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Previous Surveys

e NGS FOB RTK Over the Years

« Aeronautical Survey Program
(ASP)

« Topo/Bathy LIDAR Support
 NOAA Restoration Days

* National Estuarine Research
Reserve System (NERRS)
Training

 Internal testing and support
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Previous Surveys

~ Y

e 2019 OIld Dominion
University (ODU)

« Coastal Resiliency
Projects

« Temporary Control
for NSRS
alignment
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Previous Surveys

['0DU Blue Une Project, Norfolk. VA

« 2019 Old Dominion
University (ODU)

— Coastal Resiliency
Projects

— Temporary Control
for NSRS alignment

— 2019 Blue Line
Project

Blueline2022
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Previous Surveys

« 2021 ODU/Elizabeth
River Project
— Static GNSS
— RTN (Vendor Based)

* Aerial Photo Control
« Topo
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Previous Surveys

2021

ODUI/Elizabeth (=i = s

River Project

Static & RTN
Occupations

Use of OPUS

Projects 5.1 for |_

Static & RTN
alignment to
the NSRS

geodesy.noaa.gov
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U.S. Department of Commerce’s
National Telecommunications and
Information Administration (NTIA)

First Responder Network Authority
(FirstNet) Test Facility — Boulder, CO
— Static & RTK Occupations
— Terrestrial Surveying (indoors)

— Use of OPUS Projects 5.1 for Static and
RTK alignment to the NSRS

— Traverse Adjustment and Alignment to
NSRS
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. US Department of Commerce’s Natiohél
Telecommunications and Information
Administration (NTIA)
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Measure the distance between two points on the ground

Map Length: 3.13 | Kilometers

Ground Length: 3.13
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. X 438 (LL1137)

PROGRAM = datasheet95, VERSION = 3.12.5.14
Starting Datasheet Retrieval...

1

LL1137
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137*
LL1137=*
LL1137=*
LL1137=*
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137
LL1137

1199237

Mational Geodetic Surwey, Retrieval Date = M&RCH 21, 2823

e e

DESIGMATION - X 438

PID - LL1137
STATESCOUNTY-  CO/BOULDER
COUMTRY - uUs

UsGs QUAD - NIWOT (2819)

*CURRENT SURVEY CONTROL

MAD B3(2@11) POSITION- 48 @2 11.39882(N) 185 14 85.37354{W)  ADJUSTED
MAD 83(2@11) ELLIP HT- 1596.277 (meters) {96/27/12)  ADJUSTED
NAD 83(2@11) EPOCH - 2813.20

NAVD 8% ORTHD HEIGHT - 1612.286 (meters) 5289.64 (feet) ADJUSTED
GEOID HEIGHT - -16.828 (meters) GEOID1E
MAD B3(2011) ¥ - -1,285,321.938 (meters) CoMP
NAD B3(2@11) ¥ - -4,719,427.846 (meters) CoMP
NAD B3(2@11) T - 4,882,115.978 (meters) CoMP
LAPLACE CORR - -17.68  (seconds) DEFLEC1S
DYNAMIC HEIGHT - 1618.760 (meters) 52B4.64 (feet) COMP
MODELED GRAVITY - 979,623.5  (mgal) NAVD 88
VERT CRDER - FIRST CLASS TII

MNetwork accuracy estimates per FGDC Geospetial Positioning Accuracy
Standards:

FGDC (95% conf, cm) Standard deviation (cm) CorriE
Horiz Ellip sD_M sD_E  SD_h (unitless)
NETWORK .43 1.25 B.19 8.16 @.64 @.85175353

Click here for local accuracies and other accuracy information.




NOAA’s National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

. W 438 (LL1136)

PROGRAM

= datasheet95, VERSION = 5.12.5.14

Starting Datasheet Retrieval...

1
LL1136
LL1136
LL1136
LL1136
LL1136
LL1136
LL1136
LL1136
LL1136
LL1136*
LL1136*
LL1136
LL1136
LL1136
LL1136
LL1136
LL1136
LL1136
LL1136.
LL1136
LL1136.
LL1136.
LL1136.
LL1136.
LL1136
LL1136.
LL1136.

11913

National Geodetic Survey, Retrieval Date = MARCH 21, 2823

e R e e R e e

DESIGNATION - 1l 438
PID - LL1136
STATE/COUNTY-  CO/BOULDER
COUNTRY - S

USGS QUAD - NIWOT (2019)

*CURRENT SURVEY CONTROL

NAD 83(1985) POSITION- 42 21 44.9 (M) 185 14 @3.9 (W) HD_HELD2
NAVD 88 ORTHO HEIGHT - 1597.984 (meters) 5242.72 (feet) ADJUSTED
GEOID HEIGHT - -16.926 (meters) GEOID1E
DYNAMIC HEIGHT - 1596.467 (meters) 5237.74 (feet) COMP
MODELED GRAVITY -  §79,621.7  (mgal) NAVD 88
VERT ORDER - FIRST CLASS II

The horizontal coordinates were established by autonomous hand held GPS

.observations and have an estimsted accuracy of +/- 18 meters.

The orthometric height was determined by differential leveling and
adjusted by the MATIOMAL GEODETIC SURVEY
in Jume 1991.

Significant digits in the geoid height do not necessarily reflect accuracy.
GEQID1E height accuracy estimate available here.
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PROGRAM = datasheet9%, VERSICH = 5.12.5.14
Starting Datasheet Retrieval...

1

LL1126
LL1126
LL1126
LL1126
LL1126
LL1126
LL1126
LL1126
LL1126
LL1126*
LL1126*
LL1126
LL1126
LL1126
LL1126
LL1126
LL1126
LL1126
LL1126
LL1126
LL1126.
LL1126.
LL1126
LL1126.
LL1126
LL1126
LL1126.
111126

National Geodetic Survey, Retrieval Date = MARCH 21, 2823

e i e e e e e e e e e b e e e e s

DESIGNATION - 2 438

PID - LL1126
STATE/COUNTY- CO/BOULDER
COUNTRY - us

USG5 QUAD - BOULDER (2019)

*CURRENT SURVEY CONMTROL

MAD 53(1986) POSITION- 42 81 4.3 (M) 185 15 47.6 (W) HD_HELD2Z
MAVD 88 ORTHD HEIGHT - 1619.811 (meters) 5311.71 (feet) ADJIUSTED
GEOID HEIGHT - -15.763 (meters) GEOIDIE
DYNAMIC HEIGHT - 1617.463 (meters) 5386.53 (feet) COMP
MODELED GRAVITY -  979,613.8  {mgal) NAVD 88
VERT ORDER - FIRST CLASS II

.The horizontal coordinates were established by autonomous hand held GPS
.observations and have an estimgted accuracy of +/- 18 meters.

The orthometric height was determined by differential leveling and

.edjusted by the MATIOMAL GEODETIC SURVEY

in June 1991.

.Significant digits in the geoid height do not necessarily reflect accuracy.

GEDIDAE height accuracy estimate aveilable hers.
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Observation

Requirements
— Static — Minimum two 2-

geodesy.noaa.gov

OPUS Projects

geodesy.noaagov

Online Position User Service
h O u r Baseline Processing and Adjustment Software

User Guide
MARK Occupations
| USE DATAFILE SPAN
Baszelines GVX Baszeline Statistics Baselines
To-From |Vector Count|Vector Used| Span Min (s} Span Max ()| Epoch Used Min |Epoch Used Max| PDOP Min| PDOP Max|Morth P2P(cm)|East P2P{cm) Up P2P{cm)| To-From
cpi_-terr 5 5 183 33 183 313 1.7 354 1.22 1.46 077 cpd_-terr
cpd_-terr 4 4 189 307 152 307 2.64 3.28 1.07 0.78 1.32 cp2_-terr
w_43-terr 3 =3 182 1743 152 303 1.37 373 1.89 0.79 0.43 w_d3-terr
x_43-terr 3 =3 181 758 181 245 1.59 404 0.84 045 1.21 x_43-terr
z_43-terr 4 4 183 440 183 3 1.73 232 0.75 0.6 0.54 Z_43-terr

T
e ———————————
Notiunal Ovrasic saud phrric Ad © Natsemad Geudetic Surrey
L
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Exterior
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Exterlor - Interlor

geodesy.noaa.gov
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Interior
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Office Processing

Traverse Accuracy before Adjustment

Start Station % CP1 Misclosure Point S Cpi
End Station “e F7 Fasting 0007 m
Total Length (CP1 to CP1) 115315 m Northing 0001 m
1D Accuracy 1/38219 w  Height 0003 m
2D Accuracy 1/58299 v Length of Error 0.002 m
Computad Scale 1.000000000000 Direction of Error 43" 38 2780
Start Azimuth 0° 00" 04.28" End Azimuth 106* 47 11.72"
Use skart azimuth 0° 00’ 02.89 I___\ Jse end azimuth 106° &7° 11.72

Select method for misclosure distribution
Angular Misclosure
Max. Error 0" 00 3000° Calculated
Length Misclosure
Max. Error 0,107 m Calculated 0002 m

Helight Misclosure

Max. Error 0010 m Calculated 0003 m {:ﬂ "
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Office Processing

MARX S * CoRs U 30, Static proceamng onty  © 10, Uploasen GVX oy © 30, Stasc grocesang + LVE
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Office Processing

geodesy.noaa.gov

W| From [ALL GVX VECTORS w

Baszelines GVX Baszeline Statistics Bazelines
To-From |Vector Count|Vector Used| Span Min (s} Span Max ()| Epoch Used Min |Epoch Used Max| PDOP Min| PDOP Max|Morth P2P{cm) | East P2P{cm) Up P2P[{cm) To-From
cpi_-terr 5 5 183 313 183 33 1.7 354 1.22 146 077 cpi_-terr
cp_-terr 4 4 189 307 152 307 2.64 3.28 1.07 0.75 1.32 cp_-terr
w_43-terr 3 3 182 1743 152 303 1.37 373 1.89 0.79 0.43 w_d3-terr
x_43-terr 3 3 181 738 181 545 1.59 404 0.54 045 1.21 x_43-terr
z_43-terr 4 4 183 440 183 30 1.73 232 0.75 0.6 0.54 z_43-terr

Threshelds are used to highlight soluticn resulis that do not meet the quality preferences for your project.

Precise Ephemeris: Best Available |
Minimum ARP Height {m}): 0.000

Maximum ARP Height (m}: 3.000

Minimum Observations Used (%) 20.40

Minimum Ambiguities Fixed (%) 20.0

Maximum Solution RMS (m): 0.025

Maximum Height Uncertainty (m): 0.040

Maximum Lafitude Uncertainty (m): |0.020

Maximum Longitude Unceriainty (m): [0-020

Maximum Pdop: 7.0

Minimum Duration (=) Z

Minimum Epoch Used (epochs): &0.0

Coordinate Type: Fixed hed
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Office Processin

"NIST FirstNet" Network Adjustment

H

NGS survey peoject trackng 1D : 0000

Adpaatrent Mame (30 char max): “rwe

Inchuged Solutions

Prelimnary & Horromal free Mt TPy Varrtas ! fre Vet cane ues

Availabie Soutony

Frocessing Preferences

Ouput Red Frame  (LET OFUS CHOOSE |
Ot Geoed Modet | LET OFUS CHOOSE v |
Constrant Viesghts LOOSE & NORMAL  TWOMT

povork P - F inone)

Fusthiet gor
MARK CONSTRAINT HEIGHT {m) LATITUDE ¢* *7) LONGITUDE [** %) REF. FRAME

1 o | NONE v

wi. @ [NoE v

Yert @ [noE v/

v e @ [ioE v

w3 © o v

243 @ NOE v v
cons CONSTRAINT HEIGHT {m) LATITUDE ¢ ') LONGITUDE {***) REF. FRAME

amcd @ [NONE vl

ok P noE v

et ® [NonE v

| 2L ! 2] v [ELHGT v litas.1e SEERI R PLoz:11-4% dies’ NAD,_BH2011) (2010 0600 ¥

peet ® noe |

stee ® [noNE v

ang2 ® [norE v,

vt @ [honE v

geodesy.noaa.gov
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Office Processing

"NIST FirstNet" Network Adjustment
) e X
NGS srvey propect tracking 1D - 0000
Prefiminary Mortzontal tree ® Norzontal constromed Vertical tree Vol conwtranned
Adgutmant Name (33 char maxj; Fime
Inchutedt Sakibony A 4 w Sakon * 7
retwark Fraem dorzont free . frone;
MARK CONSTRAINT HEIGHT (m) LATITUDE {* * %) LONGITUDE 1) REF. FRAME
ot @ wone vl
w2 © e v
e . NONE v
¢ v
v ELIGT v | |282¢ o B43:02:33.33043 F::: 14:98.37384 HAD _BX2011) <'_":-i['00mj-v‘|
=
v -
v AD_B011)
4|
2l
v
|
v
v]
v
Ououl Fisf frame.  LET GPUS DMOOSE v |
Outpul Gaoid Madet | LET COUS CHOCSE v |
Contramt Weghix LOOSE # NORMAL  TIGHT
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Office Processing

MARK ESTIMATED - PUBLISHED HORIZONTAL COORDINATE SHIFTS
amcd N: 9.003 m (9.901 m) E: ©.803 m (0.801 m) U: -8.004 m (9.084 m) CORS
cobk N: ©.000 m (9.901 m) E: ©.803 m (©.801 m) U: ©.817 m (9.884 m) CORS
ec8l N: -8.902 m (0.001 m) E: -0.805 m (0.081 m) U: ©.889 m (8.004 m) CORS
pP41 N: -9.081 m (9.901 m) E: -0.904 m (©.801 m) U: -8.805 m (9.084 m) CORS
piel N: -9.004 m (9.902 m) E: ©.802 m (0.801 m) U: ©.815 m (9.084 m) CORS
stbt N: -9.002 m (9.901 m) E: ©.803 m (©.801 m) U: ©.805 m (9.884 m) CORS
tmg2 N: ©.803 m (0.001 m) E: ©.801 m (0.081 m) U: ©.811 m (8.004 m) CORS
x 43 N: -0.904 m (9.0902 m) E: -0.805 m (0.081 m) U: -0.883 m (8.004 m) LL1137
zdvl N: ©.002 m (9.901 m) E: -0.004 m (©.801 m) U: -8.006 m (9.084 m) CORS
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Office Processing

H N X

NGS survey progect tracking 10 : 8000

Prelessoary Horizoman froe Horizontal constrained '® Verticsl free Vertical constimnnd
Adjustment Nuoe (30 char max): Praton

— meluded Sousons - Avaitalie Scunons
Petuot-Fream | gnone]
MARK CONSTRAINT HEIGHT {m} LATITUDE (* %} LONGITUDE (" *7} REF. FRAME
i @ [NONE v .
P2 0 HOME v
tecr © onE v
w_43 v NAVD £8 (FGCS LEVELING IN NGSIDE) v | 1577,384 WAD_83(2011) (2010 0000} ¥ |
w3 @ NoME v

1 a3 @ [NONE v j y ’ .
CORs CONSTRAINT WEIGHT (m) LATITUDE [** 7 LONGITUOE (***) REF. FRAME
wecd @ [NONE v v v

otk @ [HONE
el @ [NONE
pt @ HOR.ONLY
pel @ NONE
st @ [HoNE
tmg2 @ [NONE
vt ® NONE

[5r39:84:83.15C88 Peiz8:33-39.3248° NAD ui:mh._*:-wxw.v | |

<lelllicfeqel il

Processing Preferences J o
Ouipst Rel Frame LET OFUS CHOOSE v |
Cutpet Geond Modet [LET OPUS CHOOSE v

Conataint Yimghes LOCSE & NORMAL T
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Office Processing

geodesy.noaa.gov

TOT I v i
"NIST FirstNet" Network Adjustment
H N X
NGS survey project rackang 10 : 0000
Protammary Margcatyl free Horipomtal comstramed Verticad free ® Vertical constramed
Acgaatnmt Mame {39 chee mas) Sosir
noences Solusons Aendatie Sohubone
Parors Fratamosaic s hios [neoe]
MARN CONSTRANT INEIGHT (m) LATITODE " 7) LONGITUDE " ") RET. FRAME

1 @ [cnt v

o @ [onE -

bt [pssE ~

w_&3 [VERONLY v WAVD B8 [FGES LEVELING i hESi08, v | [HAD 8381

43 | VER-ONLY v | HAVD 58 S LEVELING IN NGS:DE) v NAD BRI 2

2 8 [VER.ONLY w | NAVD 08 FOCE LEVELING ity 3508 v = [NAD 83(2311) (2040 00

CORS CONSTRANT WOGHT (m| LATITunE 1) LONGITUDE |** ) RET. TRAML

- ¥ ong ~

) » oRE v

= ® [onE v

] [RCRONLY v P35-E3-T8 TIE0L | JEI SRR L AT S [MAD_ENN1Y) 0% 0060 v

e [NCNE v

st ® [foNE v

g ® oue v

200 ® [jone v

Processng Preferences e

it Fomt Frame 3

Oupst Oeckd Moser  [LET OPUS CHOOSE v |

Conataml Weghly LOOSE @ NDRMAL  TIGHT

Wbarm Dnvat AN Geses Sevey | La medting by GRU tam M 36 000
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Office Processing

geodesy.noaa.gov

MARK ESTIMATED - VERTICAL-FREE ADJUSTMENT COORDINATE SHIFTS
amcd N: 0.000 m (0.002 m) E 9.000 m (0.003 m) H: -9.905 m (0
cobk N: 9.000 m (0.002 m) E 9.000 m (9.083 m) H: -9.905 m (@
cpl_ N: 9.000 m (0.003 m) E 9.000 m (9.004 m) H: 9.904 m (@
cp2_ N: 0.000 m (0.004 m) E 9.000 m (0.004 m) H: -0.904 m (0
ecdl N: 0.000 m (0.002 m) E 9.000 m (0.003 m) H: -9.905 m (0
po4l N: 9.000 m (0.002 m) E 9.000 m (9.083 m) H: -9.904 m (@
piel N: -9.901 m (0.002 m) E: 9.000 m (9.083 m) H: -9.905 m (@
stbt N: 0.000 m (0.0602 m) E: 9.000 m (0.803 m) H: -9.904 m (0
terr N 0.000 m (0.0602 m) E 9.000 m (0.803 m) H: -9.904 m (0
tmg2 N: 9.000 m (8.002 m) E 9.008 m (2.083 m) H: -9.905 m (@
w_ 43 N: 9.000 m (8.003 m) E 9.008 m (2.084 m) H: -9.004 m (@
x_43 N: 9.000 m (0.003 m) E 9.000 m (0.004 m) H: -9.905 m (@
z 43 N: 9.000 m (0.006 m) E ©.000 m (0.006 m) H: 9.902 m (@
zdvl N: 0.000 m (0.002 m) E 9.000 m (0.003 m) H: -0.905 m (8
MARK ESTIMATED - PUBLISHED VERTICAL COORDINATE SHIFTS
w_43: ORTHO HGT: -0.004 mg . )FGCS LEVELING IN NGSIDB
x_43: ORTHO HGT: ©.087 mé > )FGCS LEVELING IN NGSIDB
z_43: ORTHO HGT: -0.003 mdg . )FGCS LEVELING IN NGSIDB

.ee4
.84
.84
.ee4
.ee4
.eed
.eed
.8e4d
.ea3
.84
.8a3
.ea3
.ee4
.ee4

m)
m)
m)
m)
m)
m)
m)
m)
m)
m)
m)
m)
m)
m)
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geodesy.noaa.gov

Office Processing

& oot Adpatasts tzre Szt [ratdd] - Cooghe Larzrre

Export Adjustments from Project [nist22]

A DX DY DZ EA EB EC
1 |esid ortho_hgt utm_zonespc zone northing_utm northing_spc_easting_utm eas1
2 |terr (=ELHGT-UTM {ZoniSPC (0501 4431265.3350 382341.3260 480681.2390 93 [B Export Selected Adjusiments
3 |amc4 (= ELHGT-UTM {Zoni SPC (0502 4295036.1380 1354683.6320 541281.1950 327
4 |cobk (= ELHGT-UTM (ZomiSPC (0502 4376082.8480 1618281.5670 409958.9160 284  NGS survey project tracking ID:
5 |ecol (= ELHGT-UTM {ZoniSPC (0502 4390745.1840 1665118.7400 341477.2860 263 .
6 |poa1 Export Format ® csv GeoJSON OXF KML GPKG
(geomaetry only)
7 |piel (= ELHGT-UTM {ZoniSPC (3003 3799345.5280 1201236.3340 765159.3140 263
] Adjustment Name: final v
& |stbt (= ELHGT-UTM {ZoniSPC (0501 4486336.8550 1432543.5950 342001.7300 263
g |tmg2 (= ELHGT-UTM {Zoni SPC (0501 4442207.0520 1290298.4360 480144.2240 307 _ Avallable Network Solutions v Selected Network Solutions
10 |zdvl (= ELHGT-UTM (Zoni SPC (0501 4448553.5380 1311294.1950 489171.0260 31d "—‘:-\‘A'* final netwon.final {Tor submission)
nebh z 7
11 epl_ (=ELHGT-UTM (ZomiSPC (0501 4431296.5000 382372.6660 480710.2510 99 | ewwork-faal-horizont
12 |ep2_ (=ELHGT-UTM {ZoniSPC (0501 4431360.4200 382436.2320 480643.5590 93  |network-faalverticaldre
12 lw a3 netwack-final.verical.constrained
14 |x_43 =
15 |z_43
16
17

Last mudiied by OPUS team Mar

Webste Oaner Naliongl Geodetc Survey
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Thank You!




