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Agenda

• OPUS Programs
– OPUS – DB – Key to heights
– OPUS- Projects

• CORS/OPUS Team Efforts
• NAD83 (2011), MultiYear CORS Solution
• Geoid12
• New Data Sheets
• CBLs
• NGS Advisor Program



OPUS

• OPUS – S (2 hrs)
• OPUS – RS (15 minutes)
• OPUS – DB (Publish)
• OPUS – Projects (Network)



OPUS-DB Published Solutions



Sample OPUS DataSheet



OPUS-DB

http://www.ngs.noaa.gov/



OPUS DB Requirements

Field Procedures
• GPS data file ≥ 4 hour duration
• quality mark setting
• experienced observer 
• fixed height tripod recommended
• brace tripod legs with sandbags or chain
• verify antenna height and plumb



OPUS DB Requirements

High-Quality OPUS Solution
• ≥ 70% observations used
• ≥ 70% ambiguities fixed
• ≤ 3 cm RMS
• ≤ 4 cm peak-to-peaks, lat. & lon.
• ≤ 8 cm peak-to-peak, el. hgt.
• properly identify antenna type
• precise or rapid orbits (avail. next day)



OPUS DB Requirements

Mark Attributes
• photos of mark & equipment
• details (name, type, stability, etc.)
• description to aid mark recovery
• preview mark description form

& help file



OPUS-DB Requirements



Why OPUS-DB

• A new easier way to capture data and 
have it in an NGS database

• Help populate Ellipsoidal Heights on Bench 
Marks, help with Geoid models and future 
vertical datums



Work to be Done
(Ht Modernization)

Big Picture

• Assessment of Vertical Issues in CO
• Gap Analysis of Where we need better vertical 

measurements, whether orthometric or ellipsoidal
• Collect Data in those Key areas, using OPUS-DB, 

and determine what other means (leveling)
• In the meantime, collect what you can using OPUS-

DB
• Write a report capturing all of this



OPUS-Projects

Dave Newcomer’s Presentation
can be found at 

ftp://ftp.ngs.noaa.gov/dist/pamfrom/CDOT



OPUS Projects

Session

Manage

Create



OPUS-Projects

Any questions ???



CDOT CORS/OPUS Team

• To incorporate CORS and OPUS into 
the CDOT Survey Manual

• Present to the SAC on Feb 15, 2012
• Proposed Addendum
• Recommendations



CDOT CORS/OPUS Team
Proposed Addendum

Surveying and mapping work, upon which all planning, 
studies and engineering designs are based, shall use the 
established CDOT project datum. Unless otherwise 
determined and approved by CDOT Region Survey 
Coordinator, the horizontal datum shall be the most recent 
realization of the North American Datum of 1983 (NAD83) as 
defined by the National Geodetic Survey (NGS). The 
horizontal control may utilize accepted CDOT and NGS 
ground based monuments (such as  former HARN) and 
CORS (Continuous Operating Reference Stations). 



CDOT CORS/OPUS Team
Recommendations

1. OPUS tools are valuable and use of them should be 
further explored and encouraged where appropriate 
and incorporated into re-write of Chapter 3.

2. Encourage publishing of control using OPUS-DB 
especially on NGS vertical marks to prepare the 
vertical datums for the future. 

3. Additional CORS should be added in Colorado

4. Microstation control diagrams be edited to reflect the 
language in the proposed (approved) Addendum

5. Training to Support these Changes



OPUS-RS Coverage in Colorado



CORS in CO



CDOT Direction



Other State Use - CORS

Montana Observation times at a mark, to a certain extent, are a function of 
baseline length.  Table 8‐1 indicates suggested occupation times for 
dual frequency receivers for various baseline lengths
Baseline Distance Number of SVs Time (minutes)
Less than 20 km (12.4 miles) 4 20

5 15
6 or more 9

20 to 35km (12.4 to 21.7 miles) 4 40
5 30
6 or more 16

35 to 60 km (21.7 to 37.2 miles) 4 60
5 12
6 or more 30

Greater that 60 km ( 37.2 miles) 4 180
5 135
6 or more 95



Other State Use - OPUS
Ohio DOT * 3 sessions; at least 4 hours per session 
Michigan DOT 
**

2 static observations of no less than 2 hrs and no more than 4 hrs as a 
minimum

Dist. from farthest CORS (mi) Horizontal only

Under 25 2 hours
25 – 43 3 hours

44 and over 4 hours

North Dakota occupy each PRIMARY CONTROL point for a MINIMUM of 4 hrs
Montana Observations submitted to NGS for an OPUS solution should adhere to 

their recommended observation times
TEXAS Any stations that contain 2 or more hrs of raw GPS data can be processed 

at this (OPUS)Web site.
Georgia a minimum occupation time of 2 hrs during peak satellite cover
California OPUS solutions shall not be used for producing final coordinates or 

elevations 

*   Use the same 3 base stations when processing; manually select base
stations to be used in OPUS processing.

** Processing of vectors for the Primary Horizontal control must be done 
using OPUS.  



FHWA
FHWA
Federal Lands 
Highway 
Project 
Development 
and Design 
Manual

5.3.1.1 Horizontal Datum
All surveying and mapping work, planning, studies and 
engineering designs must be based upon a common well-
understood horizontal datum. Unless unique circumstances 
prescribe use of an alternate reference system, the 
horizontal datum standard for all mapping, planning, design, 
right-of-way and construction on FLH projects shall be the 
North American Datum of 1983 (NAD83) as defined by the 
National Geodetic Survey (NGS). Use of the most current 
realization of NAD83, from High Accuracy Reference Networks 
(HARN), Continuous Operating Reference Stations (CORS) or 
both is encouraged. Use of the NGS Online Positioning User 
Service (OPUS) is a convenient and efficient method of 
establishing the required horizontal control datum Project 
coordinates (northings and eastings) for mapping and design 
shall be expressed in terms of the State plane coordinate system 
zone in which the project exists. Definition of the State plane 
coordinate projections can be found in NGS publication NOS 
NGS-05.



CDOT Comparison Between HARN, CORS and 
OPUS 



CDOT Comparison Between 
HARN, CORS and OPUS 



TIME NETWORK LOCAL
NETWORK SPAN ACCURACY ACCURACY

NAD 27 1927-1986 10 meters (1 part in 100,000)

NAD83(86) 1986-1990 1 meter (1 part in 100,000)

NAD83(199x) 1990-1997 0.1 meter              B-order  (1 part in 1 million)
HARN A-order (1 part in 10 million)

NAD83(NSRS2007)   1996 - 0.01 meter 0.01 meter
(CORS)

NGS NSRS Improvements



“PASSIVE” NETWORK

National Spatial Reference System 
(NSRS), marks in the ground.

1.5 million marks in the
National Geodetic Survey database.

These marks provide:
• Horizontal position, or
• Horizontal position and ellipsoid height, or
• Orthometric Heights, or  
• Both Horizontal and Vertical values
• Tidal Information



“ACTIVE” Geodetic Network

This is the Geodetic Network
of 

Continuously Operating Reference Stations

known as CORS



Obtain Static 
Data Files for 
CORS Here

CORS “Data Products” Page



Provide Information about your Project



Enter your  custom requests



NAD83 (2011), MultiYear CORS Solution

New Reference Frame

NAD 83(2011)

Epoch 2010.00

IGS08

Epoch of Observation

Previous Reference Frame

NAD 83(CORS96)

Epoch 2002.00

ITRF00



A (very) brief history of NAD 83

• Original realization completed in 1986
– Consisted (almost) entirely of 

classical (optical) observations
• “High Precision Geodetic Network” 

(HPGN) and “High Accuracy Reference 
Network” (HARN) realizations
– Most done in 1990s, essentially 

state-by-state
– Based on GNSS but classical stations 

included in adjustments
• National Re-Adjustment of 2007

– NAD 83(CORS96) and (NSRS2007)
– Simultaneous nationwide adjustment 

(GNSS only)
• New realization: NAD 83(2011) 

epoch 2010.00



Multi-Year CORS Solution
• Longer data spans
• Absolute antenna calibrations

– satellite transmitting and ground receiving antennas
– most significant change

• New network design—added redundancy
– Delaunay triangulation over global sites and 

CORS backbone
– tie remaining CORS to backbone as stars

• IERS 2003 Conventions generally implemented
• Updated model for station displacements due to 

ocean tidal loading
• Updated models for troposphere propagation delays
• Use current frame; first attempt to obtain a full 

history of products in a fully consistent framework



Why a Multi-Year CORS Solution?
• Consistent coordinates and velocities from combined solution

– Previous a mix of station and velocity sources, few ties to global 
frame

– Previous vertical velocities of zero for most CORS
• Aligned with most recent realization of global frame (IGS08)

– IGS08 epoch 2005.0 (previous aligned at epoch 1997.0)
– NAD 83 epoch 2010.0 (previous epochs of 2002.0 and 2003.0)

• Major processing algorithm, modeling, metadata 
improvements
– Conformance with current international conventions (IERS)

• Absolute phase center antenna calibrations
– Both ground (receiving) and satellite (transmitting) antennas
– Previous (CORS96) used relative calibrations (significant change)

• Highly accurate and consistent CORS coordinates and
velocities determined using Best Available Methods
– Needed because CORS network is foundation of NSRS



Mean horizontal shift = 0.2 cm (±2 cm) at epoch 2002.0



Mean horizontal shift = 2.0 cm (±8 cm) from 2002.02010.0

1.1 cm

West CONUS
mean shift = 
1.1 cm 0.1 cm

East CONUS
mean shift = 
0.1 cm



Mean vertical shift = -0.8 cm (±2 cm) from 2002.02010.0
Mean vertical shift = +0.7 cm (±2 cm) at epoch 2002.0





Introducing…
NAD 83(2011) epoch 2010.00

• Multi-Year CORS Solution (MYCS)
– Reprocessed all CORS GPS data Jan 1994-Apr 

2011
– 2264 CORS & global stations
– NAD 83 computed by transformation from 

IGS08
• National Adjustment of 2011 (NA2011)

– New adjustment of GNSS passive control
– GNSS vectors tied (and constrained) to CORS 

NAD 83(2011) epoch 2010.00
– Approximately 80,000 stations and

more than 400,000 GNSS vectors
• Realization SAME for CORS

and passive marks
• This is NOT a new datum! (still NAD 83)



Why a New National Adjustment?

• Optimally align passive control with new CORS
• Add >1000 projects submitted since 2007 project

– Also observations for Hawaii, other Pacific islands
• Network and local accuracies on all stations

– Including future submitted projects
• More consistent results in tectonically active areas

– More current data, better tectonic modeling
• Better computations and analysis techniques

– E.g., improved outlier detection
– Incorporation of lessons learned from previous national 

adjustment



Transformation & Tectonic Complications

• NAD 83(2011) transformation tools?
– NAD 83(2011)  (NSRS2007/CORS96)  (HARN)
– Under study by NGS

• When is North America not North America?
– Not all stations on the North American tectonic plate
– Pacific plate:  Hawaii and American Samoa
– Mariana plate:  Guam and CNMI
– Caribbean plate:  Referenced to North American plate
– Can relate frames (and epoch dates) with HTDP



Tectonic Motions



Q: Will there be another national adjustment, 
i.e. a new realization of NAD 83, before the 
new geometric datum is released?

Why?
• Better agreement between CORS and passive control
• Better ellipsoid heights & positions on passive control
• Better transition to new datum(s)

NAD 83(2011) Epoch:2010.00

A: Yes; it’s currently underway at NGS HQ; EOY goal.

Q: Transformation Tool between NAD 83 realizations?

A: Good question – I’m not sure.  NGS is beginning an 
evaluation of possible solutions.



“Furthermore, NGS will provide simple transformation tools 
between historic and current datums and reference frames 
used by NGS, in four dimensions, wherever practical and 
possible.”

There is no NGS‐sanctioned transformation from NAD 
83(HARN) to NAD 83(NSRS2007).  Therefore, if your data are on 
a realization prior to NAD 83(NSRS2007) you will either have to 
get them on NSRS2007 (or 2011) or ignore the position shift 
and transform them to the new datum.  NGS’s OPUS may be 
the answer for you.

How to get to the New 
Geometric Datum

Shift from HARN to 
NSRS2007

Tucson  AZ

Shift from HARN to 
NSRS2007

Tucson  AZ



Future Milestones of the NSRS
1. Multi-Year CORS solution –

– Completed (for all intents and purposes)
2. National Adjustment (geometric) of passive 

control
– 2012

3. Hybrid Geoid Model using new ellipsoid heights
– 2012

4. National Adjustment (vertical) of GPS passive 
marks
– Under consideration
– This not adjusting the leveling network

5. Adoption of new datums
– Geometric, could happen any time
– Vertical, requires completion of GRAV-D



How to Plan for the Future
• Move to a contemporary realization of NAD 83

– No NAD 83(HARN) <-> NAD 83(NSRS2007) tool
• Obtain precise ellipsoid heights on NAVD 88 bench marks 

(OPUS, contact NGS Geodetic Advisor(s))
– Improves hybrid geoid models and provides “hard points” in 

new vertical datum
• Move off of NGVD 29 to NAVD 88

– Understand the accuracy of VERTCON in your area
• Move away from passive marks to GNSS

– Especially move off of classical passive control
• Require/provide complete metadata for all survey/mapping 

contracts
– How did they get the positions/heights?
– Survey Manual/Spatial Data Accuracy and Georeferencing

Standards



A Question for You:
What is good enough with respect to the NSRS, 
i.e. have we reached a level of precision and 

accuracy where further realizations 
(adjustments) are unnecessary?



Near-future plans & possibilities

• New hybrid geoid model (GEOID12)
– Use NAD 83(2011) epoch 2010.00 ellipsoid heights on 

NAVD 88 benchmarks
– Might also use OPUS-Database results on NAVD 88 BMs

• May perform national vertical adjustment
– Constrain vertically to NAVD 88 benchmarks

• Perform as simultaneous nationwide adjustment
– GNSS-derived orthometric heights

• NAD 83(2011) ellipsoid heights with GEOID12
• NOT a readjustment of NAVD 88 leveling



-1.18 ft  to  +1.28 ft



GPS-derived orthometric heights Warning #1
H ≈ h - N

NAVD 88 height ≈ NAD 83 ellipsoid height -
GEOID03 

NAVD 88 height ≈ NAD 83 ellipsoid height -
GEOID09 

Provide, to client(s), datum & realization, ellipsoid 
heights, geoid model used, methodology (e.g. OPUS or 

adjusted survey), along with orthometric heights.

GPS-derived orthometric heights Warning #1
H ≈ h - N

NAVD 88 height ≈ NAD 83 ellipsoid height -
GEOID03 

NAVD 88 height ≈ NAD 83 ellipsoid height -
GEOID09 

Provide, to client(s), datum & realization, ellipsoid 
heights, geoid model used, methodology (e.g. OPUS or 

adjusted survey), along with orthometric heights.

GPS-derived orthometric heights Warning #2
H ≈ h – N

The Hybrid GEOID model is defined with respect to a 
particular realization of NAD 83.

GEOID09 should only be used with NAD 83(NSRS 2007)
GEOID03 should only be used with NAD 83(1992 aka 

HARN)
NAD 83(HARN) – NAD 83(NSRS2007) in Arizona: 

Heights -> min = -20.1 cm, max = 11.5 cm, avg = -2.4 
cm

GPS-derived orthometric heights Warning #2
H ≈ h – N

The Hybrid GEOID model is defined with respect to a 
particular realization of NAD 83.

GEOID09 should only be used with NAD 83(NSRS 2007)
GEOID03 should only be used with NAD 83(1992 aka 

HARN)
NAD 83(HARN) – NAD 83(NSRS2007) in Arizona: 

Heights -> min = -20.1 cm, max = 11.5 cm, avg = -2.4 
cm

-0.49 ft  to  +0.72 ft



Announcing…
A New NGS Datasheet Format

• Update to new Datasheet version (8.00)
– Changed location, length, and text for many fields
– Added new fields, deleted fields, augmented existing fields
– Implemented by end of calendar year 2011
– Will add announcement and prototype to NGS web site soon

• Summary of content changes
– Added country (e.g., USA) where control station located
– Hyperlinked vertical datum designation to datum web page
– Ortho height epoch date, if applicable (e.g., subsidence areas)
– Note for geoid model used on Ht Mod stations if not current geoid
– Network and (median) local accuracies

• Horizontal and ellipsoid height accuracy at 95% confidence (per 
FGDC)

• Includes link to detailed accuracy info, list of all local accuracies
– Superseded Ht Mod ortho heights indicate geoid model used



Announcing…
A New NGS Datasheet Format

 

DATABASE = NGSIDB , PROGRAM = datasheet95, VERSION = 7.87.4 
1        National Geodetic Survey,   Retrieval Date = AUGUST 19, 2011 
 AC6803 *********************************************************************** 
 AC6803  HT_MOD      -  This is a Height Modernization Survey Station. 
 AC6803  PACS        -  This is a Primary Airport Control Station. 
 AC6803  DESIGNATION -  AZC A 
 AC6803  PID         -  AC6803 
 AC6803  STATE/COUNTY-  AZ/MOHAVE 
 AC6803  USGS QUAD   -  LOST SPRING MTN EAST (1988) 
 AC6803 
 AC6803                         *CURRENT SURVEY CONTROL 
 AC6803  ___________________________________________________________________ 
 AC6803* NAD 83(2007)-  36 57 59.55377(N)    113 00 32.22917(W)     ADJUSTED   
 AC6803* NAVD 88     -      1485.56   (meters)    4873.9    (feet)  GPS OBS    
 AC6803  ___________________________________________________________________ 
 AC6803  EPOCH DATE  -        2007.00 
 AC6803  X           -  -1,994,789.496 (meters)                     COMP 
 AC6803  Y           -  -4,697,388.731 (meters)                     COMP 
 AC6803  Z           -   3,815,306.819 (meters)                     COMP 
 AC6803  LAPLACE CORR-           3.37  (seconds)                    DEFLEC09 
 AC6803  ELLIP HEIGHT-        1462.787 (meters)          (02/10/07) ADJUSTED 
 AC6803  GEOID HEIGHT-         -22.80  (meters)                     GEOID09 
 AC6803 
 AC6803  ------- Accuracy Estimates (at 95% Confidence Level in cm) -------- 
 AC6803  Type    PID    Designation                      North   East  Ellip 
 AC6803  ------------------------------------------------------------------- 
 AC6803  NETWORK AC6803 AZC A                             0.74   0.61   1.37 
 AC6803  ------------------------------------------------------------------- 
 AC6803 
 AC6803.This mark is at Colorado City Municipal Airport (AZC) 
 AC6803 
 AC6803.The horizontal coordinates were established by GPS observations 
 AC6803.and adjusted by the National Geodetic Survey in February 2007. 
 AC6803 
 AC6803.The datum tag of NAD 83(2007) is equivalent to NAD 83(NSRS2007). 
AC6803 See National Readjustment for more information



Announcing…
A New NGS Datasheet Format

 

DATABASE = NGSIDB , PROGRAM = datasheet95, VERSION = 8.00 
1        National Geodetic Survey,   Retrieval Date = JANUARY  1, 2012 
 AC6803 *********************************************************************** 
 AC6803  HT_MOD      -  This is a Height Modernization Survey Station. 
 AC6803  PACS        -  This is a Primary Airport Control Station. 
 AC6803  DESIGNATION -  AZC A 
 AC6803  PID         -  AC6803 
 AC6803  STATE/COUNTY-  AZ/MOHAVE  
 AC6803  COUNTRY     -  USA 
 AC6803  USGS QUAD   -  LOST SPRING MTN EAST (1988) 
 AC6803 
 AC6803                         *CURRENT SURVEY CONTROL 
 AC6803  _______________________________________________________________________ 
 AC6803* NAD 83(2007) POSITION-  36 57 59.55377(N)  113 00 32.22917(W)  ADJUSTED 
 AC6803* NAD 83(2007) ELLIP HT-   1462.787 (meters)         (02/10/07)  ADJUSTED 
 AC6803* NAD 83(2007) EPOCH   -   2007.00 
 AC6803* NAVD 88 ORTHO HEIGHT -   1485.56  (meters)     4873.9  (feet)  GPS OBS 
 AC6803* NAVD 88 EPOCH        -   2006.81 (for example only, n/a for AC6803) 
 AC6803  _______________________________________________________________________ 
 AC6803  NOTE: NAVD 88 ortho height was determined from prior model GEOID03.  
 AC6803  GEOID03 HEIGHT  -         -22.75  (meters)                      
 AC6803  GEOID09 HEIGHT  -         -22.80  (meters)                      
 AC6803  NAD 83(2007) X  -  -1,994,789.496 (meters)                     COMP 
 AC6803  NAD 83(2007) Y  -  -4,697,388.731 (meters)                     COMP 
 AC6803  NAD 83(2007) Z  -   3,815,306.819 (meters)                     COMP 
 AC6803  LAPLACE CORR    -           3.37  (seconds)                    DEFLEC09 
 AC6803 
 AC6803  FGDC Geospatial Positioning Accuracy Standards (95% confidence, cm) 
 AC6803  Type                                            Horiz   Ellip  Dist(km) 
 AC6803  ----------------------------------------------------------------------- 
 AC6803  NETWORK ACCURACY                                 0.86    1.37 
 AC6803  MEDIAN LOCAL ACCURACY AND DIST (   11 points)    0.67    1.22    1.64 
 AC6803  ----------------------------------------------------------------------- 
 AC6803  NOTE: Individual local accuracy values and other accuracy information 
 AC6803  are available here. 
AC6803



Announcing…
A New NGS Datasheet Format

 
DATABASE =  ,PROGRAM = datasheet, VERSION = 8.00 
1        National Geodetic Survey,   Retrieval Date = January  1, 2012 
 AC6803 *********************************************************************** 
 AC6803  ACCURACIES  -  Complete network and local accuracy information. 
 AC6803  HT_MOD      -  This is a Height Modernization Survey Station. 
 AC6803  PACS        -  This is a Primary Airport Control Station. 
 AC6803  NAME        -  AZC A 
 AC6803  PID         -  AC6803 
 AC6803 
 AC6803  FGDC Geospatial Positioning Accuracy Standards (95% confidence, cm) 
 AC6803  Type/PID  Horiz   Ellip  Dist(km)   Std N   Std E   Std h   Correltn NE 
 AC6803  ----------------------------------------------------------------------- 
 AC6803  NETWORK    0.86    1.37              0.38    0.31    0.70   -0.29917912 
 AC6803  ----------------------------------------------------------------------- 
 AC6803  MEDIAN LOCAL ACCURACY AND DIST (   11 points) 
 AC6803  AE3181     0.36    0.69      0.07    0.17    0.11    0.35   -0.05276934 
 AC6803  AC6804     0.22    0.20      0.98    0.10    0.08    0.10   -0.02295189 
 AC6803  AE3183     0.57    0.90      1.27    0.26    0.19    0.46   -0.24478497 
 AC6803  AE3184     0.67    1.22      1.35    0.32    0.20    0.62   -0.05253846 
 AC6803  AE3182     0.66    0.90      1.60    0.30    0.21    0.46   -0.48667427 
 AC6803  AC6805     0.29    0.24      1.64    0.13    0.10    0.12   -0.07383703 
 AC6803  HO0112     1.21    2.29     42.91    0.53    0.45    1.17    0.07206508 
 AC6803  HO0076     0.94    1.71     45.99    0.42    0.34    0.87   -0.05592834 
 AC6803  AC6806     0.83    1.47    136.10    0.37    0.30    0.75   -0.14246214 
 AC6803  AC6816     0.82    1.51    139.26    0.33    0.34    0.77   -0.00353532 
 AC6803  FQ0454     0.86    1.35    230.42    0.38    0.31    0.69   -0.30702358 
 AC6803 
 AC6803  MEDIAN     0.67    1.22      1.64 
 AC6803  ---------------------------------------------------------------------- 
 AC6803  NOTE: Documentation for the accuracy information is available here. 
 AC6803 
 
 *** retrieval complete. 
 Elapsed Time = 00:00:00 



Announcing…
A New NGS Datasheet Format

 AC6803.part of the NAVD 88 network.
 AC6803 
 AC6803.The X, Y, and Z were computed from the position and the ellipsoidal ht. 
 AC6803 
 AC6803.The Laplace correction was computed from DEFLEC09 derived deflections. 
 AC6803 
 AC6803.The ellipsoidal height was determined by GPS observations 
 AC6803.and is referenced to NAD 83. 
 AC6803 
 AC6803.The geoid height was determined by GEOID09. 
 AC6803 
 AC6803;                    North         East     Units Scale Factor Converg. 
 AC6803;SPC AZ W     -   662,036.150   279,346.877   MT  0.99998696   +0 26 44.3 
 AC6803;SPC AZ W     - 2,172,034.61    916,492.38   iFT  0.99998696   +0 26 44.3 
 AC6803;UTM  12      - 4,093,046.689   321,162.779   MT  0.99999401   -1 12 30.2 
 AC6803 
 AC6803!             -  Elev Factor  x  Scale Factor =   Combined Factor 
 AC6803!SPC AZ W     -   0.99977049  x   0.99998696  =   0.99975746 
 AC6803!UTM  12      -   0.99977049  x   0.99999401  =   0.99976451 
 AC6803 
 AC6803|---------------------------------------------------------------------| 
 AC6803| PID    Reference Object                     Distance      Geod. Az  | 
 AC6803|                                                           dddmmss.s | 
 AC6803| AE3181 AZC CL END RWY 20                    68.963 METERS 15655     | 
 AC6803|---------------------------------------------------------------------| 
 AC6803 
 AC6803                          SUPERSEDED SURVEY CONTROL 
 AC6803 
 AC6803  ELLIP H (01/12/01) 1462.805  (m)                       GP(       ) 4 1 
 AC6803  NAD 83(1992)-  36 57 59.55345(N)    113 00 32.22767(W) AD(       ) B 
 AC6803  ELLIP H (03/14/97) 1462.873  (m)                       GP(       ) 3 1 
 AC6803  NAVD 88 (03/14/97) 1485.51   (m)         4873.7    (f) GPS OBS         
 AC6803 
 AC6803.Superseded values are not recommended for survey control. 
 AC6803.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
 AC6803.See file dsdata.txt to determine how the superseded data were derived. 



Announcing…
A New NGS Datasheet Format

 AC6803.The X, Y, and Z were computed from the position and the ellipsoidal ht.
 AC6803 
 AC6803.The Laplace correction was computed from DEFLEC09 derived deflections. 
 AC6803 
 AC6803.The ellipsoidal height was determined by GPS observations 
 AC6803.and is referenced to NAD 83. 
 AC6803 
 AC6803.The geoid height was determined by GEOID09.  (remove line) 
 AC6803 
 AC6803.The following values were computed from NAD 83(2007). 
 AC6803 
 AC6803;                    North         East     Units Scale Factor Converg. 
 AC6803;SPC AZ W     -   662,036.150   279,346.877   MT  0.99998696   +0 26 44.3 
 AC6803;SPC AZ W     - 2,172,034.61    916,492.38   iFT  0.99998696   +0 26 44.3 
 AC6803;UTM  12      - 4,093,046.689   321,162.779   MT  0.99999401   -1 12 30.2 
 AC6803 
 AC6803!             -  Elev Factor  x  Scale Factor =   Combined Factor 
 AC6803!SPC AZ W     -   0.99977049  x   0.99998696  =   0.99975746 
 AC6803!UTM  12      -   0.99977049  x   0.99999401  =   0.99976451 
 AC6803 
 AC6803|---------------------------------------------------------------------| 
 AC6803| PID    Reference Object                     Distance      Geod. Az  | 
 AC6803|                                                           dddmmss.s | 
 AC6803| AE3181 AZC CL END RWY 20                    68.963 METERS 15655     | 
 AC6803|---------------------------------------------------------------------| 
 AC6803 
 AC6803                          SUPERSEDED SURVEY CONTROL 
 AC6803 
 AC6803  ELLIP H (01/12/01) 1462.805  (m)                       GP(       ) 4 1 
 AC6803  NAD 83(1992)-  36 57 59.55345(N)    113 00 32.22767(W) AD(       ) B 
 AC6803  ELLIP H (03/14/97) 1462.873  (m)                       GP(       ) 3 1 
 AC6803  NAVD 88 (03/14/97) 1485.51   (m)  GEOID96 model used   GP(epoch if appl) 
 AC6803 
 AC6803.Superseded values are not recommended for survey control. 
 AC6803.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
 AC6803.See file dsdata.txt to determine how the superseded data were derived. 



CBLs



Advisor Status In Your State



More information…
geodesy.noaa.gov



The NGS Data Sheet 
See file dsdata.txt for more information about the datasheet. 

DATABASE = NGSIDB , PROGRAM = datasheet95, VERSION = 7.87.4 
1        National Geodetic Survey,   Retrieval Date = AUGUST 19, 2011 
 AC6803 *********************************************************************** 
 AC6803  HT_MOD      -  This is a Height Modernization Survey Station. 
 AC6803  PACS        -  This is a Primary Airport Control Station. 
 AC6803  DESIGNATION -  AZC A 
 AC6803  PID         -  AC6803 
 AC6803  STATE/COUNTY-  AZ/MOHAVE 
 AC6803  USGS QUAD   -  LOST SPRING MTN EAST (1988) 
 AC6803 
 AC6803                         *CURRENT SURVEY CONTROL 
 AC6803  ___________________________________________________________________ 
 AC6803* NAD 83(2007)-  36 57 59.55377(N)    113 00 32.22917(W)     ADJUSTED   
 AC6803* NAVD 88     -      1485.56   (meters)    4873.9    (feet)  GPS OBS    
 AC6803  ___________________________________________________________________ 
 AC6803  EPOCH DATE  -        2007.00 
 AC6803  X           -  -1,994,789.496 (meters)                     COMP 
 AC6803  Y           -  -4,697,388.731 (meters)                     COMP 
 AC6803  Z           -   3,815,306.819 (meters)                     COMP 
 AC6803  LAPLACE CORR-           3.37  (seconds)                    DEFLEC09 
 AC6803  ELLIP HEIGHT-        1462.787 (meters)          (02/10/07) ADJUSTED 
 AC6803  GEOID HEIGHT-         -22.80  (meters)                     GEOID09 
 AC6803 
 AC6803  ------- Accuracy Estimates (at 95% Confidence Level in cm) -------- 
 AC6803  Type    PID    Designation                      North   East  Ellip 
 AC6803  ------------------------------------------------------------------- 
 AC6803  NETWORK AC6803 AZC A                             0.74   0.61   1.37 
 AC6803  ------------------------------------------------------------------- 
 AC6803 
 AC6803.This mark is at Colorado City Municipal Airport (AZC) 
 AC6803 
 AC6803.The horizontal coordinates were established by GPS observations 
 AC6803.and adjusted by the National Geodetic Survey in February 2007. 
 AC6803 
 AC6803.The datum tag of NAD 83(2007) is equivalent to NAD 83(NSRS2007). 
 AC6803.See National Readjustment for more information. 
 AC6803.The horizontal coordinates are valid at the epoch date displayed above. 
 AC6803.The epoch date for horizontal control is a decimal equivalence 
 AC6803.of Year/Month/Day. 
 AC6803 
 AC6803.The orthometric height was determined by GPS observations and a 
 AC6803.high-resolution geoid model. 
 AC6803 
 AC6803.GPS derived orthometric heights for airport stations designated as 
 AC6803.PACS or SACS are published to 2 decimal places.  This maintains 
 AC6803.centimeter relative accuracy between the PACS and SACS.  It does 
 AC6803.not indicate centimeter accuracy relative to other marks which are 
 AC6803.part of the NAVD 88 network. 
 AC6803 
 AC6803.The X, Y, and Z were computed from the position and the ellipsoidal ht. 
 AC6803 
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The NGS Data Sheet 
See file dsdata.txt for more information about the datasheet. 

DATABASE = NGSIDB , PROGRAM = datasheet95, VERSION = 8.00 
1        National Geodetic Survey,   Retrieval Date = JANUARY  1, 2012 
 AC6803 *********************************************************************** 
 AC6803  HT_MOD      -  This is a Height Modernization Survey Station. 
 AC6803  PACS        -  This is a Primary Airport Control Station. 
 AC6803  DESIGNATION -  AZC A 
 AC6803  PID         -  AC6803 
 AC6803  STATE/COUNTY-  AZ/MOHAVE  
 AC6803  COUNTRY     -  USA 
 AC6803  USGS QUAD   -  LOST SPRING MTN EAST (1988) 
 AC6803 
 AC6803                         *CURRENT SURVEY CONTROL 
 AC6803  _______________________________________________________________________ 
 AC6803* NAD 83(2007) POSITION-  36 57 59.55377(N)  113 00 32.22917(W)  ADJUSTED 
 AC6803* NAD 83(2007) ELLIP HT-   1462.787 (meters)         (02/10/07)  ADJUSTED 
 AC6803* NAD 83(2007) EPOCH   -   2007.00 
 AC6803* NAVD 88 ORTHO HEIGHT -   1485.56  (meters)     4873.9  (feet)  GPS OBS 
 AC6803* NAVD 88 EPOCH        -   2006.81 (for example only, n/a for AC6803) 
 AC6803  _______________________________________________________________________ 
 AC6803  NOTE: NAVD 88 ortho height was determined from prior model GEOID03.  
 AC6803  GEOID03 HEIGHT  -         -22.75  (meters)                      
 AC6803  GEOID09 HEIGHT  -         -22.80  (meters)                      
 AC6803  NAD 83(2007) X  -  -1,994,789.496 (meters)                     COMP 
 AC6803  NAD 83(2007) Y  -  -4,697,388.731 (meters)                     COMP 
 AC6803  NAD 83(2007) Z  -   3,815,306.819 (meters)                     COMP 
 AC6803  LAPLACE CORR    -           3.37  (seconds)                    DEFLEC09 
 AC6803 
 AC6803  FGDC Geospatial Positioning Accuracy Standards (95% confidence, cm) 
 AC6803  Type                                            Horiz   Ellip  Dist(km) 
 AC6803  ----------------------------------------------------------------------- 
 AC6803  NETWORK ACCURACY                                 0.86    1.37 
 AC6803  MEDIAN LOCAL ACCURACY AND DIST (   11 points)    0.67    1.22    1.64 
 AC6803  ----------------------------------------------------------------------- 
 AC6803  NOTE: Individual local accuracy values and other accuracy information 
 AC6803  are available here. 
 AC6803 
 AC6803.This mark is at Colorado City Municipal Airport (AZC) 
 AC6803 
 AC6803.The horizontal coordinates were established by GPS observations 
 AC6803.and adjusted by the National Geodetic Survey in February 2007. 
 AC6803 
 AC6803.The datum tag of NAD 83(2007) is equivalent to NAD 83(NSRS2007). 
 AC6803.See National Readjustment for more information. 
 AC6803.The horizontal coordinates are valid at the epoch date displayed above. 
 AC6803.The epoch date for horizontal control is a decimal equivalence 
 AC6803.of Year/Month/Day. 
 AC6803 
 AC6803.The orthometric height was determined by GPS observations and a 
 AC6803.high-resolution geoid model. 
 AC6803 
 AC6803.GPS derived orthometric heights for airport stations designated as 


