| Section 1

Adjusted Level Loops
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TSU LEVEL LOOP 8 (ELECTRONIC LEVEL) 12/19-20/07 (Revised 7/14/08)

BACKSIGHT FORESIGHT = SIDESHOT UNADJUSTED ADJUSTED
+) H.I. (-) (-) ELEVATION  ELEVATION DESCRIPTION
648.038
06 BEL 4% TSU BM 5 ALUMINUM DISK
3.054 648.380 648.380 P
14.682  663.062
1.304 661.758 661.758 P
15.874  677.632
0.338 677.294 677.294 P
14.327  691.621
0.336 691.285 691.285 P
16.096  707.381
0.339 707.042 707.042 P
13.383  720.425
13.940 706.485 706.485 P
1.777  708.262
15.355 692.907 692.907 P
1.362  694.269
6.824 687.445 687.445
55 606 65 TSU BM 3 ALUMINUM DISK
0.391 699.286 699.286 P
14.999  714.285
0.546 713.739 713.739 P
14915  728.654
0.449 728.205 728.205 P
7.178 735383
4.839 730.544 730.544
S 70 736 018 TP (Rev7/14/08
0.548 735.467 735.467
TiGs 55 B TSU BM 2 ALUMINUM DISK (Rev 7/14/08)
6.647 730.012 730.012 P
4.460  734.472
6.193 728.279 728.279 P
3.493  731.772
1.465 730.307 730.307
TeAs A s TSU BM 4 ALUMINUM DISK

G:\BA-Projects\PROJECTS\GIS_Data\TSU San Marcos\DOCS\TSU Level Loop 8 REVISED.xls




TSU LEVEL LOOP 8 (ELECTRONIC LEVEL) 12/19-20/07 (Revised 7/14/08)

BACKSIGHT FORESIGHT = SIDESHOT UNADJUSTED ADJUSTED
+) H.I. (-) (-) ELEVATION  ELEVATION DESCRIPTION
15.687 716.563 716.563 P
1.432  717.995
13.991 704.004 704.004 P
7.322 711.326
15.930 695.396 695.396 P
1.305  696.701
5.942 690.759 690.759

TSU BM 9 ALUMINUM DISK

G:\BA-Projects\PROJECTS\GIS_Data\TSU San Marcos\DOCS\TSU Level Loop 8 REVISED.xls
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Section 2
GPS Network Adjustment




Network Adjustment Report

Page 1 of 7

Network Adjustment Report

Project : TSU-BM

User name javis Date & Time

Coordinate System US State Plane 1983 Zone

Project Datum NAD 1983 (Conus)

Vertical Datum NAVD88 Geoid Model
Coordinate Units US survey feet

Distance Units US survey feet

Height Units US survey feet

11:23:12 AM
12/6/2007

Texas South Central
4204

CENTEXO03

Adjustment Style Settings - BA 95% Confidence Limits

Residual Tolerances

To End Iterations : 0.000033sft
Final Convergence Cutoff: 0.016484sft

Covariance Display

Horizontal
Propagated Linear Error [E] : U.S.
Constant Term [C] :0.00000000sft

Scale on Linear Error [S] :1.96

Three-Dimensional
Propagated Linear Error [E] : U.S.
Constant Term [C] : 0.00000000sft

Scale on Linear Error [S] :1.96
Elevation Errors were used in the calculations.

Adjustment Controls

Compute Correlations for Geoid : True
Horizontal and Vertical adjustment performed

Set-up Errors

GPS

Error in Height of Antenna : 0.000sft
Centering Error : 0.000sft
Back to top

file://WAGPS\PROJECTS\TSU-BM\Reports\NetAdjust\AdjustReport.htm]

12/6/2007



Network Adjustment Report

Page 2 of 7

Statistical Summary

Successful Adjustment in 1 iteration(s)

Network Reference Factor: 1.13
Chi Square Test (a=95%) :PASS
Degrees of Freedom :6.00

GPS Observation Statistics
Reference Factor :1.13
Redundancy Number (r) : 6.00

Individual GPS Observation Statistics

Observation ID||Reference Factor||Redundancy Number
B25 1.29 1.45
B28 0.46 0.76
B29 0.51 1.34
B30 1.37 0.97
B31 1.40 1.49

Weighting Strategies
GPS Observations

Default Scalar Applied to All Observations
Scalar: 1.00

Back to top

Adjusted Coordinates

Adjustment performed in NAD 1983 (Conus)

Number of Points 14
Number of Constrained Points : 2
Horizontal Only 1

Horizontal and Height Only 1

Adjusted Grid Coordinates

file://WAGPS\PROJECTS\TSU-BM\Reports\NetAdjust\AdjustReport.html
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Network Adjustment Report Page 3 of 7

Errors are reported using 1.96c.

Point Name Northing N error Easting E error ||Elevation||e error| Fix
ISMOG6 13869170.230sft}|0.000sft||2304809.118sft||0.000sft N/A N/A N E
SWO01 13871968.760sft| 0.000sft(|2301498.550sft||0.000sft N/A N/A|l NE
GPS1 13873333.807sft)0.001sft||2304928.810sft||0.001sft N/A N/A
SWTUGPS12|13872945.319sft]|0.001st2307562.978sft||0.001sft N/A N/A

Adjusted Geodetic Coordinates

Errors are reported using 1.96c.

Point Name Latitude N error| Longitude |[E error| Height | herror| Fix
T SMO06 29°15 000sft 97 000sft496.080510.000s1| Long
52'49.25109"N| ™ 56'19.52457"W|| ' ' g
29° 97° Lat
SWO01 53'17 25039"N 0.000sft 56'56.84497"W 0.000sft||683.275sft||0.006sft Long
2Q° 97°
GPS1 53'30 45660"N 0.001sft 56'17 73555"W 0.001sft||{544.558sft||0.006sft
29° 97°
SWTUGPS12 53'96 37321'N 0.001sft 55'47 85006"W 0.001sft(|497.143sft| 0.008sft

Coordinate Deltas

Point Name |ANorthing||AEasting||AElevation||AHeight| AGeoid Separation
SMO06 0.000sft|| 0.000sft N/A| 0.000sft N/A
SWO01 0.000sft|| 0.000sft N/A||-0.003sft N/A
GPS1 0.005sft|| 0.010sft N/A|l 0.000sft N/A
SWTUGPS12|| -0.002sft| 0.011sft N/A|l 0.001sft N/A
Back to top

Control Coordinate Comparisons

Vélues shown are control coord minus adjusted coord.

- Point Name| ANorthing||AEasting||AElevation |[AHeight
= SMO06 N/A N/A N/A N/A
g SWO01 N/A N/A N/A N/A

file://WAGPS\PROJECTS\TSU-BM\Reports\NetAdjust\AdjustReport.html 12/6/2007




Network Adjustment Report

Back to top

Page 4 of 7

Adjustment performed in NAD 1983 (Conus)

Adjusted Observations

GPS Observations

GPS Transformation Group: <GPS Default>

Azimuth Rotation : -0°00'00.4691"
:0.99999877

Network Scale

Number of Observations : 5
Number of Qutliers 0

(1.96¢c) : 0°00'00.0416"
(1.96¢) : 0.00000022

Observation Adjustment (Critical Tau = 2.13). Any outliers are in red.

A-posteriori
Obs. | From . . Stand.
ID Pt. To Pt. Observation Error Residual Residual
(1.960)
810 ) 1 " 'Oo
B31 SWO01 ||[SWTUGPS12|| Az. 29'00.4140" 0°00'00.0399 00'00.0113" -0.54
AHLt. -186.132sft 0.008sft -0.003sft -0.76
Dist. 6143.098sft 0.001sft 0.001sft 1.98
. 360 o i " 'Oo
B30 ||SM06 (|[SWTUGPS12| Az. 37'47.3962" 0°00'00.0486 00'00.0150" -0.91
AHLt. 0.164sft 0.008sft 0.001sft 0.45
Dist. 4673.216sft 0.001sft -0.001sft -1.85
3100 [] ] 1" Oo
B25 |ISM06 |[SWO01 Az, 43'43.4809" 0°00'00.0416 00'00.0273" 1.33
AHt. 186.296sft 0.006sft -0.002sft -0.84
Dist. 4335.320sft 0.001sft -0.001sft -1.29
68°|| ~onn " 0°
B29 [|[SWO01 ||GPS1 Az, 48'53.7962" 0°00'00.0568 00'00.0195" 0.72
AH¢t. -138.717sft 0.007sft -0.001sft -0.25
Dist. 3692.216sft 0.001sft 0.000sft 0.22
[} 1 1 o ' " 'Oo
B28 |ISM06 [|GPS1 Az.|| 2°09'59.1795"|| 0°00'00.0409 00'00.0050" -0.42
AHt. 47.579sft 0.006sft 0.000sft 0.17
Dist. 4165.669sft 0.001sft 0.000sft 0.57
file://W\GPS\PROJECTS\TSU-BM\Reports\NetAdjust\AdjustReport.html 12/6/2007
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L ]
Back to top
Histograms of Standardized Residuals
Combined ' Critical z2.1
J » | J ]
Horizontal
|
Vertical :
I
STANDARDIZED RESIDUAL
Back to top
Point Error Ellipses
SWo01 GPS1 SWTUGPS12
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N
I |
t i
@ b
| I
h ! b |
0* | 83* ! 5 A
Tick Size: 0.0010sft  Horizontal Bivariate Scalar: 2.45c  Vertical Univariate Scalar: 1.96c J
Back fo top
Covariant Terms
Adjustment performed in NAD 1983 (Conus)
From A-posteriori Horiz. 3D
Point To Point Components Error Precision || Precision
(1.960) (PPM) (PPM)
310°| ~ompr "
SMO06 SWO01 Az. 43'43.9500" 0°00'00.0000 0.000000} 0.000000
AHt. 186.296sft 0.006sft
AElev. ? ?
Dist. 4335.326sft 0.000sft
SMO06 GPS1 Az.|| 2°09'59.6486"| 0°00'00.0512" 0.261064| 0.261064
AHt. 47.578sft 0.006sft
AElev. ? ?
Dist. 4165.674sft 0.001sft
v36‘3 o ] n
SMO06 SWTUGPS12 Az. 37'47 8653" 0°00'00.0635 0.307780|| 0.307780
AHt. 0.163sft 0.008sft
AElev. ? ?
Dist. 4673.222sft 0.001sft
680 o 1 1}
SWO1 GPS1 Az, 48'54 2653" 0°00'00.0601 0.283407| 0.283407
AHt. -138.718sft 0.007sft
AElev. ? ?
Dist. 3692.220sft 0.001sft
file://WAGPS\PROJECTS\TSU-BM\Reports\NetAdjust\AdjustReport.html 12/6/2007
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81 ° (o] ] "
SWO01 SWTUGPS12 Az, 29100.8831" 0°00'00.0478 0.236305|| 0.236305
AHt. -186.132sft 0.008sft
AElev. ? ?
Dist. 6143.106sft 0.001sft
Back to top
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Section 3
GPS Satellite Sky Plot and PDOP during observations




4 SkyPlot )

“{ Point: San Marcos Lat29:52:25 N Lon 97:56:20 W Almanac: SM063371.EPH 12/4/2007
Date: Monday, December 03, 2007 Threshold Elevation 15 (deg) Time Zone ‘Central Std USA' -6:00
29 Satellites considered : 123 4 SI\tIS 7891011121314161718192021222324252627283031

! ] ! ! j | ’ f ' | ' [
8:00 10:00 12:00 14:00 16:00 18:00 20:00
\ Time: Major tick marks = 2 Hours. (Sampling 10 Minutes) /




e

Satellites

Satellites
Point: San Marcos Lat29:52:25 N Lon 97:56:20 W Almanac: SM063371.EPH 12/4/2007
Date: Monday, December 03, 2007 Threshold Elevation 15 (deg) Time Zone 'Central Std USA' -6:00

"I 29 Satellites considered: 1234567891011121314161718192021222324252627283031

24
16 - - '
| -

12 : ‘ . g//mm’

8 7 /

Y
4 - Z//%//// ///
800 10:00  12:00 14:00 16:00 1800 20:00

Time: Major tick marks = 2 Hours. (Sampling 10 Minutes)




: Number SVs and PDOP

Point: San Marcos Lat 29:52:25 N Lon 97:56:20 W Almanac: SM063371.EPH 12/4/2007
Date: Monday, December 03, 2007 Threshold Elevation 15 (deg) Time Zone 'Central Std USA' -6:00
29 Satellites considered: 1234567891011 1213141617 18 1920212223 2425262728 3031

12

PDOP

4 ' ‘ : r 1 1
8:00 10:00 12:00 14:00 16:00 18:00
: \ Time: Major tick marks = 2 Hours. (Sampling 10 Minutes)




Section 4
GPS Planning and Occupation Sheets
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BAKER-AICKLEN & ASSOCIATES

405 BRUSHY CREEK ROAD e AUSTIN, TEXAS 78613 » (512) 260-3700
GPS Survey Occupation Session Sheet

Project Name: TSU Benchmarks

GPS Unit/ ypir 3 709

Station PID / Name: g, v, p,, 9 Session#: 4 Data File:/% SLTU (Ps |2
Operator: I~ Date: / A 3-07 Julian Date: 54
Starting Time: JO'37 Ap Ending Time: /5,

CHECK BOX and ENTER HI Below

CHECK BOX and ENTER HI Below

Fixed Height Rod 2.0, X]1.8,] ]1.5] |

Fixed Height Rod 2.0, [X]1.8,] ] 1.5] ]

| ] Trimble Meas. Rod to Top of Notch

| ] Trimble Meas. Rod to Top of Notch

[_]Pocket Tape Meas. to BASE Antenna

] Pocket Tape Meas. to BASE Antenna

HI:= Meters and also in

HI:= Meters and also in

HI:=6. S32 | |FEET or [ | INCHES

HI:= | ] FEET or | | INCHES

Antenna Type: GRD Plane [_|

Zephyr [y| cesss Other [ ]

Fatttude: N ]3872’3 Sop"lcl%

Eengitude: ¢

3067560, “uy

EHipsordHetght: $99.91 S F7

PDOP: ., 3

Satellites Tracked:z,q,.y 10,12, ’U{l )

Epoch Interval: )< 5Sec. | ] 10 Sec.

Notes:

%

Field Sketch

North Arrow

AQUARENA

SPRIngs gf.

GHE

Monument Type & Markings ALCM D SC Zv Lo, LoTTE

{2




BAKER-AICKLEN & ASSOCIATES

| 405 BRUSHY CREEK ROAD » AUSTIN, TEXAS 78613 e (512) 260-3700
ol GPS Survey Occupation Session Sheet

Project Name: TSU Benchmarks

GPS Unit/

Wete

Station PID / Name: S mal

Session #: I

Data File: g Ol =337~ |

Operator: ————v <
P ey /‘L()ZJLE'-/

Date: )7 0367

Julian Date: 3% 7

Starting Time: SO

Ending Time:  f 7e— 5,

CHECK BOX and ENTER HI Below

CHECK BOX and ENTER HI Below

Fixed Height Rod 2.0, [<]1.8,[ | 1.5 ]

Fixed Height Rod 2.0, [X]1.8,[ ]1.5[ ]

|| Trimble Meas. Rod to Top of Notch

|| Trimble Meas. Rod to Top of Notch

|| Pocket Tape Meas. to BASE Antenna

|| Pocket Tape Meas. to BASE Antenna

HI= Meters and also in HI:= Meters and also in
HI:= | JFEET or | | INCHES | HI:= [ ] FEET or | ] INCHES
Antenna Type: GRD Plane [J Zephyr [_] Other [ ]

Latitude: 2977 2219 N

Longitude: 0679 ¢ 24 )

Ellipsoid Height: 4 “

PDOP: < 0

Satellites Tracked: 3, 11,2%,/7,25 27 24 7
—

Epoch Interval: [X] 5Sec. [ ] 10 Sec.

Notes: (030 5,12

North Arrow 8 \

oV ¢ oI'JL’,
W/ RLERCHES

@ Field Sketeh

Ty FOnpupi b
S %

4

Corige 7
/io”if”

Monument Type & Markings BRRrss OZ3c Ta) Coni,

A TS S




BAKER-AICKLEN & ASSOCIATES

405 BRUSHY CREEK ROAD » AUSTIN, TEXAS 78613 ¢ (512) 260-3700
GPS Survey Occupation Session Sheet

Project Name: TSU Benchmarks GPS Unit/ BL Ol
Station PID / Name: (5 / Session #: / Data File: ‘\% G S |37+
Operator: 1.4, 5,40/%” @) Date: /7 - 3-07 Julian Date: 33 W
Starting Time: (5 45 g Ending Time: (. (/[ p /7

CHECK BOX and ENTER HI Below CHECK BOX and ENTER HI Below
Fixed Height Rod 2.0, [X]1.8,[ ] 1.5 ] Fixed Height Rod 2.0, X]1.8,{ | 1.5[ |
|_] Trimble Meas. Rod to Top of Notch [ ] Trimble Meas. Rod to Top of Notch
| ] Pocket Tape Meas. to BASE Antenna [ ] Pocket Tape Meas. to BASE Antenna
HI= Meters and also in HI:= Meters and also in
HI= | ]JFEET or | |INCHES | HI:= | | FEET or | ] INCHES
Antenna Type: GRD Plane/Z] Zephyr [ ] Other [ ]
Latitude: 7 g °83, 5087 " Longitude: 979 5, g3 745"
Ellipsoid Height: F0165 /% PDOP: 3 7% |
Satellites Tracked: C,/2,62 10 05, 30,0} | Epoch Interval: Eﬂ 5Sec. [ ] 10 Sec.

Notes:

Field Sketch | /$1-5 L. 55550
&
%\\

/S/-/
£ 5,
/
o
i

AT
\5/-/@ ¥
C e B
b /
®©
\
g Jov
WLl
'\\(p

\
aﬁa lonc,
[ el
g
U

20

/'/"'

\

iy

L b
A

[y
)

Monument Type & Markings AL &N DZsc

Zrv ConC,




BAKER-AICKLEN & ASSOCIATES

405 BRUSHY CREEK ROAD » ATI’J\ST]N, TEXAS 78613 » (512) 260-3700
GPS Survey Occupation Session Sheet

Project Name: TSU Benchmarks

GPS Unit/ ¢, .,

Station PID / Name: 5. ¢ / Session #: /

Data File: ¢ ¢, OJ-337-/ tAJ6 [152)

Operator: ML Sp)men Date: | ) .3-¢p JulianDate: 33 7

Starting Time: [1.]¢

Ending Time: S % £ /7

CHECK BOX and ENTER HI Below

CHECK BOX and ENTER HI Below

Fixed Height Rod 2.0, [X]1.8,[ ]1.5] |

Fixed Height Rod 2.0, X]1.8,{ ] 1.5] |

|| Trimble Meas. Rod to Top of Notch

|| Trimble Meas. Rod to Top of Notch

[ ] Pocket Tape Meas. to BASE Antenna

|| Pocket Tape Meas. to BASE Antenna

HI:= Meters and also in HI:= Meters and also in
HI:= | |FEET or | ] INCHES | HI:= [ ] FEET or [ | INCHES
Antenna Type: GRD Plane [X] Zephyr [_] Other [_]

Latitude: Py 05& A EE6 “

Longitude: sg—¢ ¢, TGS e

Ellipsoid Height: £ 7.3

PDOP: J (.

Satellites Tracked: /iy 1. 02,06, 05, 3
fr~; ! /

Epoch Interval: Def 5Sec. [ ] 10 Sec.

Notes:

Child | FKield Skefeh
DEV: f
Letrfet

North Arrow
Asb#.
A chpEMY
COWQ 5/@?(4 ety
, B rOOPAE R ey
(}HT Of_ﬂ\ " , " / ks o HT- OHT .
2N\ el -
SR
;oa' ﬂLUﬁ?
020" e, 0 L 0zse 7222
REFED REFPN Fagopwe, —— — {@Ax‘/’c
BLop T ORHs
DFse
.:s’k;;f«:aﬂc/, ?\\
C
. \
Y.
— DL‘ > -~
HoviE ~

Monument Type & Markings @ ﬂ/’,} J3 MOV, Zn cene,

f-ewea, { ¥ Gngh
COR S S o Fifa,

Doy s
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Section 5
NGS and COSM Existing Monument Data Sheets




Y

\ATASHEETS

The NGS Data Sheet

See file _dsdata.txt for more information about the datasheet.
DATABASE = Sybase  PROGRAM = datasheet, VERSION = 7.48
1 National Geodetic Survey, Retrieval Date = AUGUST 22, 2007

Page 1 of 2

AX2445 ***************-}:*********7‘:*********************************************

AX2445 DESIGNATION - § 1307

BX2445 PID ~ AX2445
AX2445 STATE/COUNTY- TX/HAYS

AX2445 USGS QUAD - SAN MARCOS NORTH (1995)

AX¥2445 ‘

AX2445 *CURRENT SURVEY CONTROL

AX2445

AX2445% NAD B83(1986)- 29 53 51, (19) 087 56 02. (W) SCALED
AX2445% NAVD 88 - 174.480 (meters) 572.44 (feet) ADJUSTED
AM2445 :

AX2445 GEOID HEIGHT- -25.79 (meters) GEOIDO3
AX2445 DYNAMIC HT - 174.233 (meters) 571.63 (feet) COMP
AX2445 MODELED GRAV- 979,226.3 (mgal) NAVD 88
AX2445

AX2445 VERT ORDER - FIRST CLASS II

AX2445

AX2445.The horizontal coordinates were scaled from a topographic map and have

AX2445.an estimated accuracy of +/- 6 seconds.

AX2445

AX2445.The orthometric height was determined by differential leveling
AX2445, and adjusted by the NATIONAL GEODETIC SURVEY in June 1991,
AX2445

AX2445.The geoid height was determined by GEOID03.

AX2445

AX2445.The dynamic height is computed by dividing the NAVD 88
AX2445.geopotential number by the normal gravity value computed on the
AX2445.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
AX2445.degrees latitude (g = 580.6195 gals.).

AX2445
AX2445.The modeled gravity was interpolated from observed gravity values.
AX2445

AX2445; North East Units Estimated Accuracy
AX2445;SPC TXSC - 4,228,310. 702,970. MT (+/- 180 meters Scaled)
AX2445

AX2445 SUPERSEDED SURVEY CONTROL

AX2445

2X2445.No superseded Survey control is available for this station.
AX2445 i

AX2445 U.S, NATIONAL GRID SPATIAL ADDRESS: 14RPUO29069 (NAD 83)
AX2445 MARKER: DB = BENCH MARK DISK

AX2445 SETTING: 32 = SET IN A RETAINING WALL OR CONCRETE LEDGE
AX2445 SP SET: BANISTER ‘

AX2445 STAMPING: S 1307 1980

AX2445 MARK LOGO: NGS

AX2445 STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL

AX2445

AX2445 HISTORY - Date Condition Report By
2A¥X2445 HISTORY - 1980 MONUMENTED NGS
AXZ2445 HISTORY - 18910828 GOOD USPSQOD
AX2445  HISTORY - 18930808 GOOD USPSQD

http://www.ngs. noaa.gov/cgi-bin/ds mark m17PidRAv=AY2445

~ A —






