSITIVE
COMPILED BY: DATE CHECKED BYy DATE REVISED BY: DATE

DSP FEB 75 CSH FEB 75 DSP JUN .5
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PROJECT
———— ARTZONA ASTRONOMIC RESULTS
ALIMUTH MARK STATION
SITE 12 DISC YPG, DMATC 1971 IR 24, IMATC 74
ELEVATION 107.80m | Source npumATC ELEVATION o5y 35m [soumce  pMATC
LATITUDE LONGITUDE AZIMUYH‘ from m
_ o ? m ° ) 2 P )
MEAN OBSERVED VALUE 126 37 23.20
REDUCTION TO SEA LEVEL s 0,03 - 0,01
REOUCTION TO POLE ] 0,27 E 0,05 + 0,10
DIuNAL ABERRATION + 0,32
ECCENIRIC REDUCTION 0,00 W 0,2] 0,00
ASTRONOMIC RESULTS N 32 57 47.68 W 114 21 34.88 126 37 23,62 ‘
SYD. DEVIATION, RESULT, UNIT t .13 i .26 + .13 23 + 27 ,* 1,06
OBSERVATIGNS ACCEPTED 4 GROUPS 3 SETS 15 POSITIONS
OBSSRYATIONS RELECTED 0 GROUPS 0_SETS 1l POSITION
ML T00 OF DETERMINATION STERNECK MERIDIAN TRANSIT DIRECTION
OBSFRVER R, COURBIS R, COURBIS K, ZELLERS
ORGANI ZATIIN DMATC DMATC DMATC
INSTRUMES T-4 86967 T-4 86967 T-3 41307
CHRC . METER DATAMETRICS 227 DATAMETRICS 227 2E-11830
DATES OBSERVED (LOCAL) 14 DEC 74 14 DEC 74 31 JAN 75
MEAN GREENWICH CIVIL DATE 15.06 DEC 74 15,12 DEC 74 1,07 FEB 75
COMPUTER ANO ORG . KNIZATION DSP DMATC DSP__DMATC DSP _DMATC
6 SEAEN AnoONGA ) ZATION CSH DMATC SH _DMATC CSH DMATC
[ oo7e computen  foatecweckeo  |DEC 74 | DEC 74 [DEC 74 | DEC 74 MAR 75 | M
11T SuPPORT (PIER, TRIPOD, ETC) TRIPOD ITRIPOD TRIPOD

TIME AND POLAR MOTION DATA

SCURCE OF PRECISE TIME(S);

wWv

CORRECTION(S) TO SIGNAL:

SOURCE oF CORRECTION TO TIME (uTl:: BIH ZIRC, NO, D99

-05219

| SUURCE OF POLAR COORDINATES: BIH CIRC. NO. D99
PROV &uA™I )N DELAV: APPLIED
INSTRUMENT CONSTANTS
DESCRIPTION VIAL NO. VALUE DATE

HORREBOW LEVEL (LPPER) 50 1.14-2__ MQB 74 ‘
HORREDOW LEVEL (LOWER)

HANGING L EVEL 749 1,212 MeB 74
VERTICAL CIRCLE LEVEL

AZIMUTH CROS5S LEVEL
| (R) 200) (M F ) ,0397 FEB 74

SKETCH OF GEODETIC CONNECTION

IXAZ‘/ ( ) ASTRO

270°39' 295

OEFLECTION DATA

GEODETIC LATITUDE GEODETIC LONGITUDE DATUM ORDER| GEODETIC POSITION 8Y:
) ’

N 32° 57’ 50.,%6 W 1ll4 21 24,79 1927 NAD 1st DMATC
DEFLECTION IN 1ERIDAN (§, — ¢g) -2.78 DIFFERENCE IN LONGITUDE (A, ~ Ag) +10,09
PPIME VERTICAL DEFLECTION (A, = A) COS ¢ '."8.47 LAPLACE CORRECTION A, — Ag) SIN ¢, +9, 19
L/PLACE AZIMUTH (O 1260 37 ¢ 29,7 @g = at LAPLACE CORR [N LATITUDES & W LONGITUDES POSITIVE
C,*AP1LED BY; DATE CHECKED BY: DATE REVISED BY: DATE

DSP DEC 74 . CSH DEC 74 DSP JUN 75
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DESCRIPTION OF BENCH MARKS

Level Line "A" - Yuma County, Arizona

1113+72,.08 AHD 1957 - Located in the southeast corner of the inter-
‘section of U,S, Highway 95 and the main entrance road (Laguna Road) to
the U,S, Army Yuma Proving Ground, The mark is an Arizona Highway
Department (AHD) disk set in the top of a concrete mass that is flush
with the surface of the ground. It is stamped: '"1113+72,08 1957
304.09". It is located 100 feet east of the centerline of highway 95,
5,0 feet east of telephone pole No, W-M B-1 1458 and 2.0 feet south-
east of an AHD R/W post,

1130+61,77 AHD 1957 - 0,35 mile north on U,S, Highway 95 from the
Intersection of highway 95 and the main entrance road to the U,S, Army
Yuma Proving Ground. The mark is an Arizona Highway Department (AHD)
disk stamped: "1130-61,77 1957" and set in the top of a round concrete
post, 12-inches in diameter that projects 0,3 foot above ground., It

is located 100 feet west of the centerline of the highway, 71.5 feet
south of telephone pole No, W-M B-1 1337 and 2,0 feet south of an

AHD R/W post.

1144+45,07 AHD 1957 - 0.6 mile north on U,S, Highway 95 from the inter-
section of highway 95 and the main entrance road to the U,S., Army

Yuma Proving Ground, The mark is an Arizona Highway Department (AHD)
disk stamped: '1144-45,07 1957 321,73" and set in the top of a round
concrete post, 12-inches in diameter that projects 0,2 foot above ground,
1t is located 100 feet east of the centerline of highway 95 and 1.9 feet
south of an AHD R/W post.

1160+00,00 AHD 1957 - 0.9 mile north on U,S, Highway 95 from the inter-
'section of highway 95 and the main entrance road to the U,S, Army

Yuma Proving Ground. The mark is an Arizona Highway Department (AHD)
disk stamped: ''1160+00,00 1957 336.88" and set in the top of a con-
crete post 12-inches in diameter that is flush with the ground., It

is located 100 feet east of the centerline of highway 95 and 2.3 feet
south of an AHD R/W post.
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1175+00,0 AHD 1957 - 1,2 miles north on U,S, Highway 95 from the inter-
section of highway 95 and the main entrance road (Laguna Road) to the
U.S. Army Yuma Proving Ground, The mark is an Arizona Highway Depart-
ment (AHD) disk stamped: ''1175+00,0 1957 339,69" and set in the top

of a round concrete post, 12-inches in diameter that projects 0.1 foot
above ground, It is located 100 feet east of the centerline of high-
way 95 and 2.0 feet south of an AHD R/W post. 5

1190+00 AHD 1957 - 1,5 miles north on U,S, Highway 95 from the inter-
sSection of highway 95 and the main entrance road to the U,S, Army
Yuma Proving Ground. The mark is an Arizona Highway Department (AHD)
disk stamped: "1190+00 1957 351.29" and set in the top of a round
concrete post, 12-inches in diameter that projects 0.3 foot above
ground., It is located 100 feet east of the centerline of highway 95
and 2,0 feet south of an AHD R/W post,

COUNTY WELL AZIMUTH MARK - 1.7 miles north on U,S, Highway 95 from the
intersection of highway 95 and the main entrance road to the U,S, Army
Yuma Proving Ground. The mark is a standard USC&GS azimuth disk stamped:
"COUNTY WELL 1949" and set in the top of a concrete post, 12-inches
square that projects 0.3 foot above ground. It is located 70 feet

west of the centerline of highway 95 and 19.0 feet east of a power pole,

1235+00.0 AHD 1957 - 2.4 miles north on U,S, Highway 95 from the inter-
section of highway 95 and the main entrance road to the U,S, Army Yuma
Proving Ground., The mark is an Arizona Highway Department (AHD) disk
stamped: ''1235+00.00 1957'" and set in the top of a round concrete
post, 12-inches in diameter that projects 0.2 foot above ground. It

is located 100 feet west of the centerline of highway 95 and 1.8 feet
south of an AHD R/W post.

COUNTY WELL 2 - 2,7 miles north on U,S, Highway 95 from the intersection
of highway 95 and the main entrance road to the U,S, Army Yuma Proving
Ground. The mark is a standard USC&GS triangulation station disk
stamped: ''COUNTY WELL 2 1957" and set in the top of a concrete post,
15-inches square that projects 0.2 foot above ground., It is located

on the top of a small ridge above 500 feet north-northeast of the
junction of highway 95 and the Martinez Lake Road. Also, it is 66 feet
east of the centerline of highway 95 and about 180 feet south of a

large wash,
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12824+75.29 AHD 1957 - 3.3 miles north on U,S, Highway 95 from the
intersection of highway 95 and the main entrance road (Laguna Road)
to the U.S, Army Yuma Proving Ground. The mark is an Arizona High-
way Department (AHD) disk stamped: "1282+75.29 388.52" and set in
the top of a round concrete post, 6-inches in diameter that projects
0.3 foot above ground. It is located 100 feet east of the centerline
of highway 95, 30 feet south of the centerline of Aberdeen Road and
4,3 feet north of an AHD R/W post.

BM 1A - 3.6 miles north on U,S. Highway 95 from the intersection of
highway 95 and the main entrance road to the U,S, Army Yuma Proving
Ground. The mark is a Defense Mapping Agency disk stamped: "BM 1A
1974 TOPO CENTER'" and set in the top of a round concrete post,
12-inches in diameter that projects 0.3 foot above ground. It is
located 87 feet west of the centerline oif highway 95 and 2.8 feet west
of a metal witness post.

1380+00 AHD - 5.3 miles north on U,S. Highway 95 from the intersection
of hlEKJZ;—QS and the main entrance road to the U,S, Army Yuma Proving
Ground. The mark is an Arizona Highway Department (AHD) disk stamped:
""1380+00 475.35" and set in the top of a round concrete post, 6-inches
in diamet<r that projects 0.7 foot above ground. It is located 100 feet
west of the centerline of highway 95 and 2.7 feet south of an AHD R/W
disk.

1460+00 AHD - 6.8 miles north on U,S, Highway 95 from the intersection
of highwa§-95 and the main entrance road to the U,S, Army Yuma Proving
Ground. The mark is an Arizona Highway Department (AHD) disk stamped:
"1460+00 544.27" and set in the top of a round concrete post, 6-inches
in diameter that projects 0.7 foot above the ground. It is located
100 feet west of the centerline of highwav 95, 375 feet north of a
high pressure gas line junction point and 3.6 feet south of an AHD R/W
post.

BM 3A -~ 7.6 miles north on U,S, Highway 95 from the intersection of
Eféﬁﬁay 95 and the main entrance road to the U,S, Army Yuma Proving
Ground., The mark is a Defense Mapping Agency disk stamped: "BM 3A
1974 TOPO CENTER" and set in a round concrete post, 12-inches in
diameter that projects 0.2 foot above ground, It is located 104 feet
east of the centerline of highway 95, 5.1 feet south of an AHD R/W
post and 3.5 feet west of a witness post,
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1628+24.93 AHD - 9.4 miles north on U,S, Highway 95 from the inter-
section of highway 95 and the main «ntrance road (Laguna Road) to the
U.S. Army Yuma Proving Ground. The mark is an Arizona Highway Depart-
ment (AHD) disk stamped: ''1628+24.93 678.62" and set in the top of a
round concrete post, 6-inches in diameter that projects 0.3 foot above
ground. It is located 100 feet west of the centerline of highway 95
and about 27 feet east of the centerline of a drain,

BM 4A - 10.4 miles north on U,S, Highway 95 from the intersection of
highway 95 and the main entrance road to the U.S., Army Yuma Proving
Ground. The mark is a Defense Mapping Agency disk stamped: "BM 4A
1974 TOPO CENTER" and set in the top of a round concrete post,
12-inches diameter that projects 0.2 foot above the ground. 1t is
located about 250 feet north of the apex formed by the junction of
highway 95 and Castle Dome Road to the East., Also, it is 56 fcet

ecast of the centerline of highway 95, 57 feet northwest of the center-
line of Castle Dome Road and 1,0 feet north of a metal witness post.

TBM 235 - 11.6 miles north on U,S, Highway 95 from the intersection
of highway 95 and the main entrance road to the U,S. Army Yuma
Proving Ground. The mark is a chiseled square on the southeast cor-
ner of a 3-foot X 6-foot concrete slab., It is 106 fect west of the
centerline of highway 95 an! 11,1 feet southwest of the northwest
corner of a shelter in the rest area.

BM S5A - 1:.8 miles north on U,S, Highway 95 from the intersection of
highway 95 and the main entrance road to the U,S, Army Yuma Proving
Ground. The mark is a Defens : Mapping Agency disk stamped: "BM 5A
1974 TOPO CENTER" and set in the top of a round concrete post,
12-inches in diameter that projects 0.3 foot above ground. It is
located 132 feet south-southwest of the intersecting centerlines of
U.S. Highway 95 and a road to the east, 84 feet west of the center-
line of highway 95 and 2.9 feet west of a witness post.

1839 USCE 1968 - 14.6 miles north on U,S, Highway 95 from the inter-
section OT-ETEhway 95 and the miin entrance road to the U,S, Army
Yuma Proving Ground. The mark is a Corps of Engineers, Los Angeles
District Cap stamped: 1893 1969' and riveted to the top of a steel
Re-Bar that projects 0.5 feet above ground. It is located about

300 feet east of the highway, 250 feet east of power line pole,

59 feet west of a dirt road and 5 fect west of a metal witness post,
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TR 28 USGS 1934 - From the intersection of U.S, Highway 95 and the main
entrance road (Laguna Road) to the U.,S. Army Yuma Proving Ground. go
north on highway 95 for 14.6 miles to a power line crossing and road to
the north; thence north on power line road for 0.9 mile to the mark

on the right. It is a standard USGS disk stamped: 'TR 28 877 1934"

and set in the top of a concrete post. 8-inches square that projects
0.5 foot above ground. It is located 14.0 feet cast of the centerline
of road, 17.0 feet southwest of power line pole and 5.0 feet north of

a witness post.

TBM 275 - From the intersection of U,S, Highwav 95 and the main entrance
14.6 miles to a power line crossing and road to the north: thence

north on power line road for 1.0 mile to a dim road fork; thence left
on dim track and continue north for 0.3 mile to mark on the right. The
mark is chiseled square in the top of a large houlder that projects

0.3 foot above ground. It is located 31 feet east of the centerline

of a track road, 14 feet west of the centerline of a dirt road and

2.3 feet east of a witness post.

TR 27 USGS 1934 - From the intersection of U,S, Highwav 95 and the main
entrance road to the U.S. Army Yuma Proving Ground. go north on high-
way 95 for 17.6 miles to mile post 62 and a road to the right: thence
turn right and go east for 0.25 mile to a crossread; thence turn right
and go south for 0.2 mile to the mark on the left. The mark is a
standard USGS BM disk stamped: "TR 27 924 1934" and set in the top of
a concrete post, B-inches square that projects 0.3 foot above ground.

It is located 165 feet east of road and 3.3 feet east of a witness post.

TBM 288 - From the interscction of U,S., Highwav 95 and the main entrance
Toad the the U,S. Army Yuma Proving Ground., go north on Highway 95 for
19.1 miles to the mark on the right. The mark is a chiseled square

on the top, at the east end of a steel culvert. It is 38.8 feet east of
the centerline of highway 95.

TBM 1018 USGS 1934 - From the intersection of U,S, Highway 95 and the

main entrance road to the U.S. Army Yuma Proving Ground, go north on
highway 95 for 20.4 miles to the mark on the west side of road on the
top of a cut., The mark is a chiseled square on the northeast end of a
large flat rock. It is located 140 feet west of the centerline of
highway 95, 240 feet southwest of the intersecting centerlines of the
highway and a ~“nad to the west-northwest and 3%.1 feet southeast of an
AHD R/W witness post,.
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HILLTOP USC&GS 1949 - From the intersection of U.S, Highway 95 and the
main entrance road (Laguna Road) to the U.S. Army Yuma Proving Ground,
go north on highway 95 for 20.4 miles to a road intersecting from the
west; thence left, west and north for 0,183 mile to a crossroad; thence
left and go west for 0.2 mile to a track road to the left; thence left
upgrade to the top of a small hill and the station at the west end of

a cleared area. The mark is a standard USC&GS triangulation station
disk stamped: "HILLTOP 1949" and cemented in a drill hole in a large
flat boulder,

HILLTOP REFERENCE MARK NO, 1 - Located 7.910 meters (25.95 feet) north-
northeast of Triangulation Station HILLTOP. It is a standard USC&GS
reference mark stamped: "HILLTOP NO, 1 1949" and cemented in a drill
hole in a boulder,

HILLTOP REFERFNCF MARK NO, 2 - Located 11.645 meters (38,21 feet) north-
west of Triangulation Station HILLTUP It is a standard USC&GS reference
mark stamped: "HILLTOP NO, 2 1949" and cemented in a drill hole in a

boulder.

TR 25 USGS 1934 - From the intersection of U.S, Highway 95 and the main
entrance road to the U,S, Army Yuma Proving Ground, go north on high-
way 95 for 20.4 miles to road intersecting from the west; thence left
going west and north for 0.15 mile to a crossroad; thence continue
straight ahead going north for 0.65 mile to the mark on the left. The
mark is a standard USGS BM disk stamped: ‘TR 25 980 1934" and set in
the top of a concrete post, B-inches square that projects 0.1 foot
above ground. 11t is located 87 feet west of the centerline of road

and 4.9 fect southwest of a 4" X 4" wooden witness post.

TBM 301 - From the intersection of U,S, Highway 95 and the main entrance
Toad to the U.S, Army Yuma Proving Ground, go north on highway 95 for
20.4 miles to intersection with road from the west; thence left going

west and north for 0,15 mile to a crossroad; thence to straight

ahead, continuing north for 1.2 miles to the mark on the left side of
the road., The mark is a chiseled square in the top of a large boulder
that projects 0,1 foot above ground. 1t is located 45 feet west of

the centerline of north-south road, 25 feet south of the centerline of

a dim track road to the west and 2,3 feet west of a witness post.
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BM 5A - From the intersection of U,S, Highway 95 and the main entrance
road to the U,S. Army Yuma Proving Ground, go north on highway 95

for 20,4 miles to a road intersecting from the west; thence left,
going west and north for 0.15 miles to a crossroad; thence straight
ahead, continuing north for 1.2 miles to a dim track road to the

left; thence left, going west on track road for 1.2 miles to the

mark on the right, The mark is a Defense Mapping Agencv disk stamped:
"BM 6A 1974 TOPO CENTER" and set in the top of a round concrete post,
12-inches in diameter that projects 0.3 foot above ground. It is
located 30 feet north on the track road and 4.0 fect east of a metal
fence post.

IR 23 - From the intersection of U,S, Highway 95 and the main entrance
7335'(Laguna Road) to the U,S, Army Yuma Proving Ground, go north on
highway 95 for 7.4 miles to junction with Middle Mtn. Road to the

left; thence left on Middle Mtn., Road, going west and north for

16,3 miles to YPG BM 966 on the right and a dim trail road to the left;
thence left on dim trail and go south-southwest along ridge for 0.8 mile
to the mark. The mark is a Defense Mapping Agency disk stamped: "IR 23
1974 TOPO CENTER" and set in the top of a round concrete post, 12-inches
in diameter that is flush with the ground.

IR 23 REFERENCE MARK NO. 1 - Located 24,09 meters (79.04 feet) northeast
of the station mark, It is a Defense Mapping Agency disk stamped: "IR

23 RM 1 1974 TOPO CENTER" and set in the top of a concrete post, 12-inches
square that is flush with the ground.

1R 23 REFERENCE MARK NO, 2 - Located 19.25 meters (63,16 feet) northwest
o' the station mark, 1t is a Defense Mapping Agency disk stamped:

"IR 23 RM 2 1974 TOPO CENTER" and set in the top of a concrete post,
12-inches square that is flush with the ground.

SITE 9 DISC - From the intersection of U.S, Highway 95 and the main
‘entrance road to the U,S, Armyv Yuma Proving Ground, go north on highway 95
for 7,4 miles to junction with Middle Mtn. Road to the left; thence

left on Middle Mtn. Road, going west and north for 16,7 miles to an

astro dome and mark. The mari is a YPG Survey disk stamped: '"SITE 9
DISC" anu cemented 1n a drill hole at the west corner of a concrete

pad which is southeast of the astro dome,
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BM 966 ~ From the intersection of U,S, Highway 95 and the main ent:iance
Toad to the U.S,. Army Yuma Proving Ground, go north on highway 95 for
7.4 miles to the junction with Middle Mtn, Road to the left; thence
left on Middle Mtn. Road, going west and north for 16.5 miles to the
mark on the right. The mark is a YPG Survey disk stamped: ''BM 966"
and set in the top of a concrete post, S-inches square that projects
0.2 feet above ground, It is located 15 feet north of the centerline
oi{ the road.

TBM 264 - From the intersection of U, S, Highway 95 and the main
entrance road to the U,S Army Yuma Proving Ground, go north on high-
way 95 for 7.4 miles to junction with Middle Mtn. Road to the left;
thence left on Middle Mtn, Road, going west and north for 16.2 miles
to the mark on the right., The mark is a chiseled circle on the apex
of a large boulde:, It is located 38 feet east of the road, 3 feet
east of a rock cairn and 2,5 feet west of a witness post,

TR 40 USGS 1934 - From the intersection of U,S, Highway 95 and the main
entrance road (Laguna Road) to the U,S Army Yuma Proving Ground, go
north on highway 95 for 7.4 miles to the junction with Middle Mtn. Road
to the left; thence left on Middle Mtn. Road, going west and north for
14.6 miles to a dim jeep trail on the right; thence right on dim

trail and go northeast for 0.85 mile to the mark on the right. The
mark is a standard USGS BM disk stamped: ''TR 40 1934" and set in

the top of a concrete post, 8-inches square that projects 0.5 foot
above ground. It is located 73 feet east of a jeep trail and 3.5

feet east of a rock cairn,

BM 7A - From the intersection of U,S, Highway 95 and the main entrance
Toad to the U,S, Army Yuma Proving Ground, go north on highway 95 for
7.4 miles to the junction with Middle Mtn., Road to the left; thence
left on Middle Mtn, Road, going west and north for 14.2 miles to the
mark on the left. The mark is a Defense Mapping Agency disk stamped:
"BM 7A 1974 TOPO CENTER" and set in the top of a round concrete post,
12-inches in diameter that projects 0.3 foot above ground., It is
located 30 feet west of the centerline of the road, 4.3 feet west of
power pole No. 2206 and 2.4 feet east of a witness post.
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BM 239 - From the intersection of U,S, Highway 95 and the main entrance
road (Laguna Road) to the U,S. Army Yuma Proving Ground, go north on
highway 95 for 7.4 miles to the junction with Middle Mtn. Road to the
left; thence left on Middle Mtn. Road, going west and north for

13.8 miles to the mark on the right. The mark is a YPG Survey disk
stamped: "BM 239" and set in the top of a concrete post, 5-inches
square that projects 0,3 foot above ground. It is located 215 feet
east of the centerline of the road and 3.0 feet south of a witness post,

TBM 225 DMATC 1974 - From the intersection of U,S, Highway 95 and the
main entrance road to the U,S, Army Yuma Proving Ground, go north on
highway 95 for 7.4 miles to the junction with Middle Mtn. Road to the
left; thence left on Middle Mtn. Road, going west and north for

12,9 miles tc the mark on the left., The mark is a chiseled circle on
the top of a large boulder that projects 0.2 foot above ground, It
is located 38 feet west of the centerline of road, 12,0 feet south-
east of a power pole and 2,7 feet west of a witness post.

SITE 8 DISC YPG - From the intersection of U,S, Highway 95 and the
main entrance road to the U.S, Army Yuma Proving Ground, go north on
highway 95 for 7.4 miles to the junction with Middle Mtn. Road to the
left: thence left on Middle Mtn. Road, going west and north for

12,3 miles to a road intersecting from the east; thence right, going
east up-grade for 0,15 mile to the top of small hill and an astro dome.
The mark is a Yuma Proving Ground Geodetic Control Survey disk stamped:
"SITE 8 DISC" and cemented in a drill hole in the west corner of the
northern most concrete pad,

BM 8A DMATC 1974 - From the intersection of U,S, Highway 95 and the
main entrance road to the U,S, Army Yuma Proving Ground, go north

on highway 95 for 7.4 miles to the junction with Middle Mtn. Road

to the left; thence left on Middle Mtn. Road, going west and north

for 10.9 miles to the mark on the left, The mark is a Defense

Mapping Agency disk stamped: ''BM 8A 1974 TOPO CENTER' and set in the
top of a round concrete post, 12-inches in diameter that projects

0.5 foot above ground. 1t is located 32 feet west of the road, 4.3 feet
west of a power pole and 3.0 feet east of a witness post.
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OP MID YPG - From the intersection of U,S, Highway 95 and the main

entrance road (Laguna Road) to the U,S., Army Yuma Proving Ground, go

north on highway 95 for 7.4 miles to the junction with Middle Mtn.

Road to the left; thence left on Middle Mtn, Road, going west and
north for 10.6 miles to a track road intersecting from the east;

thence right on track road, going rast for 0.1 to top of small hill
and the mark. The mark is a YPG Survey disk stamped: "OP MID"

and set in the center of a shell casing which is flush with the ground.
It is located 5 feet south-southeast of track road and 4.3 feet north
of witness post.

TBM 189 DMATC 1974 - From the intersection of U,S., Highway 95 and the

main entrance road to the U.S, Army Yuma Proving Ground, go north on
highway 95 for 7.4 miles to the junction with Middle Mtn., Road to the
left; thence left on Middle Mtn. Road, going west and north for

9.7 miles to the mark on left. The mark is a chiseled circle on

the top of a large boulder that projects 0.2 foot above ground. It
is located 34 feet west of the centerline of road, 75 feet north of
the centerline of a track road, 7.0 feet west of a power pole and

3.2 feet east of a witness post.

OP MOUNT YPG - From the intersection of U,S. Highway 95 and the main
entrance road to the U,S, Army Yuma Proving Ground, go north on high-
way 95 for 7.4 miles to the junction with Middle Mtn. Road to the left;
thence left on Middle Mtn., Road, going west and north for 9,4 miles

to a road intersecting from the west; thence left, going west uphill
for about 0,05 mile to top of small hill and the mark, The mark is a
YPG Survey disk stamped: ''OP MOUNT" and set in the center of a shell
casing which is flush with the surface of the ground. It is located
5.3 feet north-northwest of a witness post,

SITE 7 DISC YPG - From the intersection of U,S, Highway 95 and the

main entrance road to the U,S, Army Yuma Proving Ground, go north on
highway 95 for 7.4 miles to the junction with Middle Mtn, Road to
the left; thence left on Middle Mtn, Road, going west and north for
8.4 miles to an astro dome on the left and an access road to the
west; thence left, west on access road for 0.1 mile to the astro
dome. The mark is a YPG Survey disk stamped: 'SITE 7 DISC" and
cemented in a drill hole in the northwest corner of the astro dome's
concrete pad., The mark is on the center one of threc. concrete pads.
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SITE 7 MON YPG 1968 - From the intersection of U,S, Highway 95 and
the main entrance road (Laguna Road) to the U,S, Army Yuma Proving
Ground, go north on highway 95 for 7.4 miles to the junction with
Middle Mtn. Road to the left; thence left on Middle Mtn., Road, going
west and north for 8.4 miles to the mark on the lcft, The mark is a
YPG Survey disk stamped: '"'SITE 7 1968" and set in the top of a
concrete post, 5-inches square that projects 0,3 foot above ground.
The mark is 64 feet west of the centerline of the road.

GEOCEIVER STATION 10010 DMATC 1974 - From the intersection of U,S,
Highway 95 and the main entrance road to the U.S. Army Yuma Proving
Ground, go north on highway 95 for 7.4 miles to the junction with

Middle Mtn. Road to the left; thence left on Middle Mtn. Road,

going west and north for 8.4 miles to the mark on the right, east

side of the road., The mark is a Defense Mapping Agency disk stamped:
""10010 TOPO CENTER 1974" and set in the top of a round concrete post,
12-inches in diameter that projects 0.1 foot above ground. It is located
on a small top 5.58 feet north on the north edge of a concrete slab

and 6,56 feet northeast of the northwest corner of the slab.

BM 618 YPG - From the intersection of U.S, Highway 95 and the main
‘entrance road to the U,S. Army Yuma Proving Ground, go north on
highway 95 for 7.4 miles to the junction with Middle Mtn. Road to
the left; thence left on Middle Mtn, Road, going west and north for
7.9 miles to the mark on the right, The mark is a YPG Survey disk
stamped: "BM 618" and set in the top of a concrete post, 5-inches
square that projects 0,5 foot above ground. It is located 126 feet

east of the centerline of road and 2,0 feet south of a witness post,

BM 9A DMATC 1974 - From the intersection of U.S, Highway 95 and the
main entrance road to the U,S. Army Yuma Proving Ground, go north on
highway 95 for 7.4 miles to the junction with Middle Mtn. Road to the
left; thence left on Middle Mtn. Road, going west and north for

7.7 miles to the mark on the left., The mark is a Defense Mapping
Agency disk stamped: ''BM 9A 1974 TOPO CENTER" and cemented in a
drill hole in the southwest corner of the entrance walk to a quonset
hut, 1t is 50 feet west of the centerline of the road.
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BM 561 YPG - From the intersection of U,S, Highway 95 and the main
entrance road (Laguna Road) to the U,S. Army Yuma Proving Ground,

go north on highway 95 for 7.4 miles to the junction with Middle Mtn,
Road to the left; thence lcft on Middle Mtn. Road, going west and
north for 7,1 miles to mark on the right, The mark is a YPG Survey
disk stamped: "BM 561" and set in the top of a concrete post,
5-inches square that projects 0.2 foot above ground., It is located
25 feet east of the centerline of the road and 4.2 feet south of a
witness post,

BM 563 YPG - From the intersection of U.S, Highway 95 and the main
entrance road to the U,S. Army Yuma Proving Ground, go north on
highway 95 for 7.:! miles to the junction with Middle Mtn. Road to
the left; thence left on Middle Mtn, Road, going west and north
for 6.6 miles to the mark on the right. The mark is a YPG Survey
disk stamped: '"BM 563" and set in the top of a concrete post,
5-inches square that projects 0.3 foot above ground. It is located
25 feet east of the centerline of the road and 2,8 feet west! of a
witness post.,

BM 20 M USGS 1925 - From the intersection of U,S, Highway 95 and the

e

main entrance road to the U,S, Army Yuma Proving Ground, go north

on highway 95 for 7.4 miles to the junction with Middle Mtn, Road

to the left; thence left on Middle Mtn. Road, going west and north
for 5.8 miles to the mark on the right., The mark is a standard USGS
Bench Mark disk stamped: ''20 M 1925 570" and riveted to the top of

an iron pipe, 2-inches in diameter that projects 1.1 feet above ground.
It is located 14 fcet east of the centerline of the road, 28 feet!
north of a trail road and 4.3 feet west of a witness post.

BM 587 YPG - From the intersection of U,S, Highway 95 and the main
entrance road to the U.S. Army Yuma Proving Ground, go north on high-
way 95 for 7.4 miles to the junction with Middle Mtn. Road to the left;
thence left on Middle Mtn, Road, going west and north for 4.8 miles

to the mark on the right. The mark is a YPG Survey disk stamped:

"BM 587" and set in the top of a concrete pdst, 5-inches square that
projects 0,2 foot above ground. It is located 51 feet east of the
centerline of road and 3.4 fect west of a witness post.
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IR 24 DMATC 1974 - From the intersection of U,S, Highway 95 and the
i3 main entrance road (Laguna Road) to the U,S, Army Yuma Proving Ground,
3! go north on highway 95 for 7.4 miles to the junction with Middle Mtn.

Road to the left; thence left on Middle Mtn., Road, going west and
- north for 4,1 miles to a dim trail right; turn right on dim trail
I ‘ and go east for 0.1 mile to a cone shaped hill and end of truck

= travel, Pack uphill to the highest point and station site. The

o mark is Defense Mapping Agency disk stamped: 'IR 24 TOPO CENTER 1974"
i} set in the top of a round concrete mass, 2.5 feet in diameter that is
i«! flush with the ground.

: i IR 24 REFERENCE MARK NO. 1 - Located 5.08 meters (16.67 feet) southwest
of the station mark., It is a Defense Mapping Agency disk stamped:

"IR 24 RM 1 TOPO CENTER 1974" and set in the top of a mass of

concrete that is flush with the ground.

IR 24 REFERENCE MARK NO. 2 - located 5.51 meters (18,08 feet) southeast

i of the station mark., It is a Defense Mapping Agency disk stamped:

"IR 24 RM 2 TOPO CENTER 1974" and set in the top of a mass of concrete
3 that is flush with the ground.
.8

SITE 6 DISC, YPG - From the intersection of U,S, Highway 95 and the
main entrance road to the U,S. Army Yuma Proving Ground, go north
2 on highway 95 for 7.4 miles to the junction with Middle Mtn. Road
to the left; thence left on Middle Mtn. Road going west and north for
i1 3.7 miles to a road intersecting from the right; turn right and go
east upgrade for 0.3 mile to the astro dome and mark. The mark is
a YPG Survey disk stamped: "SITE 6 DISC" cemented in a drill hole
- in the southwest corner of the concrete pad supporting the astro dome.

BM 560 YPG - From the intersection of U,S, Highway 95 and the main
‘entrance road to the U,S, Army Yuma Proving Ground, go north on high-
way 95 for 7.4 miles to the junction with Middle Mtn. Road to the left;
thence left on Middle Mtn. Road going west and north for 3.7 miles
to the mark on the right. The mark is a YPG Survey disk stamped:
560" and set in the top of a concrete post, 5-inches square that
projects 0.3 foot above ground. The mark is located 4.0 feet west of
a witness post, 31 feet east of the centerline of Middle Mtn. Road
and 149 feet north of the centerline of road leading to Site 6.
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BM 10A DMATC 1974 - From the intersection of U,S, Highway 95 and the
main entrance road (Laguna Road) to the U,S. Army Yuma Proving Ground,
go north on highway'95 for 7.4 miles to the junction with Middle Mtn.
Road to the left; thence left on Middle Mtn. Road going west and north
for 2.8 miles to the mark on the left, The mark is a Defense Mapping
Agency disk stamped: "BM 10A TOPO CENTER 1974" and set in the top of
a round concrete post, 12-inches in diameter that projects 0.4 foot
above ground, It is located 52 fcet west of the centerline ol Middle
Mtn. Road, and 3.5 feet south of a power pole with a telephon: box.

SITE 3 DMATC 1974 - From the intersection of U,S, Highway 95 and the

main entrance road to the U,S, Army Yuma Proving Ground, go north

on highway 95 for 7.4 miles to the junction with Middle Mtn. Road

to the left; thence left on Middle Mtn. Road going west and north

for 1.6 miles to a road intersecting from the left; thence left
southwest going upgrade for 0.4 mile to top of hill and mark at the
north side of a concrete pad for an astro dome. The mark is a Defense
Mapping Agency disk set in the top of a concrete post, 12-inches square
that is flush with the ground. It is located 28.28 feet north of

a cuptack set in a lead plug at the center of the concrete pad.

(No information on stamping of mark,)

TBM 190 - From the intersection of U,S, Highway 95 and the main
entrance road to the U,S. Army Yuma Proving Ground, go north on high-
way 95 for 7.4 miles to the junction with Middle Mtn. Road to the left;
thence left on Middle Mtn. Road, going west and north for 1.5 miles

to the mark on the left. The mark is a chiseled circle on the top of
a large boulder of outcropping rock that projects about 1.5 feet. It
is located 60 feet southwest of the centerline of Middle Mtn. Road

and 209 feet southeast of the centerline of road leading to site 3.

Level Line "B" - Yuma County, Arizona

BM 2 USCE 1951 - From the intersection of U,S, Highway 95 and the main

entrance road to the U,S, Army Yuma Proving Ground, go west-northwest

on Laguna Road for 1.3 miles to thc mark on the left side of the read.
The mark is a Corps of Engineers disk stamped: 'BM 2 1951 MSL" and

set in the top of a concrete post, S5-inches square that projects 0.3 foot
above ground. It is located 50 feet south of the centerline of Laguna
Road.
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1 MON, LONG, YPG 1970 - From the intersection of U,S, Highway 95 and

the mair. entrance road (Laguna Road) to the U.,S, Army Yuma Proving
Ground, go west-northwest on Laguna Road for 1.4 miles to Ocotillo
Road intersecting from the right; turn right and go north for 0.15 mile
to the mark on the right. The mark is a YPG Survey disk stamped:

"1 MON. LONG, 1970" and set in the top of a concrete post, 5-inches
square that projects 0.3 foot above ground. It is located 140 feet
east of the centerline of Ocotillo Road and 3.0 feet east of a witness
post.

BM 1B DMATC 1974 - From the intersection of U.S. Highway 95 and the

main entrance road to the U,S. Army Yuma Proving Ground, go west-
northwest on Laguna Road for 1.4 miles to Ocotillo Road intersecting
from the right; turn right and go north on Ocotillo Road for 1.2 miles
to road fork and building 2502. The mark is about 150 feet north of
the apex of the road fork. It is a Defense Mapping Agency disk stamped:
"BM 1B TOPO CENTER 1974" and set in the top of a round concrete post,
1Z -inches in diameter that projects 0.4 foot above ground. 1It is
located 148 feet north-northwest of the northwest corner of building
2502, 62 feet east of the centerline of Ocotillo Road, 60 feet west

of the centerline of a dirt road and 3.8 feet east of a metal witness
post.

TBM 100 - From the intersection of U,S, Highway 95 and the main entrance
road to U,S. Army Yuma Proving Ground, go west-northwest on Laguna Road
for 1.4 miles to the intersection with Ocotillo Road from the right;
turn right on Ocotillo Road and go 1.1 miles to road fork; take left
fork and go northwest for 1.1 miles to a "Y" intersection; bear left
and go west for 0.3 miles to a dirt road to the right and site of mark,
The mark is a circle chiseled on the top of a large boulder that
projects 0.5 foot above ground. It is located 49 feet north of the
centerline of paved road, 74 feet west of the centerline of dirt road
and 3.0 feet west of a witness post.

SITE 1 DMATC 1974 - From the intersection of U,S Highway 95 and the main
entrance road to the U,S, Army Yuma Proving Ground, go west-northwest

on Laguna Road for 1.4 miles to Ocotillo Road intersecting from the
right; turn right and go north on Ocotillo Road for 1.1 miles to road
fork; take left fork and go northwest for 1.1 miles to "Y' intersection;
bear left and go west for 0.3 mile to a gravel road to the right;

turn right and go north, upgrade, for 1.2 miles to a switch back to

the left; turn left and go up a steep grade for 0.1 mile to the top

of hill and site of an abandoned camera astro dome. The mark is a
Defense Mapping Agency disk stamped: ''SITE 1 TOPO CENTER 1974" and
cemented in a drill hole in the north corner of the concrete pad. The
pad is 1.4 feet higher than ground surface.
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AIR YPG 1969 - From the intersection of U,S, Highway 95 and the main

entrance road (Laguna Road) to the (S, Army Yuma Proving Ground, go

west on Laguna Road for 1.4 miles to Ocotillo Road intersecting from Vs
the right; turn right and go north on Ocotillo Road for 1,1 miles

to road fork; take left fork and go northwest for 1,1 miles to a

"Y" intersection; turn right and go north for 0.3 miles to a concrete &
pad on the right and site of station, The mark is a YPG Survey disk
stamped: "AIR 1969" and cemented in a drill hole at the northeast
corner of the concrete pad, It is located 140,5 feet northwest of the
northwest corner of building S 3002, 25 feet east of the centerline of
paved road and 3,5 feet northeast of the center of a man-hole cover,

BM 24M USGS 1925 - From the intersection of U,S. Highway 95 and the
main entrance road to the U,S, Army Yuma Proving Ground, go north on
highway 95 for 2,7 miles to junction with Martinez Lake Road to the
left; thence left on Martinez Lake Road going northwest for 2.4 miles
to road fork; take right fork and go for 0,35 mile to the mark on the
right, The mark is a standard USGS bench mark disk stamped: ''24M
1925 424" and cemented in a drill hole in a boulder that projects

0.4 foot above ground, It is located 40 feet west of old Martinez
Lake Road and 3,7 feet east of a witness post.

———

FLATHILL USC&GS 1934 -~ From the intersection of U,8, Highway 95 and the
main entrance road to the U,S Army Yuma Proving Ground, go north on
highway 95 for 2,7 miles to the junction with Martinez Lake Road to

the left; thence left on Martinez Lake Road for 2,4 miles to a road
fork; take right fork for 0.2 mile to a power line crossing; turn
right going north on power line road for 1.1 miles to the station

on the left. The mark is a standard USC&GS triangulation station disk
stamped: "FLATHILL 1934" and set in the top of a concrete post,
12-inches square, that projects 0,2 foot above ground. It is located
on the top of a small hill about 100 feet west of the powerline.

BM 2B DMATC 1974 - From the intersection of U,S Highway 95 and the main
entrance road to the U,S, Army Yuma Proving Ground, go north on high-

way 95 for 2.7 miles to the junction with Martinez Lake Road to the

left; thence left on Martinez Lake Road for 2,4 miles to a road fork;

take right fork and go north for 2,1 miles to the turn-off to Cibola

Range Headquarters and site of mark, The mark is a Defense Mapping

Agency disk stamped: ''BM 2B TOPO CENTER 1974" and set in a drill hole ,
in the concrete base at the southeast corner ot monument to "J.G, PHILLIPS .
The monument is located in the southeast corner of the intersection,

85 feet southeast of the intersecting centerline of Martinez Lake

Road and the road to Cibola Range Control and 98 feet south of the
centerline of the road to Cibola Range Control,
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CAMERA SITE 4 DMATC 1974 - From the intersection of U,S, Highway 95 amd
the main entrance road (Laguna Road) to the U,S, Army Yuma Proving
Ground, go north on highway 95 for 2,7 miles to the junction with
Martinez Lake Road to the left; thence left on Martinez lake Road for
2.4 miles to a road fork; take right fork and go north for 2,1 miles
to the turn-off to Cibola Range Control; thence right, continuing
northerly for 0,7 mile to a road on the right (Cibola Range Control

is on the west side of the road), turn right and go east for 0,65 mile
to camera site 4 on the left, The mark is a Defense Mapping Agency
disk stamped: ''CAMERA SITE 4 TOPO CENTER 1974" cemented in a drill
hole at the north corner of an 18 feet X 22 feet concrete pad,

MPS 25 DMATC 1974 - From the intersection of U,S, Highway 95 and the
main entrance road to the U,S., Army Yuma Proving Groeund, go north on
highway 95 for 2.7 miles to the junction with Martine: Lake Road;
thence left on Martinez Lake Road for 2.4 miles to a road fork; take
right fork going north for 2,1 miles to the turn-off to Ci! ~la Range
Control; turn right and continue northerly for 0,7 mile to a “oad on
the right (Cibola Range Control is on the west side of the road);
turn right and go east for 0.8 mile to a road fork; take right fork and
continue east for 0.9 mile to thc end of road and the mark at the
north side of cleared area. The mark is a Defense Mapping Agency
disk stamped: 'MPS 25 TOPO CENTER 1974" and set in the top of a
round concrete post, 12-inches in diameter, that projects 0.4 foot

above ground,

MPS 25 DMATC 1974, REFERENCE MARK NO, 1 - Located 36,246 meters

(118.92 ft.) south of the station, 1t is a Defense Mapping Agency disk
stamped: ''MPS 25 RM NO. 1 TOPO CENTER 1974" and cemented in a drill

hole in a block of concrete, 2-feet square, that is flush with the ground.

MPS 25 DMATC 1974, REFERENCE MARK NO, 2 - Located 30,021 meters
(98.49 ft,) southwest of the station, It is a YPG Survey disk stamped:
"MPS 25 1971" and set in the top of a concrete post, 5-inches square,

that is flush with the ground.

BM 961 USCE 1968 - From the intersection of U,S, Highway 95 and the main
entrance road to the U,S, Army Yuma Proving Ground, go north on high-
way 95 for 2.7 miles to the junction with Martinez Lake Road to the left;
thence left on Martinez Lake Road for 2.4 miles to a road fork; take
right fork and go north for 3,8 miles to mark on the left, The mark is
a Corps of Engineers cap stamped: ''USCE 961 LA DIST 1968'" affixed to
the top of a 1 1/2 inch pipe that projects 0,3 foot above ground, It

is located 74 feet west of the centerline of Martinez Lake Road and

5.2 feet west of a metal witness post.
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BM 23M USGS 1925 - From the intersection of U,S. Highway 95 and the main
entrance road (Laguna Road) to the U,S, Army Yuma Proving Ground, go
north on highway 95 for 2.7 miles to the junction with Martinez Lake
Road to the left; thence left on Martinez Lake Road for 2.4 miles to
road fork, take left fork and continue on Martinez Lake Road for

4.1 miles to the station on the right side of road. The mark is a

USGS disk stamped: ''23M 1925 412" and cemented in a drill hole in a
boulder that projects 0,4 foot, It is located 470 feet east of the
centerline of Martinez Lake Road and 30 feet west of the old abandoned
Martinez Lake Road.

T5S R21W S33 GLO 1946 - From the intersection of U.,S, Highway 95 and

the main entrance road to the U,S, Army Yuma Proving Ground, go north
on highway 95 for 2,7 miles to junction with Martinez Lake Road to the
left; thence left on Martinez Lake Road for 2.4 miles to fork in

road; take right fork going north for 4.6 miles to a gravel road to the
left; turn left and go west for 0.5 mile to the mark on the left,

The mark is a USGLO disk stamped: ''T5S R21W S33 S5 S4 T6S R21W 1946"
and riveted to the top of a 1 1/2 inch pipe that projects 0.5 foot

above ground. It is located 21 feet west of the centerline of gravel
road and 3.0 feet east of a witness post.

SITE 2 DMATC 1974 - From the intersection of U.S., Highway 95 and the
main entrance road to the U,S, Army Yuma Proving Ground, go north on
highway 95 for 2,7 miles to the junction with Martinez Lake Road to the
left; thence left on Martinez Lake Road for 2.4 miles to fork in

road; take right fork and go north for 4.6 miles to a gravel road

to the left; turn left and go west for 0.5 mile to a GLO mark on the
left; bear to the right, upgrade, and go east for 0.2 mile to the top
of hill and site of an astro dome, The mark is a Defense Mapping Agency
disk stamped: 'SITE 2 TOPO CENTER 1974" and cemented in a drill hole
at the southeast corner of concrete pad for astro dome.

TBM 82 - From the intersection of U,S, Highway 95 and the main entrance
Toad to the U,S. Army Yuma Proving Ground, go north on highway 95 for
2,7 miles to the junction with Martinez Lake Road to the left; thence
left on Martinez Lake Road for 2,4 miles to fork in road; take right
fork and go north for 5.9 miles to a gravel road on the right (Cibola
West Access Road) and site of mark, The mark is a railroad spike in

the base of a telephone pole in the northwest corner of the intersection.,

A-88



BM 3B DMATC 1974 - From the intersection of U,S, Highway 95 and the

main entrance road (Laguna Road) to the U.S, Army Yuma Proving Ground,
go north on highway 95 for 2,7 miles to the junction with Martinez

Lake Road to the left; thence left on Martinez Lake Road for 2.4 miles
to fork in road; take right fork and go north for 5.9 miles to a
gravel road to the right (Cibola West Access Road); turn right and go
northeast for 0,75 mile to the junction with Water Tank Road and site
of the mark on the left., The mark is a Defense Mapping Agency disk
stamped: "BM 3B TOPO CENTER 1974" and set in the top of a round concrete
post, 12-inches in diameter, that projects 0.2 foot above ground. It
is located 41 feet west of Cibola Road and 3.0 feet northwest of a
witness post,

BM 4B DMATC 1974 - From the intersection of U,S, Highway 95 and the
main entrance road to the U,S, Army Yuma Proving Ground, go north on
highway 95 for 2.7 miles to the junction with Martinez Lake Road to

the left; thence left on Martinez Lake Road for 2.4 miles to fork in
road; take right fork and go north for 5.9 miles to a gravel road to
the right (Cibola West Access Road); turn right and go northeast for
0,75 mile to the junction with Water Tank Road; bear left and go north
for 2,0 miles to the mark on the left, The mark is a Defense Mapping
Agency disk stamped: "BM 4B TOPO CENTER 1974" and set in the top of a
round concrete post, 12-inches in diameter, that projects 0.3 foot
above ground., It is located 74 feet west of the centerline of road and
3.2 feet east of a witness post.

BM 5B DMATC 1974 - From the intersection of U.S, Highway 95 and the
main entrance road to the U,S, Army Yuma Proving Ground, go north on
highway 95 for 2.7 miles to the junction with Martinez Lake Road to
the left; thence left on Martinez Lake Road for 2.4 miles to fork
in road; take right fork and go north for 5.9 miles to a gravel road
to the right (Cibola West Access Road), turn right and go northeast
for 0.75 mile to the junction with Water Tank Road; bear left and
go north for 4,0 miles to the mark on the left, The mark is a
Defense Mapping Agency disk stamped: ''BM 5B TOPO CENTER 1974" and
set in the top of a round concrete post, 12-inches in diameter, that
projects 0,3 foot above ground, It is located 74 feet west of the
centerline of road and 2,8 feet east of a witness post,
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SITE 12 DISC YPG - From the intersection of U,S, Highway 95 and the
main entrance road (Laguna Rcad) to the U.S., Army Yuma Proving Ground,
go north on highway 95 for 2.7 miles to the junction with Martinez
Lake Road to the left; thence left on Martinez Lake Road for 2.4 miles
to fork in road; take right fork and go north for 5.9 miles to a
gravel road to the right (Cibola West Access Road); turn right and go
northeast for 0,75 mile to the junction with wWater Tank Road; bear
left and go north for 4,7 miles to a crossroad (Cibola Front Road);
turn left and gc west for 1.4 miles to the astro dome and site of
mark. The mark is a YPG survey disk stamped: "SITE 12 DISC" and
cenented in a drill hole at the northeast corner of the concrete

pad for the astro dome,

10011 DMATC 1974 - From the intersection of U.S, Highway 95 and the
main entrance road to the U,S, Army Yuma Proving Ground, go north on
highway 95 for 2,7 miles to the junction with Martinez Lake Road to
the left; thence left on Martinez Lake Road for 2,4 miles to fork

in road; take right fork and go north for 5.9 miles to a gravel

road to the right (Cibola West Access Road); turn right and go
northeast for 0,75 mile to the junction with Water Tank Road; bear
left and go ~orth for 4,7 miles to a crossroad (Cibola Front Road);
turn left and go west for 1.4 miles to the astro dome and site 12,
The mark is on the north side of a cleared area. It is a Defense
Mapping Agency disk stamped: "10011 TOPO CENTER 1974" and set in the
top of a round concrete post, 12-inches in diameter, that projects
0.3 foot above ground. It is located 77.2 feet north of the northeast
corner of the concrete pad for the astro dome, 78.56 feet north of
Site 12 Disc and 51.0 feet east-northeast of the east corner of a
10-foot X 12-~foot concrete pad,

SITE 12 LASER YPG 1974 - From the intersection of U,S, Highway 95 and
the main entrance road to the U,S, Army Yuma Proving Ground, go north
on highway 95 for 2.7 miles to the junction with Martinez Lake Road to
the left; thence left on Martinez Lake Road for 2.4 miles to fork in
road; take right fork and go north for 5.9 miles to a gravel road to
the right (Cibola West Access Road); turn right and go northeast for
0.75 mile to the junction with Water Tank Road; bear left and go north
for 4.7 miles to crossroads (Cibola Front Road); turn left and go west
for 1,3 miles to concrete pad and mark on the right, The mark is a YPG
Survey disk cemented in a drill hole at the east side of the concrete
pad, It is located BO feet north of Cibola Front Road, The disk is
not stamped.
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TR 44 USGS 1934 - From the intersection of U,S, Highway 95 and the
main entrance road (Laguna Road) to the U,S, Army Yuma Proving Ground,
go north on highway 95 for 7.4 miles to the junction with Middle Mtn.
Road to the left; thence left on Middle Mtn, Road for 7,6 miles to a
road to the left (Cibola Front Road); turn left and go west for

3.9 miles to crossroads: turn right on track road and go north for
0,45 mile to mark on the left., The mark is a USGS disk stamped:

“TR 44 399 1934" and set in the top of a concrete post, 6-inches
square, that projects 0,5 foot above ground. It is located 68 feet
west of track road, 115 feet east of a drain and 3.7 feet east of a
witness post,

BM 312 YPG - From the intersection of U,S, Highway 95 and the main
entrance road to the U,S, Army Yuma Proving Ground, go north on high-
way 95 for 7.4 miles to the junction with Middle Mtn, Road to the
left; thence left on Middle Mtn, Road for 7.6 miles to a road to the
left (Cibola Front Road); turn left and go west for 0.65 mile to the
mark on the left, The mark is a YPG Survey disk stamped: ''BM 512"
and set in the top of a concrete post, S-inches square, that projects
0.1 foot above ground. It is located 45 feet south of the centerline

- of road and 2,8 feet north of a witness post,
i N )
? .- BM 511 YPG - From the intersection of U,S, Highway 95 and the main
E entrance road to the U,S, Army Yuma Proving Ground, go north on
E ».a highway 95 for 7.4 miles to the junction with Middle Mtn, Road to the
| left; thence left on Middle Mtn. Road for 7,6 miles to a road to the
2 T left (Cibola Front Road); turn left and go west for 0,25 mile to the

mark on the left, The mark is a YPG Survey disk stamped: "BV 541"
and set in the top of a concrete post, 5-inches square, that projects
0,2 foot above ground, It is located 38 feet south of the centerline
of road and 3.5 feet east of a witness post,

SITE 11 DISC YPG - From the intersection of U,S, Highway 95 and the

N | main entrance road to the U,S, Army Yuma Proving Ground, go north on
highway 935 for 7.4 miles to the junction with Middle Mtn, Road to the
left; thence left on Middle Mtn. Road for 7,5 miles to a road to the
left (Cibola Front Road); turn left and go west for 3.1 miles to a
gravel roaa to the left; turn lett and go south for 0,35 mile to the
astro dome and site of the mark, The mark is a YPG Survey disk stamped:
"SITE 11 DISC" and cemented in a drill hole at the northwest corner of

the concrete pad for the astro dome,
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IR 21 DMATC 1974 - From the interseetion of U,S, Highway 95 and the

main entrance road (Laguna Road) to the U,S, Army Yuma Proving Ground,

go north on highway 95 for 7.4 miles to the junction with Middle Mtn.

Road to the left; thence left on Middle Mtn, Road for 7,6 miles to a

road to the left (Cibola Front Road); turn left and go west for 3.5 miles
to the mark on the right. The mark is a Defense Mapping Agency disk
stamped: '"'IR 21 TOPO CENTER 1974" and set in the top of a round

concrete post, 12-inches in diameter, that projects 0.1 foot above

ground, It is located 150 feet north of the centerline of road and

4,0 feet west of a witness post.

IR 21 DMATC 1974 REFERENCE MARK NO, 1 - Is located 21,422 meters

(70,28 ft,) northeast of the station., It is a Defense Mapping Agency
disk stamped: "IR 21 RM NO, 1 TOPO CENTER 1974" and set in the top

of a round concrete post, 12-inches in diameter, that projects 0,2 foot
above ground,

IR 21 DMATC 1974 REFERENCE MARK NO, 2 - Is located 22,903 meters
(75.14 ft.) southeast of the station., It is a Defense Mapping Agency
disk stamped: "IR 21 RM NO., 2 TOPO CENTER 1974" and set in the top of
a round concrete post, 12-inches in diameter that, projects 0.3 foot
above ground.

BM 485 YPG - From the intersection of U,S, Highway 95 and the main
‘entrance rcad to the U,S., Army Yuma Proving Ground, go north on
highway 95 for 7.4 miles to the junction with Middle Mtn, Road to the
left; thence left on Middle Mtn. Road for 7.6 miles to a road to the
left (Cibola Front Road); turn left and go west for 1.5 miles to the
mark on the left. The mark is a YPG Survey disk stamped: 'BM 485"
and set in the top of a concrete post, S-inches square, that projects
0.3 foot abovc ground, It is located 40 feet south of the centerline

of road and 4.0 feet south of a witness post,

lggg_g!ﬁzs_lgj4 - From the intersection of U,S, Highway 95 and the main
way 95 for 7.4 miles to the junction with Middle Mtn. Road to the left;
thence left on Middle Mtn. Road for 7.6 miles to a road to the left
(Cibola T 'ont Road); turn left and go west for 1.4 miles to Cheyenne

Base Road to the right, The mark is located 176 feet south of the center-~
line of Cibola Front Road and 120 feet west of the extended centerline

of Ch.yenne Base Road. The mark is a Defense Mapping Agency disk stamped:
"IRCC TOPO CENTER 1974" and set in the top of a round coucrete post,
12-inches in diameter, that projects 0.2 foot above ground.
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IRCC DMATC 1974 REFERENCE MARK NO, 1 - Located 24,154 meters (79,25 ft.)
west of the station, 1t is a Defense Mapping Agency disk stamped:
"IRCC RM NO. 1 TOPO CENTER 1974" and set in the top of a round concrete
post, 12-inches in diameter, that projects 0.2 foot above ground.

IRCC DMATC 1974 REFERENCE MARK NO, 2 - Located 13,607 meters (44,64 ft.)
north of the station, 1t 1s a Defense Mapping Agency disk stamped:
"IRCC RM NO. 2 TOPO CENTER 1974" and set in the top of a round concrete
post, 12-inches in diameter, that projects 0.3 foot above the ground,

S2 MET YPG 1971 - From the intersection of U.S, Highway 95 and the main
‘entrance road (Laguna Road) to the U,S, Army Yuma Proving Ground, go
north on highway 95 for 7.4 miles to the junction with Middle Mtn,

Road to the left; thence left on Middle Mtn, Road for 7.6 miles to a
road to the left (Cibola Front Road); turn left and go west for

1.4 miles to Cheyenne Base Road to the right and site of mark, The mark
is a YPG Survey disk stamped: ''S2 MET 1971" and cemented in a drill
hole in the center of a 5 foot square concrete pad. It is located

88 feet north of the centerline of Cibola Road, 29 feet east of the
centerline of Cheyenne Base Road and 5.5 feet east of a witness post,

SITE 10 DISC YPG - From the intersection of U,S, Highway 95 and the
main entrance road to the U.S, Army Yuma Proving Ground, go north on
highway 95 for 7.4 miles to the junction with Middle Mtn. Road to the
left; thence left on Middle Mtn. Road for 7.6 miles to a road to the
left (Cibola Front Road); turn left and go west for 1.4 miles to
Cheyenne Base Road to the right; turn right and go north for 0,7 mile
to a road to the left (Moving Target Road); turn left and go west

for 0,65 mile to the astro dome and site of mark, The mark is a YPG
Survey disk stamped: '"'SITE 10 DISC" and cemented in a drill hole at
the southwest corner of the concrete pad for the astro dome.

SPUR LINE

lggg:ZE;Eg_ﬁﬂD - To reach from the intersection of U,S, Highway 95 and
highway 95 for 3.3 miles to the junction with Aberdeen Road to the right
(Entrance road to Kofa Firing Range) and the site of the mark, The mark
is an AHD disk stamped: ''1282+75.,29 389 OE" and set in the top of a
round concrete post, 6-inches in diameter, that projects 0,4 foot above
ground, It is located 100 feet west of the centerline of the highway
and 3,3 feet south of an AHD R/W marker,
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TBM 124 - From the intersection of U.,S, Highway 95 and the main entrance
road (Laguna Road) to the U,S, Army Yuma Proving Ground,. go north on
highway 95 for 3.3 miles to the junction with Aberdeen Road to the
right; turn right and go east for 1,1 miles to crossroads; continue
straight ahead, east for about 270 feet to the mark on the right. The
mark is a chiseled square on the south end of a concrete headwall,

It 1s located 64 feet south of the centerline of Aberdeen Road, 217 feet
east of the centerline of W, 3rd Avenue and 43,3 feet northwest of the
southwest corner of building No. S§3519.

TBM 143 - From the intersection of U,S, Highway 95 and the main entrance
road to the U.S, Army Yuma Proving Ground, go north on highway 95

for 3.3 miles to the junction with Aberdeen Road to the right; turn
right on Aberdeen Road and go east for 1.1 miles to crossroads; turn
left and go north on W, 3rd. Avenue for 1.4 miles to building 3534

and the mark on the right, The mark is the eastern most bolt of three
bolts set in a concrete pad on the east side of building 3534. The

bolt is located 37 feet north of the centerline of 11th St., 6.65 feet
east-northeast of the southeast corner of building 3534 and 2,5 feet
west of the edge of the concrete pad.

BM 2A IMATC 1974 -~ From the intersection of U,S, Highway 95 and the main
entrance road to the U,S. Army Yuma Proving Ground, go north on high-
way 95 for 3.3 miles to the junction with Aberdeen Road to the right;
turn right on Aberdeen Road and go east for 1.1 miles to crossroads;
turn left and go north on W, 3rd Avenue for 2,5 miles to 15th Street
and site of mark, The mark is a Defense Mapping Agency disk stamped:
"BM 2A TOPO CENTER 1974" and set in the top of a round concrete
post, 10-inches in diameter that projects 0.2 foot above ground, It
is located 63 feet east of the centerline of W, 3rd., Avenue, 48 feet
south of the centerline of 15th Street and 22.0 feet southeast of a
pole with telephone box,

BM 174 YPG - From the intersection of U.S. Highway 95 and the main
‘entrance road to the U,S, Army Yuma Proving Ground, go north on high-
way 95 for 3,3 miles to the junction with Aberdeen Road to the right;
turn right on Aberdeen Road and go east for 1.1 miles to crossroads;
turn left and go north on W, 3rd Avenue for 3.2 miles to the mark on the
right, The mark is a YPG Survey disk set in the top of a concrete post
S-inches square that projects 0.3 foot above ground. It is located
about 300 feet west of the centerline of W. 3rd Avenue. Note: The

mark is not stamped.
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IBM 186 - From the intersection of U,S, Highway 95 and the main entrance
road (Laguna Road) to the U,S, Army Yuma Proving Ground, go north

on highway 95 for 3.3 miles to the junction with Aberdeen Road to the
right; turn right on Aberdeen Road and go east for 1.1 miles to the
crossroad:s; turn left and go north on W, 3rd Avenue for 4.4 miles to
the mark on the right., The mark is the south corner of a 3 1/2 feet X
4 1/2 feet concrete valve box for a water main, It is located 78 feet
east of the centerline of W. 3rd Avenue,

SITE 5 YPG 1969 - From the intersection of U,S, Highway 95 and the

main entrance road to the U,S, Army Yuma Proving Ground, go north on
highway 95 for 3.3 miles to the junction with Aberdeen Road to the right;
turn right on Aberdeen Road and go east for 1,1 miles to crossroads;

turn left and go north on W, 3rd Avenue for 4.5 miles to a sharp curve
and a gravel road to the left; turn left and go west and north, upgrade,
for 0.4 mile to fork in road; take left fork and go southwest for

0.15 mile to the astro dome and site of mark, The mark is a YPG Survey
disk stamped: '"'SITE 5 1969" :nd cemented in a drill hole at the
southeast corner of concrete pad for the astro dome.

PGT NO. 2 AMS 1960 - From the intersection of U,S, Highway 95 and the
main entrance road to the U,S, Army Yuma Proving Ground, go north on
highway 95 for 3.3 miles to the junction with Aberdeen Road to the
right; turn right on Aberdeen Road and go east for 1.1 miles to
crossroads; turn left and go north on W. 3rd Avenue for 4.5 miles to
a sharp curve and a gravel road to the left; turn left and go west
and north, upgrade for 0.4 mile to fork in road; take left fork and
go southwest for 0.15 mile to the astro dome and parking area. The
mark is on the highest part of hill north of astro dome., It is a
Corps of Engineers U,S, Army disk stamped: '"PGT NO. 2 ARMY MAP SERVICE
1960" and cemented in a drill hole in a boulder, A 3 foot square
concrete pad has been placed around the disk,

PGT NO. 2 AMS 1960 RFFERENCE MARK NO, 1 - Located at a horizontal

distance of 19,815 mcters (65.01 ft.) south-southeast of the station.
The mark is a Corps ¢f Enginecers, U,S. Army disk stamped: "PGT NO, 2
RM 1 ARMY MAP SERVICE 1960" and cemented in a drill hole in a boulder,

PGT NO. 2 AMS 1960 REFERENCE MARK NO, 2 - Located at a horizontal
distance of 9.918 meters (32,54 ft.) northeast of the station. The mark
is a Corps of Engineers, U,S, Army disk stamped: "PGT NO. 2 ARMY

MAP SERVICE 1960" and cemented in a drill hole in a boulder.
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10012 DMATC 1974 - From the intersection of U,S, Highway 95 and the
main entrance road (Laguna Road) to the U,S, Army Yuma Proving Ground,
g0 north on highway 95 for 3.3 miles to the junction with Aberdeen
Road to the right; turn right on Aberdeen Road and go east for 1.1 miles
to crossroads; turn left and go north on W, 3rd Avenue for 4.5 miles
to a sharp curve and a gravel road to the left; turn left and go

west and north, upgrade, for 0.4 mile to fork in road; take right fork
and go northeast for 0.1 mile to the top of hill and a building and the
site of station. The mark is a Defense Mapping Agency dis} stamped:
"10012 TOPO CENTER 1974" and cemented in a drill hole on the roof of
the building. It is located 13.3 feet southwest of the northeast
corner of building and 8.95 feet northwest of the southeast corner of
building.
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Cial s Anerpteie .-; e T e o e PP S P PR,
ok BENCHMARK HE1GHT CORRECTION ADJ HETGHT ~ JUNCTION
(METERS) (METERS) (METERS)
i3 USE111347208 1 92,59560 .00000 92,59560 1
| TR 62 GS34 117 - 78.67570 «,00000 78.67570 2
USE1160+0000 4 102.57390 .00112 102.57503 3
. USE117540000 5 103.43848 .00112 103.43960 4
_ USE1190+0000 6 107.17706 .00098 107.17803 5
g{ COUNTY WELL2 9 116,55762 +00340 116.56101 6
3=A DMATC 74 14 185.85707 .01086 185,86794 7
. HILLTOP 26 341.,948€4 .02253 341,97117 8
RM 2 HILLTOP 28 341,52953 .02253 341,55206 9
f t THM 264 32 264.,67007 .01879 264.69486 10
966 YPG 33 294,46001 .01879 294,47880 11
. SITE 9 DISC 35 290,96723 .01878 290,98601 12
‘ SITE 7 MON 45 185.79474 .01470 185,80944 13
| L} 9-A DMATC 74 48 172.70327 .01435 172.71762 1%
560 YPG 53 170.84825 .01275 170,86100 15
. SITE 6 MON 55 201.08747 ,01302 201.10048 16
& ToM 190 57 189,49680 .01176 189,50856 17
1} SITE 3 DMATC 58 239,69720 .01175 239.70895 18
TBM 186 59 185,91437 .01038 185.92475 19
. SITE 5 60 259,31511 .01047 259,32558 20
1 PGT2KM2 AMS 63 262,82789 .01010 262,83799 21
. HAWT 8269 64 173.08967 .01038 173.10004 22
YPG DISK NS 65 173.97337 .01038 173,98375 23
BM 2 CE 1951 70 94, 74852 .0007S 94,74927 24
1 MON LONG 71 97.19950 .00075 97,20025 25
TeM 100 73 100.27770 .00231 100.28001 26
SITE 1 75 183.79629 .00214 183,79843 27
- MPS 25 RM1TC 79 169.45335 .00417 169,45752 28
f MPS 25 YP6 81 170.21068 00417 170.21485 29
il 6LO 1946 87 119,83707 .00702 119,84409 30
' SITE 2 88 152,72490 .00683 152, 73174 31
i SITE 12 YPG 93 107,78413 .01084 107.79497 32
i TR 44 USGS 94 121,66055 .01169 121,67223 33
1 $2 MET YPG 97 150,04700 .01398 150,06098 34
BM 512 YPG 98 156,04376 .01398 156,05774% 35
BM 541 YPG 99 164.77369 .01398 164.78768 36
SITE 12LASER 101 104,12575 .01099 104,13674 37
W IR 21 RM 1 104 119,40225 ,01169 119,41394 38
IRCC RM 1 108 148,86996 .01397 148,88393 39
i IR 24 RM 2 111 200,64231 .01275 200.65507 40
IR 23 RM 1 114 278.77125 .01878 278.79003 “l
GEO 10012 115 267,97884 .01046 267.,98929 42
GEO 10010 116 189.63703 .01470 189,65173 43
. TBM235TC75 118 71.57231 .00000 71.57231 4
IR 23 TC 74 112 279.02116 .01879 279,03994
1} IRCC TC 7% 105 148,96177 .01397 148,97574
IR 21 TC 74 102 118.78561 .01169 118,79729
IR 23 RM 2 113 278.61637 .01879 278,63516
IR 26 TC 74 110 201,33534 ,01275 201,34809
IR 24 RM 1 109 200.52633 .01276 200,53908
IRCC RM 2 107 149,08497 .01397 149,09894
BM 485 YPG 106 147,83968 .01398 147,85365
IR 21 RM 2 103 119,32557 .01109 119,33726
GEO 10011 100 107.02946 .01099 107.04045
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SITE 10 YPG
<ITE 11 YPG
tM 58 DMATC
BM 48 DMATC
BM 38 DMATC
TeMm 82

23 M USGS
961 USCE 68
BM 28 OMATC
CAMERA SITE4
MPS 25 DMATC
MPS 25 RM2
FLATHILL

24% M USGS
AIR YPG 1969
VE 1 TBM 100
BM 18

AHD1282+7529 WEST

ToM 124

TbM 143

BM 2A DMATC
PGT 2 AMS60
PGT2RM1 AMS
10-A DMATC74
SITE 6 DISC
587 YPG
20-M USGS 25
503 YPG

501 YPG

618 YPG
SITE 7 DISC
0P MOUNT YPG
TBM 189

OP MID YPG
8=A UMATC 74
SITE 8 DISC
ToM 225

239 YPG

7=A DMATC 74
TR=40 USGS34
U.E. 966 m
6=A DMATC 74
TBM 304
TR=25 USGS34
RM 1 HILLTOP
TBM1018 GS34
T6M 288
TR=27 USGS34
ToM 275
TR=28 USGS34
THM 1839
S=A DMATC 74
ToM 235
MARKED TURN
4=A DMATC T4
AHD1628+2493
AHD1460+0000

95

91
90
89

85
84
83
82
80
78
17
76
T
72
69
68
67
66
62
61
56
54
52
51
S0
4“9
47
45
(1
43
42
41
40
39

37
36
34
31
30
29
27
25
24
23
22
21
20
19
18
17
16
15
13

1644,60120
121,.30723
104.73543
89,16822
92.54515
82.29506
125,60525
128,92292
139,97383
171.59351
170.095132
169,83236
164,73791
129,37684
111.,65731
109.01527
107,49221
118,42711
124.11521
142.61305
157.13456
265.18661
261.81435
167.36730
201.42077
178,78434
173.76120
171.68247
171,03325
186.33500
185,.18242
203.00255
189.18138
199.34107
196.97066
229.,14133
225,17083
238,73667
241,76171
257.,10105
294,61767
279,779%6
304,09167
298.84730
342,27480
310,23193
286.06996
281,.48776
274, TU49T
267.389¢6
269.908118
248.18086
235.05646
229.15142
220.93001
206.62582
165,72759
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01310
.01261
«01017
«00925
.00824
« 00792
+00641
+00616
+00532
+ 00627
«00419
«00418
+00369
< 00325
«00263
.00215
«00139
« 00402
« 00567
00724
«00836
.01010
.01010
.01237
.01302
01343
.01373
«01408
«01438
+01454
01472
<01515
01543
.01592
«01620
«01681
«01729
01772
.01797
01849
.01879
«02002
«02096
.02181
.02254
.02227
.02165
«02067
.02031
.01885
01848
01744
«01601
.01564
01442
.01299
«00883

144,61430
121,31984
104,74561

89,17747

92.55339
82,30298
125,61165
128.92908
139.97915
171,59777
170,05552
169,83654
164,74160
129,38009
111.6599%
109.01742
107,.49360
118.43113
124.12088
142,62029
157,14292
265,19671
261 .82446
167,.37966
201,43379
178,79777
173.,77493
171,69655
171.04763
188,34954
185,19714
203,01770
189.19680
199,35699
196.98686
229,15814
225.18813
238,75438
241 .779€8
257,11953
294 ,63646
279,79998
304.11263
298,86911
342,29734
310,25420
288,09161
261,50843
274 ,76527
267,4083)1
269,09966
246,19830
235,07247
229.16706
220,94443
206,63881
165.736842
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AHD1380+0000
1=A DMATC 74
AHD1282+ 7529

USE1235+U000
CNTY weLL AZ

USEL1144+4507
AHD1130+6177

12
11
EAST 10

®

7
3
2

144,74574
122,24429
118.,29041
109.52928
110.42322

97.96276

95,52773

A-99
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+00675
« 00469
«+00415

+00297
«00209

«00071
«00039

144,75249
122,24898
118,29456
109,53225
110,42532

97.96346

95,52812
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DMAAC 75-5 GEOCEIVER SURVEYS

FOR GLOBAL PGSITIONING SYSTEM TEST.
l. Introduction: This project was accomplished by the Geodetic Satellite
Branch to meet requiréments established by SAMSO/YET letter, subject:
Request for DMA Support, dated 25 October 1974, Five GPS stations were
geocentrically positioned using GEOCEIVER data to permit the transformation
of all stations used in the GPS test to the WGS-72 coordinate system. DMATC
performed conventional surveys at the U. S. Army Yuma Proving Grounds,
Arizona, to connect the four GEOCEIVER stations with the other stations
in the area which will be used in the GPS test program. Defense Mapping
Agency Aerospace Center Geodetic Survey Squadron (DMAAC GSS) performed a
conventional survey at San Clemente Island, California, to connect one
GEOCEIVER station with three other stations in the area which will be used
in the GPS test. Required documentation and survey ties to lr-al control

were made at all stations as required by the Guidelines for Geodetic

Satellite Programs, July 1972, Ref 1.

2. Reconnaissance: DMAAC GSS performed reconnaissance of the Yuma Proving
Grounds stations in November 1974 and SAMSO performed reconnaissance of

the San Clemente Island station in February 1975. This provided necessary
information to deploy and support the GEOCEIVER teams. When Station Hilltop
was replaced by Site 9, DMATC provided the necessary reconnaissance information
for Site 9.

3. Requirements: Planning established that relative conventional survey

tie accuracies between range tracking stations, local control, and GEOCEIVER

B-i



stations must meet the established survey requirements (one sigma) of
one part in 105 + 2 cm for distances and + 3 arc seconds for azimuth

and elevation angles.

3.1 Survey: Conventional surveys, GEOCEIVER surveys and related docu-
mentation are detailed in the project specifications,

3.2 New or Modified Computer Programs: No modifications were required
to process, reduce or analyze this data.

3.3 Special Studies: No special studies were done relating to this
project.

3.4 Changes in Data Processing Procedures: The data processing for this
project was routine.

3.5 Changes in Quality Control Procedures: Quality control was routine
as established for field and office control. No changes were required.
4. GEOCEIVER Survey Operations: The teams followed standard operating

procedures as required by the Field Operations Manual Doppler Beacon

Program but as excepted by the project specifications. The planning efforts
of the Geodetic Satellite Survey Section (ODT) and team chiefs resulted in
a smooth operation during deployment, operations and recovery of the team.
No major problems were encountered.

4.1 Personnel, Equipment and Deployment: A summary of sites, team

instruments and occupation data are given below:
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Station Station GEOCEIVER
Number Location Number Personnel
10011 YPG, Arizona 0011 MSgt Green
Sgt Boucher
10012 YPG, Arizona = 0012 MSgt Green
Sgt Boucher
10009 Site 9, 0035 Sgt Craviotto
Sgt Thompson
10213 Site 7, 0035 Sgt Craviotto
Sgt Thompson
10013 San Clemente, 0009 1Lt Grappo
TSgt Martin

Sgt Summerfield

Sgt Lee

5. Special Studies (Results): No special studies were done as

of this project.

Occupation
Dates
7 Mar - 18 Mar 75
18 Mar - 27 Mar 75
17 Mar - 25 Mar 75
25 Mar - 9 Apr 75
12 Mar - 26 Mar 75

a result

6. New or Modified Computer Program: No modification of program resulted

from this project.

7. GEOCEIVER Data Processing: Table I contains a summary of satellite

passes scheduled, executed, available for data reduction and wmissed,

TABLE I

Data Collection and Processing Statistics

Equipment Operator

Available
Sta. No. Scheduled Executed for Reduction Error
10009 58 52 52 0
10213 100* 54 54 0
10011 71 63 61 3
10012 71 66 66 2
10013 63 58 58 0

Error Other
3 3
0 46
4
2
5

#This site had a conflicting 400 Mhz signal in the area which caused the

loss of passes.



7.1 Quality Control: Upon receipt of the GEOCEIVER data tape., the
Geodetic Satellite Data Processing Section initially checked the data.

The data was then put onto magnetic tape and processed through the computer
creating a library tape. Data failing to be assembled on the library

tape were hand edited and corrected as necessary.

7.2 Computation: GEOCEIVER data reduction for this project was by the
Geodetic Satellite Branch. Using the above library tape with precise
ephemerides in the Naval Weapons Laboratory (NWL) Long Arc Computer

Program to obtain geocentric coordinates of the survey marks occupied by
the GEOCEIVER antenna.

8. Data Analysis and Final Results: During the analysis of the Long Arc
Solutions, the final results were found to be excellent. Only ten passes
were rejected because of poor quality. A slight problem was incurred in
reducing the data for station 10213. Due to 400 Mhz frequency inter-
ference, 31 passes were collected with the antenna on a stand and 23 passes
were collected without the stand. The group of 31 passes was adjudged to
be the superior set in quality and this group was used in the final station

coordinate computation.
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TABLE II

Data Reduction Statistics

[ e
Seames i

o Station GEOCEIVER Passes Available Dates of Passes in
ivt Designation Sta. No. for Reduction Occupation Solution
© site 9 Disc 10009 52 18 Mar-25 Mar 75 60
I] Site 7 Disc 10213 54 27 Mar- 9 Apr 75 31
= 10011 10011 61 8 Mar-17 Mar 75 59
1! 10012 10012 66 19 Mar-27 Mar 75 61
i GEOCEIVER STA 10013 10013 58 13 Mar-21 Mar 75 54

9. Problems Encountered: The frequency interference at Yuma Proving

Grounds Station 10213 added 20 mandays to the project and increased the

L cost considerably. 1Island to mainland transportation delays in returning

the GSA vehicle from San Clemente added 18 mandays

B ——-—

- This left a disc stamped as if it were a GEOCEIVER station.

not.

to the project.

Station

10010 TOPO CENTER 1974 could not be occupied due to the frequency inter-
ference. However, when the GEOCEIVER was moved to Station 10213, Site 7

Disc, the interference was less intense and GEOCEIVER data was collected.

In fact, it is

10. Recommendations: No recommendations are made as a result of this

project.

B-5
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DESCRIPTION OF TRIANGULATION STATION L
NAME OF STATION: SITE 9 DLSC STATE: Arizona COUNTY: Yuma
CHIEF OF PARTY: Sot CIMDCLQ YEAR: 1975 DESCRIBED BY: Capt Lm_msberr N
“7.'. HEIGHT OF TELESCOPE ABOVE STATION MARK METERS,! N!lGNT.Of LIGHT ABOVE STATION MARK METERS.

SURFACE-STATION MARK,
UNDERGROUND-STATION MARK

DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT
OBJECTS WHICH CAN BE SEEN FROM THE GROUND AT THE STATION

OBJECT

DISTANCE e
DS regY METERS AZTUTH ¥M NORTIJ
° ] e 1

Site 7 Disc
Site 12 Disc

Proving Grounds.

Detailed description:

Astrodome and marker.

southeast of the Astrodome.

of Yuma, Arlzona, and 39 miles south

CLOCEIVER STATION 10009 (Site 9 Disc) is located 33 miles northeast
of Ouartzite, Arizona, on the Yuma

I¢ reach tl.is station from the intersection of U, S, lHighway 95 and
Laguna Road, which is the main entrance road to the U, S, Army Test and
Evaluation Conmand, Yuma Proving Grounds, proceed northeast on U, S. Highway
95 7.4 miles to the intersection with
the left (north). Proceed left (north and west) for 16.7 miles to the

The Geocaiver : taution is a 0.05 metar brass disk cemented in a drill
hole in the west curner of a 1,2 x 1.2 meter concrete pad vhich is P
It is stamped: &

No reference or azimuth marks were established,

ilddle Mountain Road (gravel) on

11590,013|189 40 18,01 _
14937,4211223 17 34,51

SITE 9 DISC,

N

e
Refezs 10 notes in masuals of triangulation and state publicatioas of - nunl.non tDirection-angle measured clockwise, referred to initial station,
est metes caly, whea 0o tri ic levelins is dose. - ]
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VICINITY SKETCH

?™ Project
AC 75-5

.ocation
Yuma Proving Grounds, Arizona —__J
A T

/ - ~ = ’ N e N\
ad <, - _ - - \ \\\
Dome - : — - "’ ‘: v
\ . Qa I
. / \ e /
\ / ~ - /1y
l / [ l\
,’ - JDISC(GEO. STA) “ \
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|
ii_{, /

i . /,
£ ] s
E e -~ /
g ° -
f s - o i —awn  wmmm o _— -
§ H — — oD MITDLEMQUNTALN ROAR—
i 't ~
P
: _
-[ I,f" ~
! 7, E
F
i 2
[ -,
V4
1i,
%
A - Geoceiver Stacion @ - Picture Points A - Geodetic Station, RM's & BM's

l O - New Station

- Roads

O = Tanka )(‘—x- Fence

® - Pow~r Pn.es

L

Prepared l‘5y Iﬁuu Checked Ey
Sgt Crav.atto 19 Mar 1975 Capt Lounsbe
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ETIC SUM

MARY

GEODETIC SATELLITE OBSERVATION STATION

LOCATION
Yuma Proving Crounds, Arizona

EQUIPMENT

GEOCEIVER 0031

STATION NO.

10009

OBSERVED BY (AGENCY)

DMAAC/GSS

TRACKING EQUIPMENT REFERENCE POINT

PERIOD OF OCCUPATION

18 Mar 7, - 25 Mar 75

Center of Red Ring on Antenna

SKETCH OF STATION BITR AND VICINITY

TYPE OF STATION MARKER AGENCY {CAST IN MARK) STAMPING ON MARK y L4

2" Brass Disc None SITE 9 DISC [

GEODETIC COORDINATES 4.\ ei\ire ossn. sTa GRID COORDINATES (OF SATELLITE casN. STA.) |
LATITUDE (#) NORTHING (XM | EASTING (R | ZoNE | GRID T

N 33° 07' 35%771 3 3668255.921 ) |747209.100 m | 11 | 4
LONGITUDE ( A) NORTHING (FT) | EASTING 71| zone | GRID

W 114° 21' 019154 $ ) (M) b
DATUM ELLIPSOID 10 OBTAIN GRID AZIMUTH, ADD J : J

NAD 1927% Clarke 1866 |70 THE GEODETIC AZIMUTH
SURVEYED BY (AGENCY) TO OGTAIN GRID AZ. (ADD) (SUS.) O L L

DMATC TO THE GEODETIC AZIMUTH T
LOCATION OF SURVEY DATA ELEVATION ESTABLISHED BY (AGENCY) OATE ORDER

DMATC DMATC Feb 75 2nd
ELEVAT/ON OF MARK ABOVE MSL (GEOID) HEIGHT OF GEOIO ABOVE ELLIPSOID WEIGHT OF TRACKING EQUIPMENT REF, PT.

290,986 wmarens ¢ -22.220 wmetens s ABOVE STATION MARKER 1,984 METERS T
HEIGNT OF REFERENCE POINT ABOVE DATUM USED FOR GEOID HEIGHTS PHOTOIDENTIFICATION T
ELLIPSOID Meades Ranch N=0 BY AGENCY:

270.75 METERS NAD 1927* WHERE FILED: None il
GEODETIC AZINITH orih l
ARIONOME {FROM
FROM TO AZIMUTH DISTANCE
SITE 9 DISC SITE 7 DISC 189° 407 18701 11590,013 m
SITE 9 DISC SITE 12 DISC 223% 177 34751 14937,42]1 m |
LW
/
T
]
" T
-~ ,DOME
,/ o~ LT ALS -—
/ M - SITTT,
= SIITT CReoERET '
v P e U2 i I
] , N’ ,/'/
!
- & sITE9 DISC GEOSTA) i SITE 9 DISC
, W\
R . h
’ ,l
. Aﬁ
/
- ==
2=
P
2 “OLD MIDDLE WMTN.ROD. SITE 12 DISC SITE 7 DISC
oz N
///
SKETCH OF SURVEY (SHOW TIR TO LOCAL CONTROL)

The precision figures |isted ere for the geedstic coordinetes refer 1o the datum as defined by esteblished control in the area.

PREPARED BY (AGENCY) -3

L DMAAC GSS

13 Jun 75

]uv'un BY (ACENCY)

B-10
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GEOCEIVER STATION 10009 (Site 9 Disc) is located 33 miles northeast
of Yuma, Arizona, and 39 miles south of Quartzite, Arizona, on the Yuma

Proving Grounds.

To reach this station from the intersection of U, S. Highway 95 and
Laguna Road, which is the main entrance road to the U, S, Army Test and
Evaluation Command, Yuma Proving Grounds, proceed northeast on U, S.
Highway 95 7.4 miles to the intersection with Middle Mountain Road
(gravel) on the left (north). Proceed left (north and west) for 16.7
miles to the Astrodome and marker.

The GEOCEIVER station is a 0.05 meter brass disc cemented in a drill
hole in the west corner of a 1.2 x 1.2 meter concrete pad which is
southeast of the Astrodome. It is stamped: SITE 9 DISC,

No reference or azimuth marks were established,

#NAD 27 Geodetic Coordinates and geoid height are based on values carried
into the Yuma area through the Precise Geocdimeter Traverse,

B-1
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DOPPLER RECEIVER GEODETIC SUMMARY SHEET

STATION DESIGNATION  SITE 9 DISC STATION NO | POSITIONAL DATA REFERRED TC | MODEL GEOCEIVE..

LOCATION Yuma Proving Grounds, AZ] 10009 Center of Sta Mark SN __ #0035 A

ELEVATION OF MARK ABOVE MSL (GEOID) HEIGHT OF TRACKING EQUIPMENT REF. PT. ABOVE STATIONM. |
<10, 4931 METERS * i dou METERS

GEODETIC COORDINATES (SURVEY)

DATUM é A h*
NAD 1927 N 33° 07° 35v771 W 114° 21' 01%154 268.766m

DATI'M é A h*

ASTRONOMICAL COORDINATES

SOURCE ¢ 1A

DOPPLER DATA

DATUM ¢ Y F1"
NWL 9D W 33° 07' 35871 W 114° 21" 04496 ! 251,267 m
DATUM x ; vy i: T
NWL 9D =220.737.77l m =4871330,645 . 3465869.695 m
k ! ,
REMARKS: *h= HEIGHT ABOVE THE ELLIP: ©

Data is from satellites hu and 77 from 18-25 Mar 1975. 52 passes were collected.
50 wure used in the final solution,

Ti.e NWL precise ephemeris was held fixed in the station,
The standard errors of the solution are:

3¢ = (,..2 -cC

g’ = 0,056 sec

<Ju - 0.898 m

* NAD 27 Geodetic Coordinates and geoid height are based on values carried
into the Yuma area through the Precise Geodimeter Traverse.

{1t mure space (s reqQuired uze reverse side )

PREPARED BY: "DATE CHECKED BY: [ DATE
NOLLIE R. GOFF
ER Sidney M, Lounsberry |
AGENCY: DMAAC GSS | 30 Apr 75 DMAAC GSS J30 Apr 7’

B-12
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SURVEY SKETCH

l'O C . D) ou . »
AC 75-5 Yuma Proving Groun's, AZ Traverse

Site8Disc

ite 10 Disc

@
»

(L

i

L4

- &

13 PGT 2AMS
. A - Geoceiver Stattion @ - Picture Points O - New Station

A - Geodetic Station, RM's & BM's ———=— = Measured Distance

Prepared bv Date Checked by Date

+«Sidney M, Lounsberry 13 June 75 H
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DESCRIPTION OF TRIANGULATION STATION

: 1T ean e - H OUNTY: —l
NAME OF STATION: Nt Ama mmrrey 1974 | STATE L ona c 3 ]
: YEAR: DESCRIBED BY: ' N
CHIEF OF PARTY Msgt Creen 1974 Capt Lounsberry |
woTh." L 1ot OF TELESCOPE ABOVE STATION MARK METERS.! WEIGHT OF LIGHT ABOVE STATION MARK METERS.
SURFACE-STATION MARK, DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT
UNDERGROUND-STATION MARK OBJECTS WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
ARIN DISTANCE )
anJEcY REARING, reer METERS AL MU Zl I'M NORTH
-] ”
SITE 12 Disc 23,524 (186 26 14.66]

Detailed descriptioa:

- miles to the intersection with Cibola Front Road. Turn west (left) and proceed -

Geoceiver Station 10011 is located 23 miles north-northeast of Yuma,
Arizona, and 46 miles south-southwest of Quartzite, Arizona, on the Yuma
Proving Grounds.

To reach this station from the intersection of U.S. Highway 95 and
Laguna Road which is themain entrance road to the U.,S. Army Test and
Evaluation Command, Yuma Proving Grounds, proceed northeast along U.S. Highway
95 for 2.7 miles to the intersection with Lake Martinez Road. Turn northwest
(left) and proceed for 2.8 miles to a reverse Y intersection with the other
road coming from the Aviation Complex. Continue north for 5.35 miles to the
intersection with West Cibola Access Drive. Turn northeast (right) and proceed
on a gravel road for 0.75 mile to a Y intersection with Water Tank Road. Take
the north (left) fork and proceed along West Cibola Access Drive for 5.35

for 1.4 miles to Site 12 and the end of the road.

The Geoceiver Station is a standard DMA brass dis" set in the top of a 0.3
meter diameter, coniretu post projeciing 0.1 ameler abuve Lhe ground. 1:
is stamped: 106011 TOPO, CENTER 1974. The mark is 23.9 meters north of Site 12
Disc (set on the northeast corner of the Astrodome pad) and 15.5 meters east-
northeast of the east corner of a 3.0 x 3.6 meter concrete pad.

The subsurface mark is a standard DMA brass disk set it; a drill hole in a
rock buried in concrete 0.9 meter below the surface and stamped the same as
the surface marker,

No reference or azimuth marks were established.

N

“Refers to aotes in manuals of uuuuhnon and state publications of muguhuon {Direction-angle measured clockwise, referred 1o initial statior

ln Beagest meter e.lz. whes so mmﬂnc leveline w - : ]
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VICINITY SKETCH
ocation
U, S. Army Proving Grounds, Yuma, Arizona
' Proposed '
~ N | Laser |
~ '
= GEQ STA. I00II v+ Pad |
Pt o AN |
7 \ ] [}
/ Pad \ | |
/ ) | ' '
[ 24 Meters | Lo —- "l
/ V S S = b —— — L e
/
/
i /
/ [ -7
*z / Phone '
. [ : ite 12 Surm' Mark
P\ |
_‘ N b ° / .
~ /
: ~
- = \ /
m -~ . -— o /
- A - Geoceiver Staction @ - Picture Points A - Geodetic Station, RM's & BM's
1.0 - New Station @ - Powrr Pnles O - Tanks xh—x- Fence Z—___ - Roads

e o | | T 075 |
I Capt Lounsberry] 3 Dec 1974 MSg . 7 Mar 1975
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GEODETIC SATELLITE OBSERVATION STATION
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LOCATION

Yuma Proving Grounds, Arizona

EQUIPMENT STATION NO.

Geoceiverf#0011 10011

OBSERVED BY (AGENCY)
DMAAC GSS

TRACKING EQUIPMENT REFERENCE POINT

Center of Red Riug on Antenna

PERIOD OF OCCUPATION

8 Mar 75 - 17 Mar 75

TYPE OF STATION MARKER

AGENCY {CAST IN MARK)

STAMPING ON MARK

SKETCH OF BTATION BITR AND VICINITY

Brass Disk Defence Mapping Agencv 10011 Topo Center 1974
GEQDETIC COORDINATES {OF SATELLITE OBSN. STA.) GRID COORDINATES (OF SATELLITE OBSN. STA.) |
LATITUDE (8) NORTHING (RU | EASTING (smt] Tone | om0
N 33° 01" 43%443 t 3 657 148.683 M {737 242,744 M| 11 U™
LONGITUDE ( A} NORTHING (PT) | EASTING (r7)| zZone | GRID
W 114° 27°* 35%750 + (M) ™)
DATUM ELLIPSOID TO OBTAIN GRID AZIMUTH, ADD U ! !
NAD 1927* Clark 18u6 TO THE GEODETIC AZIMUTH
SURVEYED BY (AGENCY) 0 OBTAIN GRID AZ. (ADD} (8UB.) ¢ 7 "
DMATC TO THE GEODETIC AZIMUTH
LOCATION OF BURVEY DATA ELEVATION ESTABLISHED BY (AGENCY) DATE ORDER
DHMATC DMATC Feb 1975 2nd
ELEVATION OF MARK ABOVE MSL (GEOID) HEIGHT D7 GEOID ABOVE ELLIPSOID HEIGHT OF TRACKING EQUIPMENT REF, PT,
107.040 METERS ¢ S METERS ¢ ABOVE STATION MARKER 1,836 METERS
HEIGHT OF REFERENCE POINT ABOVE OATUM USED FOR GEOID NEIGHTS PHOTOIDENTIFICATION
EL! tPSOID Meades RanCh N=0 BY AGENCY!
86.196 werens | NAD 1927 * paninE) Nope
GEOOETIE  AZIMUTH
(rnovoamomt! North
PROM TO | AZIMUTH DISTANCE
ieoceiver Sta, 1N0ll Site 12 Disc [ 186° 26' 14%66 23,924
T =3
__ GEO. STA.I0OI] SE!
_x yPROPOSED EO. STA. 10011
- — \ |LASER}
// [:Fﬁgﬁ* \ ' PAD !
I Bag aam | _ ===
I
/
/ = = o
/ HONE,
| pomefoS!TE 12 SURVEY MARK 1 SITE 12 DISC
\ /
A /
~.
S~ N

SKETCH OF BURVEY (BHOW TIE TO LOCAL CONTROL)

The precision figures listed are for the gecdetic coordinates refer to the datum as defined by established centre! In the area.
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GEOCEIVER Station 10011 is located 23 miles north-northeast of Yuma,
Arizona, and 46 miles south-southwest of Quartzite, Arizona, on the
Yuma Proving Grounds.

To reach this station from the intersection of U, S. Highway 95
and Laguna Road (which is the main entrance road to the U, S. Army
Test and Evaluation Command, Yuma Proving Grounds) proceed northeast
along U. S. Highway 95 for 2.7 miles to the intersection with Lake
Martinez Road.

Turn northwest (left) and proceed for 2.8 miles to a reverse Y
intersection with the other road coming from Aviation Complex, Con-
tinue north for 5.85 miles to the intersection with West Cibola
Access Drive. Turn northeast (right) and proceed on a gravel road
for 0.75 mile to a Y intersection with Water Tank Road., Take the
north (left) fork and proceed along West Cibola Access Drive for 5,35
miles to the intersection with Cibola Front Read, Turn wes: (left)
and proceed for 1.4 miles to Site 12 and the end of the road,

The GEOCEIVER Station is a standard DMA brass disk set in the top
of a 0.3 meter diameter concrete post projecting 0.1 meter above the
ground. It is stamped: 10011 TOPO CENTER 1974, The mark is 23.9
meters north of Site 12 Disc (set on the northeast corner of the
astrodome pad) and 15.5 meters east-northeast of the east corner of
e 3.0 x 3.6 meter concrete pad.

The subsurface mark is a standard DMA brass disk set in a drill
hole in a rock buried in con:rete 0.9 meter below the surface and
stamped the same as the surface marker,

No reference or azimuth marks were established.

#NAD 27 Geodetic Coordinates and geoid height are based on values
carried into the Yuma area through the Precise Geodimeter Traverse,



DOPPLER RECEIVER GEODETIC SUMMARY SHEET Vg
STATION DESIGNATION 10011 TC 1974 STATION NO | POSITIONAL DATA REFERRED TC | MODEL Caocaiver ™
Yuma Proving Grounds, Arizona 10011 °| Center of Station Mark
LOCATION L # 0011 b
ELEVATION OF MARK ABOVE MSL (GEOID) HEIGHT OF TRACKING EQUIPMENT REF. PT. ABOVE STATION MARK
102,040 METERS ¢ 1,836 METERS
GEODETIC COORDINATES (SURVEY)
DATUM & . A h*
NAD 1927% N 33° 01' 437443 W 114° 27' 35%750 84 .360m Y
DATUM é A h*

ASTRONOMICAL COORDINATES

SOURCE T ®
]
!

=

DOPPLER DATA

DATUM é fa fhe o
NWL 9D N 33° 01' 439549 W 114° 27' 39%081  65.388 m L
DATUM X gv iz
NWL 9D 1! =2216441,061 m ! =4872354,600 m ; 3456673,085 m
REMARKS: *hz HEIGHT ABOVE THE ELLIFSOI™

Data is from satellites 68 and 77 from 8-17 March, 1975,
61 passes were collected, 59 were used in the final solution.

The NWL precise ephemeris was held fixed in the solution.
The standard errors ~f the solution are:

o¢ = 0,021 s

ol = 0,050 sec

OH = 0,861 m

* NAD 27 Geodetic Coordinates and geoid height are based on values carried into
the Yuma area through the Precise Geodimeter Traverse.

1 more space (s raquired uxe tever:o nde)
PREPARED BY: DATE CHECKED BY. DATE
Nollie R. Goff Sidney M, Lounsberry
AGENCY- DMAAC GSS 30 Apr 75 | DMAAC GSS 30 Apr 7.

B-18



SURVEY SKETCH

TOCALION ?
Yuma Proving Grounds, AZ Traverse

’
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fPGT 3 AMS60

HilJrnpA

PGT 2 AMS 60
Site 5 Disc

Sitel

Bench Mark CdGS 1934

.. A - Geoceliver Statfton @ -~ Picture Points O - New Station
A - Ceodetic Statfon, RM's & BM's ——=— -~ Measured Distance
Prepared by Date Checked bv Date
*t° Sidney M. Lounsberry 13 June 75 H., T. McGlone 19 Jun 75
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DESCRIPTION OF TRIANGULATION STATION

MAME OF STATION:1 0012 TOPO CENTER 1974 |*TAT® Arizona COUNTY:  Yuma
CMIEF OF PARTY: .o st Green YRAR: 1974 DESCRIBED BY: Cap¢ Lounsber'ry L
wove.’ EIGHT OF TELESCOPE ABOVE STATION MARK METERS,t HIIGHT.O' LIGHT ABOVE STATION MARK METERS
SURFACE-STATION MARK, DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT
UNDERGROUND-STATION MARK OBJECTS WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
osJECT . lllhllﬂd 2 i DIRECTIONS
FERT METERS
° . [
SITE 5 DISC 179,759 |231 33 13.84
PGT2AMS60 151,787 |243 45  27.03

Geoceiver Station 10012 is located 24 miles northeast of Yuma, Arizona, and
i 51 miles south of Quartzsite, Arizona, on the Yuma Proving Grounds. ﬂ

§ To reach this station from the intersection of U, S. Highway 95 and Laguna

3 Road, which is the main entrance road to the U.S. Army Test and Evaluation Command,

3 Yuma Proving Grounds, proceed northeast along U.S. Highway 95 for 3.25 miles to

2 the intersaection with Aberdeen Road. Turn east (right) along Aberdeen Road and i
proceed for 1 mile to the guardhouse and gate to the KOFA Range Area. Continue
for 0.1 mile to the irtersection with West Third Avenue. Turn north (left) and
proceed along West Third Avenue for 4.5 miles to an intersection with the Site 5
Access Road. Turn northwesterly (left) and proceed along gravel road uphill for
0.45 nile to a saddle between the two peaks and a Y fork., Proceed along north
(right) fork to the parking areca at the top of the hill, west of a cement building.
Proceed to the stairway on the north side of the building, and the station is on -
the center of the roof of the building.

The Ceoceiver station is a standard DMA brass disk set in a drill hole and flush |
with the roof of a block buflding., It is stamped 10012 TOPO. CENTER 1974. The mark
is 4,0 meters southwest of the northeast corner of the building and 2.7 meters northwe~*

of the southeast corner of the huilding.

No reference or azimuth marks were established.

N

BT -
Refets to sotes ia manuals of triangulstioa aad state publicstioas of mnnhciu $ Direction-angle measured clockwise, referred to initial station.

]nmu-«qdh Muﬁmclu&gu&bﬂ... -
B-20
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Prepared oy vate
{ Capt Lounsberry 3 Dec 1974

O - Tanke )(—)(— Fence
cnecxea Ey ate
19 Mar 1975
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ROOF SKETCH
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AC 75-5

U, S, Arc Proving :
Grounds, Yuma, Arizona
L

A - Geocelver Station

- Pisture Points

A - Geodetic Station, RM's & BM's —_—

N/A

O = New Station

- Measured Distance

Prepared by
MSgt Green

Date mar 1975

Checked bv
Capt Lounsberry

Date
25 Apr 1975
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L. GEODETIC SUMMARY : '

GEODETIC SATELLITE OBSERVATION STATION

LOCATION é%jbmeVFR STATION NO. OBSERVED 8Y (AGENCY)
Yuma Proving Grounds, Arizona 0012 10012 DMAAC GSS
TRACKING EQUIPMENT REFERENCE POINT PERIOD OF OCCUPATION
Center of Red Ring on Antenna 19 Mar 75 = 27 Mar 15

TYPE OF STATION MARKER

AGENCY (CAST IN MARK)

STAMPING ON MARK

Brass Disc Defence Mapping Agency 10012 Topo Center 1974
GEODETIC COORDINATES {OF SATELLITE OBSN. STA.) GRID COORDINATES {OF SATELLITE OBSN. STA.)
LATITUDE (@) NORTHING (X¥0 | EASTING (K| ZONE | GRID
N 32° 55' 40%123 b 3646315,93Y ™| 751987,207 M1 11 UM
LONGITUDE ( A) NORTHING (FT) | EASTING (F7T)| Zone GRID
W 114° 15' 18%058 t (M) M)
DATUM ELLIPSOID TO CBTAIN GRID AZIMUTH, ADD e ' !
NAD 1927% Clarke 1866 TO THE GEODETIC AZIMUTH
SURVEYED BY (AGENCY) T0 0BTAIN GRID AZ. (ADD) (SUB.) ° ! "
DMATC TO THE GEODETIC AZIMUTH
LOCATION OF SURVEY DATA ELEVATION ESTABLISHED BY (AGENCY) DATE ORDER
DMATC DMATC Feb 75 2nd
ELEVATION OF MARK ABOVE MSL (GEOID) HEIGHT OF GEOID ABOVE ELLIPSOID HEIGHT OF TRACKING EQUIPMENT REF. PT,
267.9389 METERS ¢ -22.8400 wmevers ¢ ABOVE STATION MARKER 1,910 METERS
MEIGHT OF REFERENCE POINT ABOVE DATUM USED FOR GEOID HEIGHTS PHOTOIDENTIFICATION
ELLIPSOID = .
54T 499 Mea‘des Rangh N=0 BY AGENCY: . '
METERS NAD 19.7 WHERE FILED: None
GEODETIC AZIMUTH Norti
AXRONRN X (FROM SROTH!
FROM To AZIMUTH DISTANCE
GEOCEIVER STA 10012 SITE 5 DISC 231° 33' 13734 179,759
GEOCEIVER STA 10612 1'GT2AMS 60 263° 45' 27703 151,787 m

}_

b

SKETCH OF STATION SITE AND VICINITY

i1

/GEO.STA. 10012

PGT 2 AMSA/
60

SITE 5 DISC

SKETCH OF SURVEY (SHOW TIE TO LOCAL CONTROL}

The precision figures listed are for the geodetic coordinates refer to O,he datum as defined by established control in the area.

PREPARED BY {AGENCY) DATE

DMAAC GSS

]n:vts:o BY (AGENCY)

13 Jun 75

DATE

B-23
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GEOCEIVER Station 10012 is located 24 miles northeast of Yuma,
Arizona, and 51 miles south of Quartzsite, Arizona, on the Yuma Proving
Grounds.

To reach this station from the intersection of U.S. Highway 95 and
Laguna Road, which 1s the main entrance road to the U.S. Army Test and
Evaluation Command, Yuma Proving Grounds, proceed northeast along U.S.
Highway 95 for 3.25 miles to the intersection with Aberdeen road.

Turn east (right) along Aberdeen Road and proceed for 1 mile to the
guardhouse and gate to the KOFA Range Area. Continue for 0.1 mile to
the intersection with West Third Avenue. Turn north (left) and proceed
along West Third Avenue for 4.5 miles to an intersection with tne Site
5 Access Road. Turn northwesterly (left) and proceed along gravel road
uphill for 0.45 mile to a saddle between the two peaks and a Y fork.
Proceed along north (right) fork to the parking area at the top of the
hill, west of a cement building. Proceed to the stairway on the north
side of the building, and the station is on the center of the roof of
the building.

The GEOCEIVER station is a standard DMA brass disk set in a drill
hole and flush with the roof of a block building. It 1s stamped 10012
TOPO. CENTER 1974. The mark is 4.0 meters southwest of the northeast
corner of the building and 2.7 meters northwest of the southeast cor-
ner of the building.

No reference or azimuth marks were established.

*NAD 27 Geodetic Coordinates and geoid height are based on values carried

into the Yuma area through the Precise Geodimeter Traverse.

B-24
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DOPPLER RECEIVER GEODETIC SUMMARY SHEET

Fe !
“lon DESIGNATION 10012 TC 1974 STATION NO [ POSITIONAL DATA REFERRED TO | MODEL o 0y
_':D.V___Y.\LE_MM_G.MMAW"'“ o AZ 1 10012 Center of Sta Mark SN_ #0012

ATION OF MARK ABOVE MSL {GEOID) HEIGHT OF TRACKING EQUIPMENT REF. PT. ABOVE STATION MARK
267,989 METERS 1.910 METERS

i GEODETIC COORDINATES (SURVEY)
d

DATUM é A h*

i NAD 1927* N 32° 55' 40%123 W 114° 18' 18Y658 245.589m

um é A h*

1

v ASTRONOMICAL COORDINATES

s -rc: é i A

: |

' ? DOPPLEFR DATA
_GA"JUM é A ih *
! g ( NWL 9D N 32° 55' 40%V254 W o114° 18' 21991 ! 227,050 ™
! 4 i

DATUM X y {z

_ NWL 9D -2205836.924 m +4883998.822 m  3447372.,218 m

L

! D,I'TR KS: * h= HEIGHT ABOVE THE ELLIPSOID

»od

Data is from satellites 77 and 68 from 19-27 Mar 1975,

| 61 were used in the final solution.

The NWL precise ephemeris was held fixed in the solution.

i The standard errors of the solution are:

o¢ = 0,021 sec

oA = 0,050 sec

oy = 0.830 m

66 passes were collected.

* NAD 27 Geodetic Coordinates and geoid height are based on values carried into the
Yuma area through the Precise Geodimeter Traverse.

(it more space (8 required use reverse side)
PPEFPARED BY: DATE CHECKED BY: DATE
NOLLIELR JRGOTE Sidney M. Lounsberry
AGENCY: DMAAC GSS 30 Apr 75 DMAAC GSS 30 Apr 7}__
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SURVEY SKETCH

Yuma Proving G

A - Geocelver Station

IXsite2

(10213)

- Picture Points

A -~ Geodetic Station, RM's & BM's

Site 9 Disc

O = New Station

- Measured Distance

Prepared bv
Sidney M, Lounsberry

Date
13 Jun 75

Checked by

Hy T, McGlone.

Date
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o DESCRIPTION OF TRIANGULATION STATION
NAME OF STATION: SITE 7 DISC STATE:  Avi{zona COUNTY: Yuma
IEF OF PARTY:  ggt Craviotto YEAR: 1974 OESCRIBEDBY: 0,0\ Lounsberry |
e’ ZIGHT OF TELESCOPE ABOVE STATION MARK METERS,! HEIGHT OF 1IGHT ABOVE STATION MARK WETERS.
SURFACE-STATION MARK, DISTANCES AND DIRECTIONS TO AZMMUTH MARK, REFERENCE MARKS AND PROMINENT ‘
UNDERGROUND-STATION MARK OBJECTS WAICH CAN BE SEEN FROM THE GROUND AT THE STATION
DISTANCE
Seisey . L“"“‘ FERY METERS AZIMUTH FM NORTH
[ ] » 7]
Site 9 Disc 11590,013] 9 39 37.06
10010 DMATC 1974 80,721} 85 56 40.67
Laser Disc Site 7 87.006] 88 54 21,91
Site 12 Disc _ 8314,.273/ 273 48 07.29

Site 7 Disc is located 27 miles northeast of Yuma,
Arizona, and 45 miles south of Quartzite, Arizona, on the Yuma Proving Grounds.

—

To reach this station from the intersection of U. S, Highway 95 and
Laguna Road, vhich is the main entrance road to the U.S. Army Test ad
Evaluation Command, Yuma Proving Grounds, proceed northeast along U.S.
Highway 95 for 2.7 miles to the intersection with Lake Martinez Road. Turn
northvest (left) and proceed for 2.8 miles to areverse Y intersection with
the other road coming from the Aviation Complex. Continue north for
5.85 miles to the intersection with West Cibola Access Drive. Turn north-
east (right) on the gravel road and proceed for 0,75 mile to a Y intersection
i with Water Tank Road. Take the north (left) fork and proceed along
1
1

dos

=

T

.

West Cibola Access Drive for 5.35 miles to the intersection with' Cibola
Front Road. Turn east (right) and proceed for 4 miles to the intersection
with Middle Mountain Road. Turn north (left) and proceed along Middle

3 Mountain Road for 0,75 miles to the intersection with the Site 7

Azcess Roed. Turu rorthwest (left) and proceed approuximutely 0.1 mile

to the top of the hill and to the concrete pad.

}
i d

The Geoceiver Station is a 0.05 meter brass disk cemented in a drill
,, hole in the northwest corner of a 1.8 x 1.8 meter concrete pad. The mark is
on the center of three concrete pads and 3.0 meters west of the Astrodome.

§ 1 It {s stamped: SITE 7 DISC.

No references or azimuth marks were established.

\

-
“Refers 1o netes in manuals of uisngulation asd stare publications of trinsgubatios. tDirection-angle messured clockwise, referred to isitial station
" aete whesa-8o i ips ie .

g -=- v
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VICINITY SKETCH
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GEODETIC SUMMARY o

GEODETIC SATELLITE OBSERYATION STATION

LOCATION EQUIPMENT STATION NO OBSERVED BY (AGENCY)
r Ground, Arizona _ |GEOCEIVER 0033 10213 DMAAC/GSS
TRACKING EQUIPMENT REFERENCE POINT PERIOD OF OCCUPATION
Center of Red Ring on Antenna 27 March - 9 Apr 75
TYPE OF STATION MARKER AGENCY (CAST IN MARK) STAMPING ON MARK
2" Brass Disc None Site 7 Disc
GEQDETIC COORDINATES (OF SBATELLITE OBSN. $TA.) GRID COORDINATES {OF SATELLITE OOSN. S 7A.)
LATITUDE (@) NORTHING g3 | easTinG (gxy| zoME | oGm0
N 33° 01' 24%889 t 3656781.135 m) | 745550,467 (M) UTM
LONGITUDE ( M) NORTHING (PT) | EASTING (rT)| zONE GRID
W 114° 22' 16180 Y M) ™M)
DATUM ELLIPSOID TO OBTAIN GRID AZIMUTH, ADD U . !
NAD 1927% Clark 1866 TO THE GEODETIC AZIMUTH
SURVEYED BY (AGENCY) YO OBTAIN ORID AZ. (ADD) (SUB.) J ! "
DMATC TO THE GRODETIC AZIMUTH
LOCA :ON OF SURVEY DATA ELEVATION ESTABLISHED BY (AGENCY) DATE ORDEA
DMATC DMATC Feb 75 2nd
ELEVATION OF MARK ABOVE MSL (02010} |""§"' or oaom ABOVE ELLIPSOID HEZIGHT OF TRACKING EQUIPMENT REF, PT.
185,197 METERS ¢ mETERS ¢ ABOVE £TATION MARKER 3,177 L METERS
HEIGHT OF REFERENCE POINT ABOVE DATUM USED FOR GEOID HEIGHTS PHOTOIDENTIFICATION
ELLIPSOID Meades Ranch N=0 BY AGENCY!
165.927 wETERS NAD 1927 WHERE FILED! None
GECOETIC AZIMUTH North)
(# ROM BJT0
FROM To AZIMUTH DISTANCE
Site 7 Disc Site 9 Disc 9° 39' 37906 11590.013 =
Site 7 Disc 10010 <uk.. . ohiii 19734  85° SA' 40Y67 80,721 o
Site 7 Disc Laser Disc S“g Z 88° S4°' 21%91 82 .006 & |
Site 7 Disc_ 4. Site 12 Disc 273° 48°' Q7329 8314.223 u
’l/ * 3,170 Meters from 27 MaT 75 - 1 Apr 75
/
TA ~
O SITE 7DlSlf(GEO.S1}l\¥ s Q SR i OI‘&ER;:EAD SITE 9 DISC
- - Qpap / l E‘EE;f J/ “
,,./ ‘s:\t DOME 1 ’)/ /
T S - - /
k sd /PHON ) e /"
B Sk NP " 10010
| 2~ - ,/’/ SITE 12 DISC
YL ow e LASER DISC
/ --- SITE 7 DISC SITE 7
y I/M!DDLE MTN. RD. (10213)
0
Iy
|
SKETCH OF BTATION BITE AND VICINITY BKETCH OF BURVEY (BHOW TIE TO LOCAL CONTAOL)

The precision figures listed ere for the gesdetic coordinates refer 1o the dotum as defined by esteblished control In the erea.

PREZPARED BY (AGENCY) pATE [llVlllD BY (AQENCY) DATE IN;VIIID Y [AGENCY) DATE

DMAAC  GSS 13 Jun 75 B-29
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GEOCEIVER STATION 10213 (Site 7 Disc) 1is located 27 miles northeast
of Yuma, Arizona, and 45 miles south of Quartzite, Arizona, on the Yuma
Proving Grounds.

To reacli this station from the intersection of U.S. Highway 95 and
Laguna Road, which is the main entrance road to the U.S. Army Test and
Evaluation Command, Yuma Proving Grounds, proceed northeast along U.S.
Highway 95 for 2.7 miles to the intersection with Lake Martinez Road.
Turn northeast (left) and proceed for 2.8 miles to a reverse Y inter-
section with the other road coming from the Aviation Complex. Continue
north for 5.85 miles to the intersection with West Cibola Access Drive.
Turn northeast (right) on the gravel road and proceed for 0.75 mile to
a Y intersection with Water Tank Road. Take the north (Left) fork and
proceed along West Cibola Access Drive for 5.35 miles to the intersection
with Cibola Front Road. Turn east (right) and proceed for 4 miles to the
intersection with Middle Mountain Road. Turn north (left) and proceed
along Middle Mountain Road for 0.75 miles to the intersection with the
Site 7 Access Road. Turn northwest (left) and proceed approximately 0.1
mile to the top of the hill and to the concrete pad.

The GEOCEIVER Station is a 0.05 meter brass disk cemented in a drill
hole in the northwest corner of a 1.8 x 1.8 meter concrete pad. The mark
is on the center of three concrete pads and 3.0 meters west of the
Astrodome. It is stamped: SITE 7 DISC.

No references or azimuth marks were established.

*NAD 27 Geodetic coordinates and geoid height are based on values carried
into the Yuma area through the Precise Geodimeter Traverse.
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DOPPLER RECEIVER GEODETIC SUMMARY SHEET
ﬂnnon DESIGNATION SITE 7 DISC STATION NO | POSITIONAL DATA REFERRED TC [MODEL o 0 /0
caTion Yuma Proving Grounds, AZ 10213 Center of Station Mark |sNn #0035
Uzvnnon OF MARK ABOVE MSL (GEOID) HEIGHT OF TRACKING EQUIPMENT REF. PT. ABOVE STATION MARK
185,197 METERS ¢ 3.170 ME TERS
GEODETIC COORDINATES (SURVEY)

DATUM é . A h*

| ] nap 1927% N 33° 01' 24%88¢ W 114° 22' 167180 162.75In

ohTum é A h*

il

b ASTRONOMICAL COORDINATES

ftrncs @ iA

i) DOPPLER DATA
L lrum é A [h

NWL 9C N 33° 01' 25%001 W 114° 22' 19%95 | 145.969 m
3 U‘A}‘TUM X l \4 i <
NWL 9L =2201045,585 w i =4876128.122 m ' 3456237.914 m
[ i
REMARKS: *h= HEIGHT ABOVE THE ELLIPSOID

T

“] Data is from satellites 77 and 68 from 27 March - 9 April 1975. 54 passes were
_ collected. 31-were used in the final solutionm.

| (.1 The NWL precise ephemeris was held fixed in the solution.
[ - The stanrdard errors of the solution are:

0¢ = 0,031 sec

gl = 0,076 sec

oy = 1,222 m

* NAD 27 Geodetic Coordinates and geoid height are based on values carried into
the Precise Geodimeter Traverse.

11 more space is requiired use reverse side)

—'PR'EPARED ay: NOLLIE R. GOFF DATE CHECKED BY: DATE

-

ey DMAAC GSS 30 Apr 75 Capt Sidney M, Lounsberry 30 Apr .?5
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SURVEY SKETCH

Troject
DMAAC 75=5

TOCALION SUrvev

San Clemente Island, California] Traverse

. T ﬁ:—_

rs f
: X / ’ i

L

v

BLAIR
A - Geocelver Station W - Picture Points O ~ New Station
A = Ceodetic Statfon, RM's & 1M's ———— - Measured Distance I
| Prqure b Date Checked bv Date
' .t Grappo 19 Mar 1975 TSgt Martin 3 Apr 1975 2
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SURVEY SKETCH

Tocation

San Clemente Island, California

ou
Traverse

3 gtroject
4 DMAAC 75-5
1
{
L
{ed
=
]

b oeid

- T NG -
v

»

BLAIR
GEOCEIVER STA. 10013
i ' & - Geoceiver Station M - Micture Points O - New Station
5 A - Ceodetic Statfon, RM's & IM's —~—— - Measured Distance
. repared by Date Checked bv Date
\ Lt. Grappo 20 Mar 1975 TSgt Martin J Apr 1975
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SURVEY SKETCH

Troject e TocaAtIan SUrvev
[ = San Clemente Island, California Traverse

GEOCEIVER STA. 10013

Lo jemaadet ~ -l 7 datenah - T danas v _oalaes - o oo

A - Geoceiver Statfon W - "{cture Points O - New Station
A - Ceodetic Statlon, RM's & BM's —— - Measured Distance
i Prepared by Date Checked bv Date
i Lt GCrappo 20 Mar 1975 IS¢t Marein 3 Apr 1975 A

B-34



o
i DESCRIPTION OF TRIANGULATION STATION
NAﬁsorsTNNON: GFOCEIVER STATE: ) COUNTY:
b STATION 10013 California San Clemente an
CHIEF OF PARTY: Lt, Grappo YEAR: 1975 DESCRIBED BY: TSgt Martin
l NOTE" Lo iGHT OF TELESCOPE ABOVE STATION MARK METERS,} HEIGHT OF LIGHT ABOVE STATION MARK METERS.
SURFACE-STATION MARK, DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT
UNDERGROUND-STATION MARK OBJECTS WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
[ o [ " DISTANCE
Sixch BEARING FEET METERS AZV a0 T TORTH
! o . e
NORTH NW 3093.528 | 332 25 39.216
[ BLAIR NW 341,473 287 08 56.7607
MOUND NW 2877.819 | 319 44 58,060
] The station is located on the eastern side of San Clemente Island
= which 1s approximately 58 air miles from San Diego, California. The
. island is reachable via commercial air from either San Diego or Long
% Beach.
>
§ To reach the station from the Operations Building at the Naval
% Undersea Center in Wilson Cove, drive southeast along the road for about
} one block, Cross the main road and proceed south along asphalt road for
3 0.25 miles to a small dirt road cutoff to the left (east). Proceed
. down this dirt road to the end of it at the FORACS Station South Building.
Off to the right of the road by a meter is a concrete slab into which
the station is embedded.
i, There are two stations on the concrete slab, the CEOCEIVER.station
[ being the southernmost of the two. It is a brass disk stamped GEOCEIVER
’ STA 10013 1975 DMAAC GSS.
, There are no reference marks.
.
*Refers to nores in maouals of triangulation and stace publications of triangulation. §Direction-angle measured mwisc, referred to initsal station.

t.To nearest meter oaly, when no trigonometric leveline is being done,
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GEODETIC SUMMARY

GEODETIC SATELLITE OBSERVATION STATION

Ve

LOCATION

San Clemente = 1 .. WA

H
o

EQUIPMENT

GEOCEIVER #00B

STATION NO.

10013

OBSERVED BY (AGENCY)

DMAAC/GSS

TRACKING EQUIPMENT REFERENCE POINT
Center of Red Ring on Ant

ennd

PERIOD OF OCCUPATION

13 Mar 75 - 21 Mar 75~

TYPE OF STATION MARKER

AGENCY (CAST IN MARK)

STAMPING ON MARK

GEOCEIVER STA

SHETCH OF STATION SITE AnD VICINITY

Bross Disk None 20037 DMAAC/GSS 1978
GEODETIC COORDINATES (OF SATELLITE 0BSN. STA.) GRID COORDINATES (OF SATELLITE OBSN. STA.)
LATITUOE (#) NORTHING 4RIk EASTING ~ HX)| IONE | GRID
N 32° 59' 55%716 .- t 3652027,576¢~ w [ 355411,7837 | 11 T
LONGITUDE ( A) NORTHING (FT) | EASTING (FT)| ZONE | GRID
W 118° 32' 51%574 - t (M) (M)
DATUM ELLIPSOID T0 OBTAIN GRID AZIMUTH, ADD Q ! '
NAD 1927 Clarke 1866 TO THE GEODETIC AZIMUTH
SURVEYED BY (AGENCY) 0 OBTAIN GRID AZ. (ADD} (SUB.) 2 ! u
IMAAC GSS TO THE GEODETIC AZIMUTH
LOCATION OF SURVEY DATA ELEVATION ESTABLISHED BY (AGENCY) DATE ORDER
VMAAC GSS DMAAC/GSS Mar 75 VA
ELEVATION OF MARK ABOVE MSL (GEOID) HEIGHT OF GEOID ABOVE ELLIPSOID HEIGHT OF TRACKING EQUIPMENT RE- PT, .
45,348 — ~ mETERS ¢ =30,000 — ™Me1ers ¢+ ABOVE STATION MARKER 3l ol m=T METERS
WEIGHT OF REFERENCE POINT ABOVE DATUM USED FOR GEOIO HEIGHTS PHOTOIDENTIFICATION -
ELLIPSOID 8Y AGENCY:
17,205~ jerens NAD 1927 WHERE FILED: N/a
CEO%ETIC  AZIMUTH vort]
ASTREANR rrom RIEL T .
FROM TO AZIMUTH DISTANCE
GLACEIVLR STA 10013 DLALL 257° 08" sgY77 1414871 m
CEOCLIVER STA 10013 MO 119 44" S22 06 - 277 819 m
GLOCEIVIR STA 10013 NORTLU 132 a3t 39, 09 L. 578 o
" N é‘ - o MOUND NORTH
- - o
= : o
HOUSING A REA] |5 o
o m
- ° " ™" ;
0
\\ N
vV
b b \:\*
\:‘
\
> f}lﬁ- Y
-t CONCRETE 4
!rf -."l'l ‘I P ‘k
1) Mo
el d ! & cEg Y
- D;' STA.I00I3]
A
i 1 I
/
™ el L™ “\\ GED.STA. 10013

SEETCH OF SusmvEY ISHOW TIE TO LOCAL COMTROL|

The precision figures listed are for the geodetic coordingtes reler 10 the dotum os defined by established contral in the area.

DATE

20 Nar 77

PREPARED BY [AGENCY]

MINAT e

[REVISED BY (AGENCY]

REVISED BY (AGENCY)

DATE
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DESCRIPYION (WITH BRIEP*'TO REACH"')

The station ‘s located on the edstern side of San Clemente Island
which 'is approximately 58 air miles from San Diego, California, The
island 18 reuachable via commercial air from either San Diego or Longp
Beach.

To reach the station from the Operations Building at the Naval
Undersea Center in Wilson Cove, drive southeast along the road for ahout
one block. Crrss the main road «nd preoceed south along aspbalt road for
0.25. miles to a small dirt road cutoff to the left (east). Proceed
down this dirt road to the end of it at the FORACS Station South Building.
0ff to the right of the road by a meter is a concrete slub into which
the station {s embedded.

There are two stations on the concrete slab, the GFOCEIVER station
being, the southernmost of the two. It is a brass disk stamped GLOCEIVLR
STA 10013 1975 DMAAC GSS.

There are no reference marks.
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DOPPLER RECEIVER GEODETIC SUMMARY SHEET
-'ﬁvon DESIGNATION GEQCEIVER Sta 1001 §TATION NO POSITIONAL DATA REFERRED TC | MODEL GEOCEIVER
Center of Station Mark
Tion San Clemente Island, Calif, 10013 SN #_008
jﬁATION OF MARK ABOVE MSL (GEOID) HEIGHT OF TRACKING EQUIPMENT REF. PT. ABOVE STATION MARK
45,348 METERS ¢ 1.917 METERS
13 GEODETIC COORDINATES (SURVEY)
"ATUM é A h*
; ]ﬁNAD 1927 N 32° 59' 55%716 W 118° 32' 51%574 15,346 m
JATUM ¢ A Rk
1l
ASTRONOMICAL COORDINATES
cE é PA
. I
|
i E DOPPLER DATA
ATUM i¢ .r,\ T
{1 |
i $ NWL=9D | N 32° 59' 55%695 W 118° 32' 55%V642 2,537 m
ATUM X ]Y 2
| .'
© NWL=9D I 22 558 979,429 m | - 4 703 498,070 m 3 453 852,653 m
i I SRKS: *h=z HEIGHT ABOVE THE ELLIPSOID

et W e S

‘The standard errors of the final solution are:

0, = 0.057 sec

‘= 0.842 m

“"Data is from satellites 68 and 77 from 13-21 March 1975.
. .58 passes were collected, 54 passes were used in the final solution,

‘The NWL precise ephemeris was held fixed in the solution.

(11 more space is required use teverne side)

'R, "ARED BY: NOLLIL k. (CIF RARE
DMAAC GSS 30 am 72

‘ENCY:

CHECKED BY:
iounsbarry

DATE

10 A 75
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YUMA PHOTOGRAMMETRIC DATA BASE

The Yuma Photogrammetric Data Base is referenced to WGS 72.
Any positional data derived from it will also be on WGS 72 unless
appropriate conversions are performed. The photographic source
data consists of 18 exposures collected during three overflights
on 19 July 1975. The approximate scale of the photography is
1:78,000. Cartographic source material consists of four United
States Geological Survey (USGS) 15 minute quad sheets with a
1:62,500 scale - Red Hill, Red Bluff Mountain, Castle Dome and
Laguna - and nine USGS 7.5 minute quad sheets with a 1:24,000
scale - Hidden Valley, Picacho SW, Picacho, Picacho Peak, Little
Picacho Peak, Bard, Imperial Reservoir, Laguna Dam and Dome.
Geodetic control is provided by 13 photo identifiable survey sites
which served as primary control in the data base adjustment. These
sites are those identified by numbers 3, 6-15, 24 and 27 in Figure
1 of this Report. An evaluation of the achievable accuracy for
positions derived from the photogrammetric data base was made by
comparing differences between the initial and the derived positions
for the 13 geodetic points used for control. This evaluation
yielded horizontal and vertical accuracies of 3 m at 90% assurance.
This is equivalent to a horizontal Circular Standard Error of approx-
imately 1.5 m and a vertical standard error of approximately 2 m.
These accuracy figures do not include the uncertainty involved in re-

lating the data base coordinates to WGS 72 or the uncertainty of

C-|



WGS 72 with respect to the earth's center of mass.

Data base exploitation requires that the requestor provide to
DMAAC an approximate geographic coordinate for each point along
with an aerial photograph identifying the exact point and/or points
to be positioned. The identification photograph should have suffi-
cient detail to facilitate point identification. DMAAC will provide
the requestor the geodetic latitude, longitude and height of each
point with respect to WGS 72. UTM coordinates can also be provided

upon request.
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