NDIANA OFFICE OF

CHNOLOGY

2012 INDIANA STATEWIDE IMAGERY PROGRAM
EASTERN THIRD OF INDIANA

INDIANA OFFICE OF TECHNOLOGY—INDIANAPOLIS, IN
April 2012

e T

\VV/

— VvV —
WOOLPERT

DESIGN | GEOSPATIAL | INFRASTRUCTURE




A7

WOOLPERT

DESIGN GEOSPATIAL INFRASTRUCTURE

At Woolpert, quality is the cornerstone of our business. We invite your comments and
suggestions for improving this document.

All brand names and product names are trademarks or registered trademarks of their
respective companies.

© 2012 Woolpert, Inc., Dayton, Ohio.

All rights reserved to Woolpert. This document was designed, prepared, and submitted by
Woolpert to be used only by the recipient.

None of this material is permitted to be reproduced in any way or distributed to anyone other
than the authorized representatives of the recipient.

—>
2012 Indiana Statewide Imagery Program

Indiana Office of Technology
April, 2012 1




Table of Contents

VOLUME 1:
Section 1: Survey Report
[ a1 0 o Ta [§ et 4 {o] o H 1-1-1
[ o) [l ot i\ =) PP 1-1-1
PUI PO ittt i ittt ittt ettt e teeeeeeeeeeeeeeeeeeaeaeaaaaaaaaaans 1-1-1
Date Of SUINVEY ..o i ittt et eteeeeeeeeeeeeeeaeaaaaaaaaaaaans 1-1-2
MOoNUMENTALION ..uueeiiiiiiiiiiiiiiiiiiieieeeenennnnnnnnnnnnnnnnnns 1-1-2
Vot ol B | =Ty 1-1-2
€] SR e[ 0] .41 1 P 1-1-2
=TT o] [ =3 1-1-2
GPS Data Analysis and ProCessing ....ccouueeeeeieeiiiineeeeereeeeinneeeeeeeennns 1-1-3
Datum Reference and Final Coordinates ........ccvveiiiiiiiiieeiiiniinnnnnns 1-1-3
QUALTTY ASSUNANCE .. ettt teeieiitteeeteeeeiiaeeeeeeeeennnnneeeeeeesnnnneeseeeeennns 1-1-3
Section 2: GPS Control Diagram ..........ueuueiiiiiiiiiiiiiirnsnnannnes 1-2-1
Section 3: Ground/Geodetic Control Coordinates List ......cccevviiiiiiiiiiiiinnnnnn. 1-3-1
Section 4: Ground/Geodetic Control Logs and Photos ........c.cccvviviiiiiiiiinnnnn, 1-4-1
Section 5: NGS Datasheets ......uueeiiiiiiiiiiiiii i e e e e eeaeees 1-5-1
VOLUME 2 (Block 5):
Section 1: Ground/LiDAR Control Diagram........cceeeuunnnnnnennennnnnnnnnnnnnns 2-1-1
Section 2: Ground/LiDAR Control Coordinates List .......cceeviiiiiiiiiiiiiiiinnnnnn. 2-2-1
Section 3: Ground/ LiDAR Control Logs and PhotosS ........cccevieiiiiiiieiiinninnnnnnns 2-3-1
VOLUME 3 (Block 6):
Section 1: Ground/LiDAR Control Diagram........cceeeeuuunnnnnnnnnennennnnnnnnnnnnnns 3-1-1
Section 2: Ground/LiDAR Control Coordinates List .......ccoeviiiiiiiiiiiiiiiinnnnnn. 3-2-1
Section 3: Ground/ LiDAR Control Logs and PhotosS ........cccevveiiiiiieiiiinninnnnnnns 3-3-1
VOLUME 4 (Block 7):
Section 1: Ground/LiDAR Control Diagram.........cceeeunnnnnnnnnnnnnnnnnnnnnnns 4-1-1
Section 2: Ground/LiDAR Control Coordinates List .......cccevviiiiiiiiiiiiiiinnnnnnnn. 4-2-1
Section 3: Ground/ LiDAR Control Logs and Photos ........ccceviiiiiiiiiiiiiiinnnnn.. 4-3-1
VOLUME 5 (Block 8):
Section 1: Ground/LiDAR Control Diagram......c.cceeeeeiiueeeeiiiieiiiineeeeeeeeennnnnnns 5-1-1
Section 2: Ground/LiDAR Control Coordinates List .......cceevviiiiiiiiiiiiiiinnnnnnn. 5-2-1
Section 3: Ground/ LiDAR Control Logs and Photos ........ccccviiiiiiiiiiiiiiiinnnnn. 5-3-1

e e ———

2012 Indiana Statewide Imagery Program
Indiana Office of Technology
April 2012 TOC



VOLUME 1 - SECTION 1: SURVEY REPORT

INTRODUCTION

Report Date: April 2012

Project Name: 2012 Indiana Statewide Imagery Program
Client Information: Indiana Office of Technology

Order Number: 001156731

Requisition/Reference Number: 0000006851

Date of Contract: 03/03/2011

Delivery Date: April, 2012

Prepared By: Woolpert, Inc.

Woolpert Project Number: 072134

This report contains a comprehensive outline of the Geodetic Control Survey that supported
the 2012 Indiana Statewide Imagery Program. All surveys were performed in such a way as to
achieve ground control accuracies that meet or exceed the National Mapping Accuracy.

PROJECT AREA

The project area consist of the following counties with 12-inch Pixel Resolution: Adams,
Blackford, Clark, Decatur, Delaware, Fayette, Franklin, Grant, Hancock, Henry, Huntington,
Jay, Jefferson, Jennings, LaGrange, Ohio, Randolph, Ripley, Rush, Scott, Switzerland, Union,
Wayne, and Wells for a total of 7,970 sq. miles; as well as the following counties with an
Optional 6-inch Pixel Resolution: Hamilton, Noble, Dearborn, Madison, Whitley, Shelby,
Steuben, Allen, DeKalb and Floyd, for a total area of 3,826 sq. miles.

PURPOSE

The purpose of this survey was to establish three-dimensional coordinates for 184 new
photogrammetric control stations and 221 new LiDAR Quality Control Check Stations on flat,
hard, level surfaces not less than 5 meters away from a break line.

The photogrammetric control stations, in conjunction with aerial triangulation, will be used
as the basis for subsequent photogrammetric mapping. Both the new control stations and
control quality check points were picked on clear, well-defined locations that were photo
identifiable (PIDs).
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DATE OF SURVEY

Ground control field operations took place between March 8, 2012 and March 28, 2012.

MONUMENTATION

Prior to aerial imagery acquisition, Woolpert field crews performed a field reconnaissance to
verify the existence and suitability of pre-selected existing National Geodetic Survey (NGS)
control stations. These existing control stations were utilized to ensure that quality x, y, and
Z coordinate values were computed for each of the newly established photogrammetric
control stations. Recovery information sheets for the existing NGS control stations can be
found in Volume 1, Section 2 of this report. A control diagram showing the ground control
stations used to support this Digital Ortho mapping project can be found in Volume 1, Section
3 of this report.

ACCURACY

The standard deviation of the ground control survey is 0.039 ft. horizontally and 0.030 ft.
vertically at the 95% confidence level.

GPS EQUIPMENT

Woolpert utilized as base stations, three Trimble Navigation dual-frequency GNSS GPS
receivers with Air Link Communications Raven CDMA cellular modems with service plans
provided by Verizon. For this project, Woolpert also utilized as rovers, three Trimble
Navigation dual-frequency GNSS GPS receivers with Air Link Communications Raven CDMA
cellular modems and three TSC2 data collectors.

METHODOLOGY
REAL-TIME KINEMATIC (RTK) GPS

The field crew utilized Real-Time Kinematic (RTK) GPS surveying throughout most of the
ground control data collection process. Using RTK GPS techniques, observations were
performed on photogrammetric control points and LiDAR Quality Control Check stations. The
survey was conducted using a 1-second epoch rate, in a fixed solution RTK mode, with each
observation lasting between 60 to 180 seconds. Each station was occupied a minimum of two
times to insure the necessary horizontal and vertical accuracies were being met for this
project.

RAPID-STATIC GPS

In addition to the RTK GPS techniques, the project field crews utilized rapid-static (RS) GPS
surveying techniques on control within areas lacking sufficient cellular coverage or
observations with baselines to long for RTK measurements, as well as geodetic verification
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observations. The RS survey was conducted at a 15-second sync rate with each observation
lasting between 20-40 minutes.

GPS DATA ANALYSIS AND PROCESSING

The survey phase manager processed all session baselines each day using Trimble Navigation’s
Trimble Business Center (TBC) Version 2.60 baseline processor with the accompanying
broadcast ephemeris. Daily processing ensured the integrity of the network as it was
constructed, and allowed the field crews to immediately reschedule observations of poor
baselines. Once the field work was complete, the processed baselines were then run through
a rigorous loop closure analysis. As a result of this analysis, unacceptable GPS vectors were
removed and field blunders, if any, were detected and eliminated. Once this process was
completed, both unconstrained and constrained adjustments were conducted in order to
effectively incorporate the static observation data.

The GPS base stations and constrained geodetic control consisted of the following:

m New and Existing Control Stations

14200, BAXTER, CHELSEA, D 92, E 278, EKIN, HARGER AZ MK, HILLSDALE 1,
171 T 32 RM 1, J 279, K 268, KYTE RM 2, L 342, METRO, N 259, OHIO 722,
OXFORD, P 134, P 220, Q 213, SHELBY, SUMMIT, W 157, ZID B, 1000, 1050,
1051,1052,1101,1102,1103,1104,1201,1202,1203,1205 and 1207

3-D

SUMMIT, OXFORD and all 1000 series stations were used as temporary control base stations.
These points were established by using an average location based on multiple days of results
from the Online Positioning User Service (OPUS).

DATUM REFERENCE AND FINAL COORDINATES

New horizontal GPS control was based on the Indiana East State Plane Coordinates System,
referenced to North American Datum 1983, national re-adjustment of 2007 (NAD83/2007),
expressed in U.S. Survey Feet. All vertical control was based on the North American Vertical
Datum of 1988 (NAVD88), also expressed in U.S. Survey Feet. These coordinates for the
control survey can be found in Volume 1 Section 2 of this report.

QUALITY ASSURANCE

Existing NGS published control stations were surveyed to assure that there were no
discrepancies in the field observation data. Close examinations of the residuals showed no
distortions in orientation or scale. As an extra quality control measure, Woolpert crews re-
observed several of the photogrammetric control stations throughout the eastern tier at
different times, from different base stations, to ensure quality and error free data.
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VOLUME 1 - SECTION 2: BASE STATION/GEODETIC

CONTROL DIAGRAM

This section contains a graphical representation of the Base stations and Geodetic Control used for the
project.
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VOLUME 1 - SECTION 3: BASE STATION/GEODETIC

CONTROL COORDINATE LISTINGS
COORDINATE SYSTEM: GRID

HORIZONTAL DATUM: NAD83 (2007)
VERTICAL DATUM: NAVD88
ZONE: Indiana East
GEOID MODEL: GEOID 09
UNITS: U.S. Survey Ft.

WOOLPERT ESTABLISHED BASE STATION COORDINATES

Station Northing Easting Elevation ‘ Description
Name US Ft US Ft US Ft
1000 1418849.31 517813.75 905.77 TSM
1050 1505188.71 381527.53 954.18 TSM
1051 1718925.21 257184.30 831.35 TSM
1052 2118800.34 515899.33 768.64 TSM
1101 1201845.42 327838.59 668.60 TSM
1102 1143448.31 282800.34 981.60 TSM
1103 1613231.76 536113.51 1007.67 TSM
1104 1822531.57 493640.46 988.97 TSM
1201 1324808.56 420287.78 905.58 TSM
1202 1732236.64 393302.81 1067.73 TSM
1203 1948123.17 341556.27 890.87 TSM
1205 2123840.72 407496.45 862.84 TSM
1206 2313232.28 395215.10 944.03 TSM
1207 1976186.37 524997.38 842.27 TSM

SUMMIT_OPUS 2282744.45 508130.62 997.39 TSM_MD1483
OXFORD 1560753.11 579637.21 1037.97 121237

NGS GEODETIC BASE STATIONS COORDINATES

Station Northing Easting Elevation Description
Name US Ft US Ft US Ft P
SUMMIT_OPUS 2282744.45 508130.62 997.39 TSM_MD1483
OXFORD 1560753.11 579637.21 1037.97 121237

14200 2388044.73 287677.93 851.88 AB3088
BAXTER 2055267.35 566997.33 814.08 LA0691
CHELSEA 1241578.41 368441.37 793.38 HZ1709
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Station Northing Easting Elevation ‘ Description
Name US Ft US Ft US Ft
D92 1355906.82 280333.08 586.99 HZ1880
E 278 1133876.45 284998.91 544.02 Hz1322
EKIN 1805061.95 189871.73 911.48 LB2522
HARBER AZ MK 2077388.93 465834.72 799.98 LAO789
HILLSDALE 1 2432952.68 609662.21 1098.92 MDO0583
171 T32RM 1 1295003.85 594173.93 797.33 Hz0762
1279 1225918.35 192337.74 815.01 JA0200
K 268 1448094.01 278908.80 637.63 122225
KYTE RM 2 1103350.03 347649.55 600.15 DL8657
L 342 1419407.59 596551.14 506.82 122873
METRO 1659851.35 425547.55 1088.57 121518
N 259 1484577.50 424531.89 984.42 121981
OHIO 722 2236600.43 628186.30 720.82 MDO0420
OXFORD 1560753.11 579637.21 1037.97 121237
P 134 1552779.61 577466.98 1035.98 121473
P 220 1849804.98 434276.13 936.06 LA1200
Q213 2001210.59 435409.61 832.75 LA0984
SHELBY 1577205.88 290264.91 803.85 122850
SUMMIT 2282744.55 508130.61 994.09 MD1483
W 157 2232218.43 279173.98 843.55 MD1058
ZIDB 1635999.76 153347.83 789.72 AA6381
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COORDINATE SYSTEM: GEODETIC

HORIZONTAL DATUM: WGS84

VERTICAL DATUM: NAVD88
GEOID MODEL: GEOID 09

UNITS: U.S. Survey Ft.

WOOLPERT ESTABLISED BASE STATION COORDINATES

Station
Name

Latitude

Longitude

Ellip. Height
US Ft

‘ Description

1000 N39°08'30.96890" W84°59'51.82888" 793.95 TSM
1050 N39°22'50.69902" W85°28'39.34595" 842.32 TSM
1051 N39°58'02.66505" W85°55'10.62569" 719.64 TSM
1052 N41°03'47.89328" W84°59'08.10265" 659.89 TSM
1101 N38°32'52.87467" W85°40'03.08068" 558.21 TSM
1102 N38°23'15.21971" W85°49'28.74076" 871.98 TSM
1103 N39°40'30.62673" W84°55'39.37126" 897.05 TSM
1104 N40°15'02.07486" W85°04'24.75695" 878.50 TSM
1201 N38°53'06.73039" W85°20'33.90605" 794.22 TSM
1202 N40°00'14.36955" W85°26'01.87545" 956.83 TSM
1203 N40°35'48.59913" W85°37'05.34147" 778.36 TSM
1205 N41°04'43.64608" W85°22'43.03282" 754.52 TSM
1206 N41°35'55.25803" W85°25'16.40225" 835.01 TSM
1207 N40°40'18.08853" W84°57'24.43086" 732.09 TSM
SUMMIT_OPUS N41°30'48.21732" W85°00'33.31112" 888.40 TSM_MD1483
OXFORD N39°31'48.11215" W84°46'29.43676" 928.64 171237

NGS GEODETIC BASE STATION COORDINATES

Latitude Longitude e Ao Description
US Ft
SUMMIT_OPUS N41°30'48.21732" W85°00'33.31112" 888.40 TSM_MD1483
OXFORD N39°31'48.11215" W84°46'29.43676" 928.64 121237

NGS GEODETIC CHECK POINTS

S:;tr:loen Latitude Longitude ‘ E““L.SHlft] ght ‘ Description
14200 N41°48'14.98526" W85°48'53.51753" 742.75 AB3088
BAXTER N40°53'15.71709" W84°48'09.29596" 704.48 LAO691
CHELSEA N38°39'25.32994" W85°31'31.22157" 682.58 HZ1709
D 92 N38°58'15.30327" W385°50'04.61702" 475.86 HZ1880
E 278 N38°21'40.63434" W85°49'00.93185" 434.52 HZ1322
EKIN N40°12'11.09989" W86°09'41.31620" 799.09 LB2522
HARBER AZ MK N40°57'02.07302" W385°10'04.74466" 690.53 LAO789
2012 Indiana Statewide Imagery Program
Indiana Department of Technology
April 2012 1-3-3




S;Ztr:;n Latitude Longitude E”"L'SH;] ght Description
HILLSDALE 1 N41°55'22.21280" W84°37'55.14102" 987.76 MDO0583
1I71T32RM 1 N38°48'00.30985" W84°43'58.83266" 686.15 HZ0762
1279 N38°36'47.36601" W86°08'30.24623" 705.45 JA0200
K 268 N39°13'26.47033" W85°50'24.88145" 526.25 122225
KYTE RM 2 N38°16'39.13985" W85°35'54.62546" 490.60 DL8657
L 342 N39°08'29.56096" W84°43'12.48195" 395.14 122873
METRO N39°48'17.97268" W85°19'11.12275" 977.29 171518
N 259 N39°19'25.73811" W85°19'32.64896" 872.45 171981
OHIO 722 N41°23'00.36221" W84°34'23.08528" 609.21 MDO0420
OXFORD N39°31'48.11215" W84°46'29.43676" 928.64 121237
P 134 N39°30'29.52707" W84°46'58.13099" 926.63 121473
P 220 N40°19'34.81006" W85°17'08.86526" 824.85 LA1200
Q213 N40°44'30.88086" W85°16'45.64174" 721.46 LA0984
SHELBY N39°34'42.75923" W85°48'03.01368" 692.59 122850
SUMMIT N41°30'48.21824" W85°00'33.31129" 885.10 MD1483
W 157 N41°22'35.27820" W85°50'41.55608" 733.81 MD1058
ZIDB N39°44'18.12656" W86°17'16.84533" 680.79 AA6381
2012 Indiana Statewide Imagery Program
Indiana Department of Technology
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VOLUME 1 - SECTION 4: BASE STATION/GEODETIC

CONTROL LOGS AND PHOTOS

This section contains the station recovery information sheets and photographs for the ground control,
geodetic control and checkpoint stations established for the project. The stations appear in order with
the final coordinate listing of Volume 1 Section 2.

The data is assembled on the following pages.
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Project Name:

Station Name:

Latitude:

L. 342

29° 0R' 29.60° N

Project Number:
Operator Name:

Julian Day:

Survey Date: ©2//0f Z29j2
CHRISTIE
L O

BEN
070

Session No.

Longitude: _ 84" 43" 12.51" W startTime: _ | 0O 1 End Time: 11O }

Ellip. Height: __ J3\. 3\ st Data File Name: __ [ 34920700

Type of Mark: STEEC  RoD Type of Reciever: R8 V

Stamping on Mark: L 342 |38 Type of Antenna: \2.8

| Weather Condition: HO® (CLEAR Antenna Height: 2 A\, to bottom of antenna mount
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39- 4 8- 17 q 7 JulianDay: & T4 Session No. y

Longitude: o885~ 19—

/. /_Z_ Start Time: [ 236 EndTime: 2780 9

Ellip. Height: g T T Data File Name: 93570741

{ #,
Type of Mark: USC ¢€45 A pisic Type of Reciever: R8—- & ; 9357

Stampingon Mark: M ETR O

1939 Type of Antenna:

e ,
Weather Condition: Svan v, 75 , Wwnoy Antenna Height: &- sc2 to bottorn of antenna mount
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Stamping on Mark: N 259 1947 Type of Antenna:
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Longitude: ‘8"/' 3 "23.08" W startTime: 1035 End Time: |2 |5

Ellip. Height: ] 8S. L 90 ("A\\ Data File Name: _ OW\0 722 2800

v Type of Mark: Dis K Type of Reciever: RH-2

Stampingon Mark: OR\0 727 Type of Antenna: Ro-2 ¥

‘ Weather Condition:  HS® CLEAR Antenna Height: 2 M to bottom of antenna mount
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Ellip. Height:
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Stamping on Mark:

Weather Condition:
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ScHENEGSL

STEPHEN
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P _/3 4 I‘H 7 Type of Antenna: S
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Station Name:

Latitude:
Longitude:
Ellip. Height:
Type of Mark:
Stamping on Mark:

Weather Condition:

. 40 = lq: 34—8l Julian Day:
085-17—-08.87 Start Time: _
) 82-4- 85 o Data File Name:

Us < _é; Gas BM _D'.sk Type of Reciever:

P 2zzo 114 47  Typeof Antenna:
P- G Ioudy 750 W:rloy Antenna Height: £,
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Station Name: Q 2(3 ( l:_A_(?_j_84)Operator Name: S TEFPHEN ScHONEGLS
Latitude: 40 - 4:4" 30-8808 Julian Day: ___08_8__ Session No. Z

Longitude: OB5— [—= 45, 64174 StartTime: G208 EndTime: _54S

Ellip. Height: ¢ 72 I- 455 Fr Data File Name: Q357 088( k
i 2 e
Typeof Mark:  USC 4! G5 BM Disg  Type of Reciever: Rg -2 9357
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Project Name: T 40 4nA STATE WiDE Project Number: _&4_ Survey Date _LQG 1z .,
Station Name: Sh e,‘_(;\ Y_ - Operator Name: S+te P hen 5(, L’ oneqyy

T

Latitude: 39-3 ‘1‘_‘” 42.78 JulianDay: O 71 Session No. i
Longitude: 085 - 4 8- 03.03 Start Time: __ Z. '5:_9_ End Time: _§ . :'51

Ellip. Height: LG8 7. 695 Data File Name: 93570 7/ (&
R8-2 ¥q357

Typeof Mark: TR i4 N& e AT7ON  DISK. Type of Reciever:

Stamping on Mark: Shelby fcf < & Type of Antenna:
> .
Weather Condition: __ Clood Y 5 ¢ ‘5- W/NDY  AntennaHeight: &, 5¢Z F7 1o botiom of antenna mount
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VOLUME 1 - SECTION 5: EXISTING NGS DATA

SHEETS

This section contains the published National Geodetic Survey (NGS) Data Sheets used in the
final control network for this project.
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AB3088 * ** ** > * =
AB3088 DESIGNATION - 14200

AB3088 PID - AB3088

AB3088 STATE/COUNTY- MI/CASS

AB3088 USGS QUAD - MOTTVILLE (1992)

AB3088

AB3088 *CURRENT SURVEY CONTROL

AB3088

AB3088* NAD 83(2007)- 41 48 14.98526(N) 085 48 53.51753(W)  ADJUSTED
AB3088* NAVD 88 - 259.652 (meters) 851.87 (feet) ADJUSTED
AB3088

AB3088 EPOCH DATE - 2002.00

AB3088 X - 347,505.789 (meters) COMP

AB3088 Y - -4,748,997.641 (meters) COMP

AB3088 Z - 4,229,565.066 (meters) COMP

AB3088 LAPLACE CORR- 1.49 (seconds) DEFLEC09
AB3088 ELLIP HEIGHT- 226.392 (meters) (02/10/07) ADJUSTED
AB3088 GEOID HEIGHT- -33.26 (meters) GEOID09
AB3088 DYNAMIC HT - 259.559 (meters) 851.57 (feet) COMP
AB3088

AB3088 ------- Accuracy Estimates (at 95% Confidence Level in cm) --------
AB3088 Type PID Designation North East Ellip
AB3088  ---- - e

AB3088 NETWORK AB3088 14200 1.33 1.18 3.04
AB3088 - - - - o e e

AB3088 MODELED GRAV-  980,256.6 (mgal) NAVD 88
AB3088

AB3088 VERT ORDER - FIRST  CLASS I

AB3088

AB3088.The horizontal coordinates were established by GPS observations
AB3088.and adjusted by the National Geodetic Survey in February 2007.

AB3088

AB3088.The datum tag of NAD 83(2007) is equivalent to NAD 83(NSRS2007).
AB3088.See National Readjustment <http://www.ngs.noaa.gov/NationalReadjustment> for more
information.

AB3088

AB3088.The horizontal coordinates are valid at the epoch date displayed above
AB3088.which is a decimal equivalence of Year/Month/Day.

AB3088

AB3088.The orthometric height was determined by differential leveling and
AB3088.adjusted in March 2005.

AB3088

AB3088.The X, Y, and Z were computed from the position and the ellipsoidal ht.
AB3088

AB3088.The Laplace correction was computed from DEFLEC09 derived deflections.
AB3088

AB3088.The ellipsoidal height was determined by GPS observations

AB3088.and is referenced to NAD 83.

AB3088

AB3088.The geoid height was determined by GEOID09.

AB3088

AB3088.The dynamic height is computed by dividing the NAVD 88
AB3088.geopotential number by the normal gravity value computed on the
AB3088.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45

e e ———
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AB3088.degrees latitude (g = 980.6199 gals.).

AB3088

AB3088.The modeled gravity was interpolated from observed gravity values.
AB3088

AB3088; North East  Units Scale Factor Converg.
AB3088;SPC MIS - 34,822.059 3,879,644.325 MT 1.00008314 -0 59 08.0

AB3088;SPC MIS - 114,245.60 12,728,491.88 iFT 1.00008314 -0 59 08.0
AB3088;UTM 16 - 4,628,711.765 598,451.144 MT 0.99971927 +0 47 24.2

AB3088

AB3088! - Elev Factor x Scale Factor = Combined Factor
AB3088!SPC MIS - 0.99996449 x 1.00008314 = 1.00004763
AB3088!UTM 16 - 0.99996449 x 0.99971927 = 0.99968377
AB3088

AB3088 SUPERSEDED SURVEY CONTROL

AB3088

AB3088 ELLIP H (07/12/02) 226.403 (m) GP( )41
AB3088 NAD 83(1994)- 41 48 14.98496(N) 085 48 53.51758(W) AD( )1
AB3088 ELLIP H (05/08/96) 226.420 (m) GP( )11
AB3088 NAVD 88 (05/08/96) 259.6 (m) 852. (f) GPS OBS
AB3088

AB3088.Superseded values are not recommended for survey control.
AB3088.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
AB3088.See file dsdata.txt <http://www.ngs.noaa.gov/cgi-bin/ds_lookup.prl?2ltem=HOW_SUP_DET>to
determine how the superseded data were derived.

AB3088

AB3088_U.S. NATIONAL GRID SPATIAL ADDRESS: 16TEM9845128711(NAD 83)
AB3088

AB3088_MARKER: DH = HORIZONTAL CONTROL DISK

AB3088_SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT
AB3088_STAMPING: 14200 1994

AB3088_MARK LOGO: NONE

AB3088_PROJECTION: FLUSH

AB3088_MAGNETIC: N = NO MAGNETIC MATERIAL

AB3088_STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
AB3088+STABILITY: SURFACE MOTION

AB3088_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
AB3088+SATELLITE: SATELLITE OBSERVATIONS - May 12, 2003

AB3088

AB3088 HISTORY - Date Condition Report By

AB3088 HISTORY -1994 MONUMENTED MIDT

AB3088 HISTORY -20030512 GOOD NGS
AB3088

AB3088 STATION DESCRIPTION
AB3088

AB3088'DESCRIBED BY MICHIGAN DEPARTMENT OF TRANSPORTATION 1994 (DR)
AB3088'STATION IS LOCATED IN QUAD 410854. IT IS ON THE MOTTVILLE QUADRANGLE
AB3088'MAP IN THE NORTHWEST 1/4 OF SECTION 3, T-8-S, R-13-W. ABOUT 3.1 M|
AB3088'(5.0 KM) EAST OF UNION, 11.5 MI (18.5 KM) SOUTHEAST OF CASSOPOLIS, 9.5
AB3088'MI (15.3 KM) SOUTHEAST OF VANDALIA ON THE NORTH SIDE OF U.S. HIGHWAY
AB308812. TO REACH FROM THE JUNCTION OF U.S. HIGHWAY 12 AND STATE HIGHWAY
AB3088'M-40, 4.0 MI (6.4 KM) EAST OF UNION, GO WEST ALONG U.S. HIGHWAY 12 FOR
AB3088'0.95 MI (1.53 KM) TO THE STATION ON THE RIGHT AS DESCRIBED. STATION
AB3088'lS 52.7 FT (16.1 M) SOUTHWEST FROM A 3-INCH SASAFRAS, 11.0 FT (3.4 M)
AB3088'EAST FROM A 3-INCH SASAFRAS TREE, 90.8 FT (27.7 M) SOUTHWEST FROM A

e e ———
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AB3088'UTILITY POLE, 42.5 FT (13.0 M) NORTH FROM THE CENTER OF U.S. HIGHWAY
AB308812 AND 2.4 FT (0.7 M) SOUTH FROM A CARSONITE WITNESS POST.

AB3088

AB3088 STATION RECOVERY (2003)

AB3088

AB3088'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2003 (JDR)
AB3088'RECOVERED AS DESCRIBED.

e e ———
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