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SUMMARY

The intent of this GPS Control Survey was to provide a photogrammetric horizontal control
network for a 400 scale 4-foot contour aerial topographic map of the Salt-Gila Rivers in
the general vicinity of Phoenix Arizona. Approximately 150 record monuments were
targeted and occupied using Trimble 4000 ST single frequency receivers in accordance with
the FGCC "Geometric Accuracy Standards and Specifications for using GPS Relative
Positioning Techmques in order to develop the photogrammetric horizontal control for this
aerial mapping project. The photogrammetric vertical control for this aerial mapping
project was developed by a Least Squares Adjustment of conventional leveling and is not
a part of this report.

In accordance with the contract specifications, this GPS horizontal control network was
tied into the Arizona State Plane Coordinate System by direct measurements to 3 NGS first
order triangulation stations within the immediate vicinity of this mapping project. These
first order NGS triangulation stations are: Broadway, Etta and Val Vista. Addmonal]y, in
consideration of the fact that the East-West scope of this aerial mapping project extended
approximately 80 miles, several other NGS first order triangulation stations were occupied

around the project perimeter. These additional first- order triangulation stations were : = =~

occupied in order to verify the existence of a uniform State Plane Coordinate Network
and to identify any "Local Control” coordinate discrepancies which may exist and thereby
have an impact on this project or future projects within the same general area. Although:

verification of the existing NGS triangulation network is beyond the scope of this 400 scale

4-foot contour aerial topographic mapping project, all baselines between the NGS

triangulation stations listed below were measured at least twice in order to provide

redundant measurements as defined in the FGCC specifications. Due to its historical
significance, as the initial point of the Arizona public lands survey system, one NGS second

order triangulation station "Initial Point" was occupied instead of the NGS first order :'

triangulation station "Initial Monument” only a few feet away. The published NADS3
record coordinates of triangulation stations Etta, Broadway, Squaw Peak, I..ltchﬁeld,”and
Initial Point (not Initial Monument) appear to be in' general agreement due to the lack of
significant differences between the record coordinate values and the (measured) coordinate
values generated by the unconstrained GPS project adjustment. However, triangulation. ..
stations Val Vista, Powers Butte, and Wintersburg exhibit larger posmonal differences
between the published record coordinate values and the (measured) coordinate values,
generated by the unconstrained GPS project adjustment. This positional discrepancy would -
appear to cast some doubt on the accuracy of the published record coordinates of these
three triangulation stations in relation to the overall area network. Please see the attached
table entitled "NAD83 Grid Coordinate Value Comparisons (International Foot)".
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Once again, it should be emphasized that the intent of this particular GPS control survey
was to provide photogrammetric horizontal control for a 4-foot contour 400 scale aerial
topographic map of the Salt-Gila Rivers, and an examination of the precision of the
unconstrained adjustment proved to be well within the PPM requirements specified in the
contract for this GPS control network. Under no circumstances should the resultant
coordinate values of this GPS control survey be used for boundary analysis or land net
control of a GIS digital mapping database.

THE FOLLOWING APPENDICES ARE INCLUDED AS PART OF THIS PROJECT
REPORT:

An Appendix entitted GPS PROJECT COORDINATES which contains the following
sections: NADS3 Arizona State Plane Ground Coordinates in International Feet, NADS83
Arizona State Plane Grid Coordinates in International Feet, NADS83 State Plane Grid
Coordinates in Meters, and NAD27 Arizona State Plane Grid Coordinates in U.S. Survey
Feet. Once again, it should be noted that the intent of this GPS control survey was to
develop horizontal photogrammetric control for a 400 scale, 4-foot contour aerial
topographic map of the Salt-Gila Rivers and under no circumstances should the resultant
coordinate values be used for boundary analysis or land net control of a GIS digital
mapping database.

An Appendix entitled GPS PROJECT ADJUSTMENTS which contains a GEOLAB least
squares statistical adjustment with the title "Unscaled, #8 Constrained NAD83 Adjustment -
Salt River GPS - 1991". This project adjustment was developed by the constrained NAD83
values of the following 8 NGS triangulation stations: Initial Point (not Initial Monument),
. Powers Butte, Wintersburg, Litchfield, Etta, Squaw Peak, Val Vista, and Broadway. It
should be noted that due to the relatively large distance away from the immediate project,
_the record coordinate values of these 8 NGS control points were held "fixed" in the Geolab
_ least squares adjustment but were not heavily weighted. Therefore, minor differences in
** the final coordinates of these points will be evident in the least squares adjustment report
"~ and the resultant coordinate listings due to a lack of agreement between the record
", coordinate values and the redundant GPS baseline vector measurements. The average ppm
- *of the constrained project adjustment was 6 ppm, with a low value of 1 ppm and a high
- value of 35 ppm in a vector distance of 685 meters. This constrained adjustment was used

"' to develop the NADS83 Coordinate values for this 400 scale 4-foot contour aerial

topographic mapping project.
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An Appendix entitled GPS PROJECT ADJUSTMENTS which contains a GEOLAB ieast
squares statistical adjustment with the title: "Unscaled, #8 Constrained NAD27 Adjustment
- Salt River GPS - 1991". This project adjustment was developed from the constrained
NAD?27 values of the following 8 NGS triangulation stations: Initial Point (not Initial
Monument), Powers Butte, Wintersburg, Litchfield, Etta, Squaw Peak, Val Vista, and
Broadway. It should be noted that due to the relatively large distance away from the
immediate project, the record coordinate values of these 8§ NGS control points were held
“fixed" in the Geolab least squares adjustment but were not heavily weighted. Therefore,
minor differences in the final coordinates of these points will be evident in the least squares
adjustment report and the resultant coordinate listings due to a lack of agreement between
the record coordinate values and the redundant GPS baseline vector measurements. The
average ppm of this constrained project adjustment was 6 ppm with a low value of 1 ppm
and a high value of 31 ppm in a vector distance of 685 meters. This constrained adjustment
was used to develop the NAD27 coordinate values for this 400 scale 4-foot contour aerial
topographic mapping project.

An Appendix entitled GPS PROJECT ADJUSTMENTS which contains a GEOLAB least
squares statistical adjustment with the title: "Scaled Unconstrained Project Adjustment -
Salt River GPS - 1991". This project adjustment was developed by constraining the NADS83
value of a single NGS triangulation station (Etta), in order to provide a quality check of
the internal consistency of the GPS measurements. This adjustment was scaled to better
fit a bell curve graph and to pass the Chi-squared test. The average ppm of this scaled
unconstrained project network was 3 ppm: with a low-value of 1 ppm, and a high value of
13 ppm, in a vector distance of 685 meters. This scaled unconstrained adjustment is well
within contract specifications and was produced in order to examine the actual precision of
the GPS measurements used for this 400 scale 4-foot contour aerial topographic mapping
project.

An Appendix entitled GPS PROJECT PROCESSING which contains the Trimble (Rev
E) automatic baseline processing software parameters for the GPS observations of the
NGS triangulation station network verification along with the resulting baseline summary
reports and a Trimble "TMAP" plot of the baselines observed. In consideration of ‘the
relatively long baselines measured in the NGS triangulation station verification, the GPS
observation data was first processed using the Trimble preset "automatic™ processing
parameters and then reprocessed using "manually” modified processing parameters in order
to provide a comparison of the resultant vector differences. For all intents and purposes,
the resultant raw GPS baseline vectors developed from the program preset "automatic”
processing parameters were nearly identical to the resultant raw GPS baseline vectors
developed from the "manually" modified processing. Therefore, the "automatic" GPS
vectors were considered to be adequate for the NGS triangulation station verification of this
400 scale, 4 foot contour aerial mapping project. Please see the attached comparison tables
entitled "Trimble 4000 ST Single Frequency Field Calibration and Comparisons".
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An Appendix entitled GPS PROJECT PROCESSING which contains the Trimble (Rev E)
manually modified baseline processing software parameters for the GPS observations of the
NGS triangulation station verification along with the resulting baseline summary reports and
a Trimble "TMAP" plot of the baselines observed. In consideration of the relatively long
baseline measurements included in the NGS triangulation station verification, the Trimble
processing parameters were manually modified in order to provide a comparison to the
preset automatic processing sequence. Although the positional dilution of precision
(PDOP) improved noticeably, the resultant raw GPS "Manual" baseline vectors were only
slightly different than the processed preset "Automatic” baselines. Therefore, the program
processed and adjusted "Automatic” baselines were considered to be adequate for the NGS
triangulation station verification of this 400 scale, 4 foot contour aerial mapping project.
Please see the attached comparison tables entitled "Trimble 4000 ST Single Frequency Field
Calibration and Comparisons".

An Appendix entitled GPS PROJECT CLOSURES which contains the Trimble (Rev E)
"Tclose” traverse closure reports for the NGS triangulation station verification and the 20
project loops. In accordance with the FGCC standards and specifications, all 20 project
network loops were 10 sides or less. The average ppm closure for the loops in the project
network was 2 ppm with a low value of 1 ppm and a high value of S ppm. The average
value of 2 ppm for all the loops in this project network was considerably less than the
specified allowable average of 16 ppm, and the maximum project loop closure of 4.53 ppm
for Loop #8 was also considerably less than the allowable maximum of 25 ppm as specified
in the FGCC standards. -

An Appendix entitled GPS OBSERVATION REPORTS which contains the daily work
reports recorded by the GPS field crew.for each GPS observation day. These daily work
reports are a general summary of the hours worked and points observed by each member
of the GPS field crew. In order to satisfy contract requirements, daily work reports were
recorded in addition to the GPS observation sheets which provide a detailed summary of
each observation session.

An Appendix entitled GPS OBSERVATION SHEETS which contains the GPS observation
sheets for all the points of this project as recorded by each member of the GPS field crew.
These observation sheets show relevant information concerning each GPS occupation
including: the name of the field operator, the model and serial number of the GPS
receiver, the location and description of the point occupied, information regarding the
satellite constellation for each individual observation session, and the antenna height
entered into the receiver along with the three independent measurement checks required
by the FGCC specifications.




MARICOPA COUNTY SALT-GILA WATERCOURSE MASTER PLAN

- PHASE 1 AERIAL MAPPING GPS CONTROL SURVEY NETWORK
PHOENIX, ARIZONA
l GREINER, INC.
1991

An Appendix entitled GPS OBSERVATION WINDOWS which contains the satellite
windows available for this project as well as the Trimble satellite "SKYPLOT'
configurations for the individual observation sessions. All observations sessions were
designed according to the "FGCC Geometric Accuracy Standards and Specifications for
using GPS Relative Positioning Techniques".

An Appendix entitted GPS OBSERVATION POINTS which contains the recon sheet
"Visibility", "To Reach”, and "Point Identification" descriptions for all the GPS observation
points of this project. This binder also includes the published record coordinates and "To
Reach" descriptions for the occupied NGS triangulation stations surrounding the general
vicinity of this 400 scale 4-foot contour aerial topographic mapping project.

David Paul Johnson ' \

Project Surveyor, G.P.S.

gobert J.%echa, P.LS.

Project Manager
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MARICOPA COUNTY SALT-GILA WATERCOURSE AERIAL MAPPING

NAD 83 GRID COORDINATE VALUE COMPARISONS (INTERNATIONAL FOOT)

NAME NUMBER RECORD CONSTRAINED = DIF UNCONSTRAINED  * DIF
N 864,981.997 864,981.987 -0.010 864,981.913 -0.084
INITIAL POINT 0001 E 581,116.248 581,116.362 +0.114 581,116.537 +0.289
N 840,141.032 840,141.074 +0.042 840,141.285 +0.253
POWERS BUTTE 0005 E 450,010.732 450,011.135 +0.403 450,011.819 +1.087
N 880,381.043 880,381.056 +0.013 880,381.027 -0.016
WINTERSBURG 0007 E 407,444.792 407,444.862 +0.070 407,446.665 +1.873
N 917,126.638 917,126.633 -0.005 917,126.404 -0.234
LITCHFIELD 0009 E 564,283.971 564,283.975 +0.004 564,284.542 +0.571
N 896,344.272 896,344.272 HELD 896,344.272 HELD
ETTA 0013 E 647,409.040 647,409.040 HELD 647.409.040 HELD
N 926,687.833 926,687.747 -0.086 926,687.466 -0.367
SQUAW PEAK 0015 E 668,215.780 668,215.769 -0.011 668,215.654 -0.126
N 900,292.414 900,292.274 -0.140 900,292.259 -0.155
VAL VISTA 0019 E 750,259.803 750,259.198 -0.605 750,258.834 -0.969
N 875,535.738 875,535.795 +0.057 875,535.783 +0.045
BROADWAY 0021 E 684,546.463 684,546.424 -0.039 684,546.338 -0.125

* NOTE: Although verification of the local existing NGS triangulation network is beyond the scope of this 400 scale, 4-foot contour aerial
mapping project, the published NAD83 Record Coordinates of Triangulation Stations Etta, Broadway, Squaw Peak, Litchfield,
and Initial Point (not Initial Monument) appear to be in general agreement according the lack of major differences between the
record coordinate values and the (measured) coordinate values generated by the unconstrained adjustment. Triangulation stations
Val Vista, Powers Butte and Wintersburg exhibit larger positional differences between the (measured) unconstrained coordinates
and the published record values. This discrepancy would appear to cast some doubt on the accuracy of the published record

.coordinates of these three triangulation stations relative to the overall area network,
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RAW GPS "AUTOMATIC" BASELINE MEASUREMENT COMPARISONS (DIRECTORY VCTR1) -
TRIMBLE 4000 ST SINGLE FREQUENCY RECEIVER FIELD CALIBRATION AND COMPARISONS ™

MARICOPA COUNTY SALT-GILA WATERCOURSE AERIAL MAPPING

STATION RECEIVER STATION RECEIVER -
FROM FROM TO TO GPS DAY YECTOR DISTANCE (m) -
0001 WHITE 0013 P - BLUE 330-1 22,356.121 * i
0001 WHITE 0013 - BLUE 330-2 22,356.297
0001 . RED 0013 . WHITE 337-1 22,356.248
0001 RED 0013 - WHITE 337-2 22,356.214
0001 GREEN 0013 RED 339-1 22,356.396
0001 GREEN 0013 RED 3394 22,356.352
#2934A00381 = RED #2934A00379 = WHITE #2934A00382 = BLUE #2934A00373 = GREEN

* NOTE: As noted per the attached letter, Trimble GPS receivers are calibrated before they leave the factory, and also
undergo a self calibration routine each time they are turned on. However, in an effort to provide an actual project
field comparison, a common network baseline was measured repeatedly using three different receiver combinations
with the resultant raw GPS vector distances shown above. Except for the first raw GPS vector distance which
would appear to contain operator error, the maximum difference between any pair of measured "automatic" vectors
is 182mm in 22,356m, or 8ppm. Of further note is the fact that the maximum difference realized between any raw
GPS vector developed from preset "Automatic” processing and the corresponding raw GPS vector developed from

"Manual" processing (set to process each measurement observation) was only 91mm in 22,356 meters, or 4ppm
(please refer to the following page).




MARICOPA COUNTY SALT-GILA WATERCOURSE AERIAL MAPPING

RAW GPS "MANUAL" BASELINE MEASUREMENT COMPARISONS (DIRECTORY VCTR1M)
TRIMBLE 4000 ST SINGLE FREQUENCY RECEIVER FIELD CALIBRATION AND COMPARISONS

STATION RECEIVER STATION RECEIVER
FROM FROM TO TO GPS DAY VECTOR DISTANCE (m)
0001 WHITE 0013 BLUE 330-1 22,356.139 *
0001 WHITE 0013 BLUE 330-2 22,356.273
0001 RED 0013 WHITE 337-1 22,356.291
0001 RED 0013 WHITE 3372 22,356.281
0001 GREEN 0013 RED 339-1 22,356.305
0001 GREEN 0013 RED 3394 22,356.288
#2934A00381 = RED #2934A00379 = WHITE #2934A00382 = BLUE #2934A00373 = GREEN

* NOTE: As noted per the attached letter, Trimble GPS receivers are calibrated before they leave the factory, and also
undergo a self calibration routine each time they are turned on. However, in an effort to provide an actual project
field comparison, a common network baseline was measured repeatedly using three different receiver combinations
with the resultant raw GPS vector distances shown above. Except for the first raw GPS vector distance which
would appear to contain operator error, the maximum difference between any pair of measured "manual” vectors
is 32mm in 22,356m, or 1ppm. Of further note is the fact that the maximum difference realized between any raw
GPS vector developed from preset "Automatic" processing and the corresponding raw GPS vector developed from
"Manual" processing (set to process each measurement observation) was only 91mm in 22,356 meters, or 4ppm
(please refer to the previous page).
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Dave Johnson

GREINER, INC.

1261 East Dyer Road

Santa Ana, CA 92705-5605

Dear Mr. Johnson:

TrimbleNavigation

./\s per your request for information regarding the calibration of GPS Carrier Phase
Tracking receivers. All receivers are calibrated before leaving Trimble Navigation Ltd by
our Q.A. group. This calibration includes measuring a baseline of known coordinates to
determine any abnormalities in the antenna phase center or the receivers tracking loop. The
receivers also do a self calibration between all the channels every time a survey is started.
The results of this calibration are available for the user to analyze, and are located in the

double difference output file.

Should you have any further questions or if I can be of service to you, please call me at
1-800-874-6253 extension 2019.

Regards,

TRIMBLE NAVIGATION LTD.

wen/

Ken Mooyman
Survey Sales
Western Region

645 North Mary Avenue
Post Office Box 3642
Sunnyvale. CA 94088-3642

1408) 730-2900

FAX 1408) 730-2997

Telex 6713973
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COMETRATHED MaD-27 f\DJU‘ THRENT -~ SALT RIVER GRS - 1991
HEDALDOT L 00 XO YO0 Y O 0000 F0= G 000

@
'0 u OOC7 Jelr Y-Coord Diff 11252.5110 0.0119% =Qu2172
QU s OBR0734040FT 546

D00% 0007 S0 YeCoord Diff 1LEED., 4890 0.0127 () LORT

OUF s 191333I8L0PT 40 ~
w 0513 3D X-Coord Diff ~BHEY . K420 0.0013 0.0339
oo 0513 3D Y-Coord Diff 3406.2140 0.0020 0.035%
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003 0129 3D Z-Coord Biff 3787.5610 0.0013 ~0.0161
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311.72405

DX

=0 . 00000
G . 00000

0.00000
=0 . 00000

=0 . 00000
0. 00000

ADJUSTED

ey

L i)

~112

-112

I 24 B0.R21487 =L G0000 3T 249 ZoLadiss
!UHUTTHI? 112 13 1444004 CL0o000 112 13 G, 9504

302.809&)

Ga 2330
10.54677
298.919&5

G317 LATITUDE o 19.8794%5 =3 00000 33 25 12.879%5

7.02895

311..,5..‘{1*

4 Q1?0 LATLITUDE 3322 38.55810 =0 . 0000 3% 22 3B.55Bi10
4 0190 LONMGITUDE 112 16 16.52667 0.00000 112 16 16.326&7
l4 0190 HETGHT 292.23428 0.00000 292.23428
4 032l LATITUDE 33 23 30.51197 0.00000 33 23 30.51197
4 032 LOMGITUDE ~112 13 P.23799 =0.00000 -112 13 @ . 237
' 4 0321 HETGHT 299 . 02632 =0 .00000 299 . 024630
J2€ LATITUDE 33 23 30.5%5518 0.00000 33 23 30.58518

328 LONMGITUDE -~112 11 h.17424 -0.00000 -~112 11 5.17474

1

032 HEIGHT

306.28132

Q. 00000

>~0.00000

4 327 LATITUDE .33 23 B4.69707 33 23 4.697%7
. 4 ()1'3.8 7 LOMGITUDE -112 11 D.a47279 0.00000 ~112 11 D.47277F
4 Q32 HETGHT 30%5.33732 0.00000 305.3373
I 4  O330 LATITUDE 33 23 31.17406 G . 00000 33 23 31.17408
4 JQI30 LONMGITUDE  -112 ? 0.48531 =~0.00000 112 2 0. 68571
4 0330 HELGHT 310.89616 - 0.00000 310.894&48
l 4 0331 LATITUDE I3 2R3 LT7.60733 =0 . 00000 33 23 S7.60733
4 Q331 LOMGTTUDE --112 7 88,5701& =0.00000 -112 7  5B.57014
l 4 0331 HELTGHT 314.9594934 0.00000 314.34%9%6
4 0313 LATITUDE 33 25 40.8822 G . 00000 33 25 40.8R2M
4 Q313 LONGITUDE 112 5 H46.93013 =~0.00000 112 5 L&6.93013
' 4 G313 HETGHT J22.908606 /-*-O = 00000 J22.90655
4 0312 LATITUDE 33 25 40.97598 A0 . BOO00 33 25 40.975%8
4 0312 LOMGETUDE 1ia 4 q4u&7691 000000 ~112 4 54.27651
l 4 0312 HEIGHT 3I20.92116 "~ 0.00000 320.92144
4 O31LS LATITUDE 33 2% 20.47412 G- 00000 353 25 20.6741%
l 4 0310 LONGITUDE 112 g8 1.746%948 =0.00000 112 B8 1.76948

it.al) ~ V1. 91".‘ (C) 1985/846/87/88/89 RitWise

Ideas Inc.

L103209723]
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f Tusted Values:

LUDE IDINTn

4 DEL%

4 0308
4 0308
a4 0308

4 0803
4 0803
4 0803

4 O30¢
4 309
4 0309

0310
0310
0310

H2EH P

03356
Q356
035356

HDHH

( 0334
a4 0334
4 0334

0801
0801
0801

& hd

0802
0802
08o2

D DD HH D
o N e
IR R

d L L

ENE N
C L
o
N

01Le7

o189
0189
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H b D

TYPE

FIELGHT

LATITUDE
LOMGITUDE
FIE L GHT

LATITUDE
L.ONMGITUDE
HETGHT

LATITUDE
LOMGITUDE
HETGHT

LATITUDE

LONGITUDE
HEIGHT

L.ATITUDE
LOMGITUDE
HETGHT

LATITUDE
LONMGITUDE
HMETGHT

L.ATITUDE
LOMGITUDE
HEIGHT

LATITUDE
L.OMGITUDE
HETGHT

LATITUDE
L.OMNGITUDRE
HETGHT

LATITUDE
LLOMGITUDE
HETGHT

LATITUDE
LOMGITUDE
HELGHT

ey

s T

-112

4
)

e
)

-112

v
":
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e
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]
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-1

-

3

1

-
)
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]

-
£

o
-]

1z

v

]

"
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12

v

)

.

3

"11‘..

o)

ey
(%

S

-1

-

)

-

w

12

= 4
r3 Ui

INITIAL

31439540

10.397463
37.89435
340, R4 E

12.19936
A&, A1LTF7E
336H.376835

46 . 07954
446 .70377
335.43171
19.96443
46.98830
334.11188

24.71873
44 . 76767
339.66280

23.95782
52.466374
325.19072

2403293

21.56521
326.87088

24.09177
18.45104

&P . 32938

22.87370
59.780051
315.19277

46.38623
20.14592
J08.7153346

39.36482

28.30982
293.80417

SnlT RIVER

GRS —

DX

) OO0

Q. 00000
=0, 00000
G QQOO0

33, 26

-112 0

=, 00000
a eI elelelele
QL OQ000

33 26
1

o —

s

...,:l 1".'

. Q0000
0.00000
=L 00000

0. O0000
=L 00000
= a GO000

33
~112 1

=, 0000
0. 00000
0.00000

0.00000
~Q. 00000
~0. 00000

0. 00000
0.00000
(), 00000

= (. Q0000
0.00000
0. 00000

= 0
ol

3
Lt D

(0. QOO00
=), QOO00
=0 . 000Q0

-0 . 00000
0.00000
0. 00000

21
16

0. 00000 33
-, Q0000
0. 00000

i
N
(3]
[y

L
o

LMJLab - Ul—?lSy () 1985/86/87/88/89 Bltwlsn Tdon< Inc. E]0>h09795]

1991

(eI sl
WA b

F‘xDJlJST’

1. 39540

LOL39763
37 .89435
30, BRETE

1219938
AS 41775
G336 L3768

4607953
46 . 70377

J35.43178

19.96443
46 . 98830
334.11188

24.71873
A TETET
335.66280

Q

23u951!l”|
B2, 663

325.19072

24.03293
21.56021
326 .87088

24.09177
18.45104

..... -

v oy
WKL ‘? L \.)4.. -..r2

22.8737¢

B%.78051.

3186.19277
46 . 38623
20.1.45%92

J0B.71B5EE

J39.36482
28.30982
293.80417
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l GRE INEF
LUMSCALED, #8 m\m TRATINED NAD-27 ADJUSTMENT ~ SALT RIVER GFS ~ 1991
A LITAR0S . 400 T 0.000 YO QL0000 T 700
(.Im:-: IDENT.  TYFE IHITmL DX ADJUSTED
4 o3R5S LATITUDE 3T PR r .ﬁ,én 40 . O0000 33 2n
I-s;t DERE LOMGITUDE  ~112 13 9.843%2 0.00000 ~112 13 O 9.84552
4 O3R5 HELGHT 299 30049 —0 . 00000 299 ., 300G
4 018& LATITUDRE I3 O9E 11.49355 0. 00000 33 22 LASTES
I«s 0186 LOMGITUDE ~112 18 19.92733 0.00000 -112 18 19 L B2TIS
4 0186 HEIGHT 292 33756 -0 . 00000 292 . 33I7E
' 4 0339 LATITUDE 33 24 BO.DTRR 0. 00000 33 24 50. 27::: 4
4 0339 LONGITUDE ~111 58 38.64580 0.00000 -111 58 38.64580
4 0IZO HEIGHT 34758423 0. 00000 347, 50473
l 4 0340 LATITUDE 33 25 17.80059 ~0.00000 33 25  17.800%9
4 0340 LONMGITUDE ~111 58 36.27556 0.00000 -111 58 36.27556
l 4 0340 HELGHT 346 . 22429 -0 . 00000 344 .22429
4 0804 LATITUDE 33 25 18.61481 -0 . QOO0 33 25 18.61481
4 0804 LONGITUDE =111 59 41.11073 —0.00000 -111 59 41.11073
l 4 0804 HELTGHT 341 .03165 0. 00000 341.03145
0805 LLATITUDE 33 24 52.32880 -0 . 00000 33 24 S2.32880
0805 LONGITUDE ~111 59 40.94898 ~0.00000 -111 59 40.94898
0805 HE IGHT 342 .566614 0.00000 342.466814
4 0707 LATITUDE 33 22 2B.772468 0.00000 33 22 28.77258
I a o707 LONGITUDE ~111 59 51.45139 ~0.00000 ~-111 59 S51.45139
4 0707 HEIGHT 371 .98949 -0 . 00000 371.98939
l 4 0708 LATITUDE 33 22 40.64971 0.00000 33 22  40.44%71
4 0708 LONGITUDE ~112 0 43.54424 ~0.00000 -112 0  43.54374
4 0708 HE LGHT 358.80467 0.00000 358.80487
I 4 0703 LATITUDE 33 22 41.40801 0. 00000 33 22 41.40801
4 0703 LONGITUDE ~111 5& 35.41732 0.00000 -111 56 3I5.41732
l 4 0703 HETGHT 359 . OEOG0 -0 . OO000 369, 9EBLO
4 0704 LATITUDE 33 21 48.99744 ) . QOO00 33 21 48.997:4
4 0704 LOMGITUDE -111 5& 472.66696 ~0.00000 -111 & D LO6LEDS
I 4 0704 HEIGHT 36468478 ~0 .. 00000 364.468478
4 0712 LATITUDE 332D 3V.62384 0. 00000 33 22 39.462334
4 0712 LOMGITUDE ~112 4 57.37823 0.00000 —-112 4 S7.37827
l 4 0712 HETGHT 352.14631 ~0 . 00000 352.14631
a4 0S80 LATITUDE 33 26 38.16631 -0 . OQO00 33 26 38.16871
' 4 OHR0 LONGITUDE «111 81 20.10943 0.00000 -111 51 20.109383

i aa ot it S0 $000 S0se Sems nans PEOS B00 Svws vete
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A wwted Values:

CODE ID[NT

4 05@0

4 0201
4 0201
4 o2l

4 0326
4 0306
g4 0306

4 Q307
4 0307
4 0307

4 0303
4 0303
4 0303

4 0302
4 0302
4 0302

{ 0516
4 03516
4 O5Hla

4 0304
4 0304
4 0304

4 05108
4 0508
4 0508

4 0514
4 0514
4 ©3l14

4 OH2Y
4 0527
4  0npy

0504

H b p

0504

LIMSCALED, #H8
I

A R Tt YA Py e
A= ATVRI06.400 T

0504

TYFE

HF'(HI

LATITTUDE
LONGITUDE
HELGHT

L.ATITUDE
LOMGITUDE
HETGHT

LATLITUDE
LONGTTUDE
HETGHT

LATITUDE
LONGITUDE
HETGHT

LATITUDE
LONGITUDE
HMETGHT

LATITUDE
LONGITUDE
HEIGHT

LATITUDE
LONGITUDE
HETGHT

LATITUDE
LONMGITUDE
HETGHT

LATLITUDE
LONGITUDE
HELTGHT

L.ATITUDE
LOMG I TUDE
HETGHT

LATITUDE
LLONMGITUDE
HETGHT

.
A=

R LMER

COMSTRAINED MAD-27 ADJUSTMENT

RS A =T g o
SAHRABRRT 200

GO0

OALT
e e

IR

INITIAL

e
[ LW

-111

v

D

-111

rew
fo 2N

-112

~——w

D2

~111

—y

o R

-111

o

OO

=111

——

o B

-111

-~y

33
-111

——

O

-111

gy

O30

-111

— -

33
-111

o
£

a4

26
56

26

0

26
T

29
49

28
47

J1
43

SET L IH2LL
44 . 92492
30.11200

357.454146

37 .67875
32.83910
351.78845

34.2B239
3. 66037
342 .62048

39.05492
32.41275
360.18598

G.41094
30.82954
362 .44828

23.70194
Z1 .463092

375.847135

38.29097
32.63346
362.055449

435.26786
7.33766
389 .07049

14.33807
17.01747
384.9277%

91 .10397
12.42424
382 .37952

1.520835
2.64844
406 .84799

DX

[,
w0 OO0

=L, Q000G
QL0000
(eI elolelole]

=QL Q0000
w0, QOOO0
=0, OOGO0

=3 QOOD0
0. 00000
0. 00000

=0, 00000
=) QQQQ0
0. 00000

QL OOO00
0. 00000
0. 00000

=Q . 00000
0. 00000
0. 00000

-0 00000
0. 00000
0.00000

0. 00000
0. Q0000
Q. 00000

QL 00000
=0, 00000
e e lelelol

0. 00000
=, 0000
=0 L 00000

0.00000
000000
SLo IR elelelele

VET

F N = W S Py
DO T 1 G NS ) -2

33 29

-=111 G4

[

DO

~111

T
e

~11%

——_—

D0

-111

= 4c

QU J

-111

ey

i

-111

.-

D

-111

oy

e T%)

-111

-y
fos T}

-111

Ty

s T 3

-111

oy

whad)

~-111

ag

3

< in

26
aq

29
45

2%
49

31
43

1921

ﬁlINIUST’.

&7 7u:1£
44 .,92492
30 . 11200

387.4541&

37.678735
J9.83%910
351 .78845%

36 . 28237

3. H60F7
348, 620482 I
39 . 044?“
\.)t.. “ 41;..1 ! '

3460.,18598
4,41094 l

30.82954
J62.44828

23, 701"
21, 63099

375.94713

38.29097
32,6336
362 .008544

43.26784
74337464
389.0704%

16. 53807
17.01747.
384 .927735

51.10397
12.42424
S8 . DP9

1.59208%
2.64844
406.84799

gyguab - Vi 9]q“ () 1985/86/87/88/89 BitWise Iduum Inc. L£10320979%]




- .
>
i H

.....

ﬁ._, .
Fe
<

4  DRO5
4 QLBER
4 (0505
4 (831
4 0531
4 05351

0530
Q0530
0530

4  QRZ3
4 0525
4 Q525
4 0513
4 0513
4 0815

R N R R N O
PN

OO0
NN N

‘“
OO0
Y R LR

R N Ml
2D BOR R 2D
O 0O SO0 OO0

thooa T R
OO0 I
P e

g o
OO0
SESEN]

&b b
]
¢l
&

n
ENES

Fab -

e

LINSTALETD ,
GATB206. 400 §

‘I'EDENT

Ul.?la

o QOHE

TYFE

LATITUDE
LOMGITUDE
HETGHT

LATITUDE
LOMGITUDRE
HEIGHT

LATITURE
LOMGLITURE
HETGHT

LATITUDRE
LONMGITUDE
HEIGHT

LATITUDE
LONMGITUDE
HETGHT

LATITUDE
LONMGTTUDE
HEIGHT

LATITUDE
LOMGTTUDE
HEIGHT

LATITUDE
LONMGITUDE
HETIGHT

LATITUDE
LONGTTUDE
HEIGHT

LATITUDE
L.OMGITUGE
HETGHT

LATITUDE
LOMGITUDE
HELGHT

.....

.....

e
o Tee J

-111

oy srg

D

s

P2

~111

caap ey

e o}

-111

.....

30
4%

¥
£

a7

31
a0

az

30
40

30

40

U
(ATMED HAD-27 ADIUSTHENT
LBO0 KOs O

35, “8\
.
Koo W

39?"@99?2

4323058
10.L,06924
3P . 13450

Bl . 41492
3.87735
418.8435389

J2.056744
12.71362
394.20326

16.24839

19.33333

381.83944

35.47754
7.38922
393.87231

8. WP237
864 .24819
390. 03335

27.71816
58.,01293
405, 09059

3Q.17467
4.,283449
435.45744

36.87287
59ué1991
424, 79530

13.063464
59.61903
446314984

(P) 198ﬁ/86/8?/88/89 BitWise Idea% Inc.

L 00000

Sal.T RIL

N
LAY

OuOu““v

Q.LGQO00
=L 00000
=0 . 00000

=0 .. 000G0
0.00000
Q0.00600

Q. 00000
=0.00000
Q.00000

0.00000
0.00000
0.00000

0.00000
0. 00000
~0.00000

-~0Q. 00000
0.00000
Q. 00000

=0. 00000
0. 00000
=0 . 00000

0.00000
0.00000
3. 00000

0. 00000
0.3G00G0

- =0.00000

0.00000
-0 . 00000
=0 . 00000

ER GFS
CoO Z0

e
it

13l

-y
el

-111

vy

wdad

-113

oy

[T

-111

— —

T}

-111

—p oy

P2

-111

ey

(2 )

-111

—y ey

P 2]

-111

o4

aFad

-111

T
w2

-111

ez
Bl

-111

1951

Q.00

«fy 1000
bt oen

10.04&F24
399.13450

Bl.414%2
3.87755
418.24389

RV T 1)
12.71362
394.20528

16.24839
19.33333
381.83954

3%5.47754
7.38922
393.87231

H8. 39237
36.224819
390.03335

27.71814
38.012¢3
405.0905%

30.17467
4.28344

A4B5.457484

38.27287
D9.41991
424.79530

13.06364
BP.4LPCS
4463.14984
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)

UMS Qﬁllﬁ

“isted Cartesi

CODE IDEMNT.

1

L

beem e Suve seu e meen wean sabe asicsves  beve dewssees

4 0001
4 0013
o015
0007
0009
0012
0021
0Q05
0301
0513
0705
0326
0711
0192
0129
0141
0161
0172
0148
0150
0153
0136
0137
0140
0132
0133
0123
0124
0142
0119
Q1464
0116
0120
01460
0125
0126
0151
0152
0144
0162
01463
0145
0107
OL13
0144
o112

ADDEDNDIDDDDDEDBPDDILDD

D2 DIDDDDIDRDDIDIPAIDIDLDPL2DD

e 44 S mame v v So4e et Tes SHAS 4240 BATa Besh SheR bO0e LR00 Brm bade

(C)Y 1985/86/87/88/89 RitWise Ideas Inc.

alab ~ V1.918,

Ba

AN

(UM“rFAINFD MAL-27
At

Q\nl

N RESOT
Coordinates:

X-COORDINMATE
~RORIT22.17%4
=2OOF02E .. P60P
~199338%5.9220
~2071711.1261
~2025198.3578
=~ 1973717 .5305
~19938&60.7587
~2062254.3098
~1986152.0710
~1979307.0384
~19954460.7570
~2014774.7574
~2004077.120%5
~2020113.9678
~2059242.7819
206?732 .9377
~2051022 .6269
-2038624.6233
—~2063654.7305
—-2061908.84461
-20592498.7790
20467253 .4892
~2069082.7326
~2068866.4130
~2064233.2641
~20465704.147%

~2OB52764.7868

~2054453.4727
~2068160u5836
«~2045914 ., 352
~2050328. 687“
-2042358.5793
2046841 .3060
~20R2B346.8470
~20K4784 . 6722
~2085110.3401
~2060251 . 2085
~2088770.4749
~20467435.,2305
~2030028.0074
-2049216.0822
~a06H6704.3304
~2033739.9731
-2038642.1815
~2066009.6184
~2038204.9327

a0 4vee St s i roet Sebs s ane Uoes Sust 1EOE Br0s Vebs Seed 42T o

GFd L MER
HRTUSTMEMT -~ &

e
O.LO00 Y

Y--COORDIMATE

‘!&(\ ""' 1.(? f;v"'l' -r
49557M¢.5938
—4P33783.2941
~3910470.6968
~APER2PA2..HP40
~A4946875.1110
~AP43271.6873
~APRL722.9906
~4942914.3571
~APA3Z6B.BSI2
445451 ..4971
~AY9F6LH2T.P243
Qa2 38&.9160
~4P32518.205
e OlOo.O/O7
~GPR2301.1460
-4925456.8808
~3929188.4920
~4922474.07%0
~AP218A3. 2339
~4P213535.2255
~49194635.4108
-4920078.9480
—-49216292.8099
-4919508.8809
~4918849.0385
~A4921394.8078
~4P21167.6321
~APLTLEE6. 2707
~AORT7ELHL..2342
-4923821.4116
~4PR87053.5609
~49a3831.9420
~APRB4HAT 0897
~APR1280.4266
~APRARTT77. 7495
~A4PR2530.0344
~4Pa3149.3751
49244687 .1442
~APLDITH5. 9647
~4PRHE7B8.9H62
—4P24948. 6823
~4P2A7BET7 0970
~ QP79 .4630
~4PRG3BI.HLED
~PRIPPIT L3I0

CORIVER

e
GFS -
N
O DD

s CODRD!HhTF

".”#E}f}(?“"’\ r o
>4‘698”"&;19
JIHV04961 .97 66
JAR2ALR 2472
FHROZ211.8036
IA498034.6521
3491747 .9830
3482475, 5070
B3494514.,.9378
3499218.3699
3487745%,7589
3408961 .84655
F487154 . 5113
3491656.6194
FABLRET. 0820
BA476971.0941
3483587 .2331
SA85603.8577
FAB0317.9977
E482232.0040
3484227 . 5611
3482186.6354
3480481 .8486
3478425.2738
3484145.0230
3484220.8092
3488270.6438

3487992.3719

3A476672.5784
319249 . 59080
3486264.8345
3488284 .6331
3488302.0304
J4QRA72. 1217
3486241 .4666
3484918, 352

3482244 .,0502
FAQEE259. 1948
F 3A74968.8760
3484276.1899
3484874 ., 3408
JA73017.1601
3490283, 5935
3488&89u6020
JATEREP . 2B6Y
J@?OuObu1833

1821

AN

- o &

[103209790] FPage ‘l




:] . ed Car l ') ‘,1 n n
(lD IDENT .

&4
4
4
a

4
I
4
4
4
4
7
4
4
4
4
4
4
4q
4
P

4

4
4
la

4
4
4

4
4

4

4
i
4
4
E
4
lq

4

LINSCALED,
D204, A0 B

LA AN
QLLES
QLL7
0169
Q173
0108
Q147
Q702
Q0L
QL78
D176
05819
0342
0203
0148
0134
0H26
OR2
Q108
0104
0193
of:‘\"\"i
0180
0181
0184
Q191
QL27
0130
0lL56
QOuB23

Q17
0344
0185
0318

o3
\).{.‘

QI[2R
-.).c..;.

Q317
Q190
0\)A..1
0\)&«

Q327
0330
0331
0313
Q312
Q313

b — VlMQLa,

00 drra asse abD bsa whrs srit

AHBENT L8200

Y

Coordinatess
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4448 .0277
8061 .8170C
773.8734
I720.593249
1835.0704
850.3473
Lei1.1188
3308.0138
2462 .7301
809 .8742
4431 .3182
4367 .65313
S032.0794
RO82. 5214
1395, 5214
659461 .697C

461

.

FRECIED

2.6588
Ba 304
10,163
3.60&
3.049
5.628
14.710
2,230
4,044
B.011
8.4698
4.877
d:.u&.46
F . 340
2.738
4,453

o non
A AL

J.636
1.969
1.568
1.9261
1.76%
11 .46C
F.72¢
3,239
3.301
1.672
5.993
3.496
2,065
27 .393
4.338
w282
14,033
4. 545
4.778
5,472
8.303
3.451
3.100

et
26223

2.218
11,326

Q.08

~
R

IOk

PR
PR
FET
PR
P
EFI
PR
PEM
FFH
PR
PR
PR
FFM
PR
FFM
FRM
PR
m

!
T

P

FFM
PFM
PR
FF
FFM
PR
PRI
FFM
PR
PFM
PR
FFM
PR
FFM
PFHM
FFM
PR
PR
FFM
FFM
FF
PRI
FFM
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N4 T Mg L SEMIT 'l.l.l'-l.._aE!'l.[ 24 l”h"u‘f} VERTICAL SFATIL r‘n!_ pIgT. FRECTISION
Q703 O704 0.0L0OP 0.0085  142.94 0.0183 .l("u %L G823 &.7349 PP
i O & Q307 0.0170 0.007&  L32.05 0,.0315 2LLGL593E 7870 FER
&Oé 0304 0.0138 0.0070 161.64 0.0181 A4B3HB L6583 2.847 p¥h
308 0302 0.0125 0.0069 161.30 0.0171 S 6484 .2956 1.92& PPH

503 0302 3.0079 0.0067 132,69 0.01465 TO7BR.2877 10.137 FEM
ﬁOS 0516 0.0081 0.007¢ 124.54 0.017¢ S88.3228 1.379 PFH

302 0304 0.0127 0.0064 161,66 0.0186 1787 .7320 7.126 PPHM
0302 05146 .008B4 Q.0071  130.51 0.0172 DEL62. 7709 1.33% PPN

1& 0315 0.0115 0.0103 114,79 0..0181 2282.1833 5.042 PPM
Elé 0514 0.0101 C.0090 120.34 L0168 340G.84676 2.811 PPR
0508 0827 0.0079 C.0076 53.30 0 0166 / 3607 .2455 2.192 PPN

H08 0805 G.012 C.0068 157.73 0.0204 30997 .1625 3.540 PPH
%OS 0531 0.0109 0.0062 156.36 0.0177 30L7.3434 3.613 PPHM

208 0514 0.0068 0.0068 154,53 ¢.0145 6498 .2413 1.051 PPN
Q508 03049 0.0100 0.00592 156.81 0.0170 4022.7301 2.498 PPHM

14 Qa7 Q0.0083 0.0081 57 .58 G.0173 3316G.8917 2.501 PRI

514 Oa1h 0.0108 Q.O0%7 114.%91 0.0179 14608 .84697 H.728 PPN
(&3] 0[05 0.0121 0.0064 157.51 0.0197 BORK.2873 15.020 PP
] 0307 ¢.0143 0.0124 134.69 0.0307 3318.5924 4.300 PPH

0511 0.0143 0.0122 13%.47 0.0300 7822.8979 1.829 PPM
0504 0501 0.015%0 0.0074 159.04 0.0208 33185.7790 4.533 PPH

S04 0502 0.0137 Q.00467 152.73 0.0187 1745.0735 7.834 FPPM
if\oéi 0331 0.0108 0.0061 154,54 0.0178 2421 .9052 4.478 PP

504 0833 0.0128 0.0072 183.19 0.0192 J277.3225 3.915 PPM
0.0100 0.00%% 156.81 0.0170 4022 .7301 2.498 FPM

514 Q327 0.0083 0.0081 87.58 0.0173 3310.8919 2.5301 FPHM

514 051% 0.0108 0.0097 114,91 0.0170 1608.8477 6,728 FPH
0504 0505 0.0121 0.0064 - 137.51 0.0197 805.9873 . 15.020 PPM

504 0B07 0.0143 0.0124 134,69 0.0307 3318.5924 . 4,300 PPM
.504 0511 G.01L43 0.0128 135.47 0. 0300 7822.8979 1.829 PPN
0504 Q501 D.01LS0 0.0074 159.04 0.,0208 ’3:31 B.7790 . 4.533 PPH
0504 QBO2 0.0137 C.00467 1899.73  0.0187 L LF4G.0736 7.834 PPM
'504 0831 0.0108 0.0061 154,56 0.0178 "43«1 ~2052 . 4.478 FPH

504 0833 C.0128 0.0072 1583.19 0.0192 L JRPT7 L3225 3.915 PPM
DBO% 0831 0.0129 Q.006%  15&6.60 0.02 10 1¢'>.L€?..é7;18 7 .9469 PPN
lﬁm 05830 0.0159  0.0065% 128.66  0.02 1604.4980 9.933 PPH

530 0832 0.0230 0.0094 128.76 0..()303 40746 .84602 B.644 PPM
Ga30 O533 .01L78 Qo083 130,91 0.0243 4530.8719  3.938 PPM

07 081l 0.0137 Q.0119  131.43 0.02%946 o GB04 L4025 3.036 FPH
‘501 0502 0.0151 0. 0072 159.72 0.0206 - 1712.1701 8.840C pPPM

501 0533 ¢.0149 Q0.0074 158.71 0.0214 14146.5155 ?.196 FPH
o022 05833 C.0L%1 CLOQ77  152.34 0.02146 2E7E 2763 6,362 PP
l;33 OL32 0.,0214 2.0084  128.43 0,0270 e BB LRB22 31.17€ FPr
E SE successfully completed.
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