April 1, 2000

MEMORANDUM FOR: D stribution

FROM D.S. Snellgrove, N NGS23

SUBJECT: Changes to the Bl ue Book (Novenber 1998 Version)

Proposed page changes to the 1998 version of the Input Formats and
Specifications of the National Geodetic Survey Data Base (Bl ue Book), Vol une
I. Horizontal Control Data and associ ated annexes are attached.

Al so attached with this meno is an index of the changes to each section of the
Bl ue Book, referencing the proposed updates and additions to each affected
page of the current version (Novenber 1998).

Pl ease use your own copy of the Blue Book as a reference for updating the
additions and corrections. The current versions of the Blue Book are
avai l abl e on the NGS Wb Site at www. ngs. noaa. gov.

The WDDPROC software package (D-FILE Format)witten by Janet Mencher is now
avail able fromthe NGS Wb Site. The new D-FILE (description file) format and
the nine chapters of the Description Processi ng Handbook replace the unified
format and Chapter 3 text of the published Bl ue Book, revised in Novenber
1998. Although this change is effective imediately, NGS will continue to
accept description files previously coded in the old unified format. The
package of prograns above were witten to create, nodify, and work on the new
D- FI LE format.

Any future additions, corrections, and/or updates to the Blue Book will only
be available fromthe NGS Wb Site. From ww. ngs. noaa. gov, under Project and
Di vi si on pages, click on FGCS/ A AC;, click on Publications and Presentations;
click on I nput Formats and Specifications of the National Geodetic Survey.



Bl ue Book I ndex of Changes

Li sted bel ow are proposed changes to the current version of the Blue Book

Page

Page

Page

Page

(Novenber 1998):
Pref ace
Page iii ANNEX M (NGS GPS ANTENNA CODES) was added to supersede ANNEX J
See pages M1 through M 3.
Page vi A new GPS ANTENNA RECORD (*72*) was added to supersede the
exi sting GPS ANTENNA RECORD (*71*). See page 2-76b. d der Blue
Book decks with *71* records will continue to be accepted by NGS
Page viii Repl ace Annex J with Annex Mand J-1 with M1
Chapter 2
Page 2-2 ... Replace *71* with *72*
Page 2-5 ... Replace *71* with *72*
Page 2-28 .. Replace *71* with *72*
Page 2-76b . Add entire page. [GPS ANTENNA RECORD (*72*)]
Page 2-82 .. Add Deflection Mddel Code A for DEFLEC99
Page 2-84 .. Change code Gto read “OHT ESTABLI SHED FROM GPS- OBSERVED HEI GHTS
W TH DECI METER ACCURACY” .
Page 2-85 .. Add Codes T and U added to TABLE OF GEQ D HElI GHT ( GHT) CODES
Page 3-10 .. In Marker Inscription paragraph change “UNK’ to “NONE".
Annex M
[ Add conpl ete annex; pages M1, 2, 3].

Annex N

N-1...Add optional (I) Record to ANNEX N, GLOBAL PGCSI TI ONI NG SYSTEM TRANSFER

N2 ..

N5 ..
N6 ..

FORMAT (G FILE). If used, this recordw Il followthe SESSI ON HEADER
RECORD (B). See pages N-1 and N-5.

Add note regarding the action to take if the nunber of vectors,
recorded in columms 26 through 27 of the Session Header Record,
exceeds ninety-nine (99). See page N 2.

Add Session Mddel (1) Record.

Add Reference System Code 19

End of additions and changes.



PREFACE

"Input Formats and Specifications of the National CGeodetic Survey (NGS) Data
Base," commonly called the "Blue Book," is a user's guide for preparing and
submitting geodetic data for incorporation into NGS data base. Survey data
that are entered into NGS' data base becone part of the National Spati al

Ref erence System (NSRS), formerly the National CGeodetic Reference System The
gui de conprises three volunmes. Volunme | covers classical horizontal geodetic
and @ obal Positioning System (GPS) data, volune Il covers vertical geodetic
data, and volune Il covers gravity data. Beginning with this edition, the
three fornerly separate volunes are distributed as a set, since a great dea
of information is common to each volune. Because sone of the chapters and
annexes are identical in all three volunmes, the original nunbering design has
been retai ned.

The formats and specifications are consistent with the ains of the Executive
Ofice of the President, Ofice of Managenent and Budget's (OvB) Crcul ar
A-16, as revised in 1990. A najor goal of the circular, whichis titled
"Coordi nati on of Surveying, Mapping, and Related Spatial Data Activities," is
to devel op a national spatial data infrastructure with the invol venent of
Federal, state, and |ocal governnents, and the private sector. This
multilevel national information resource, united by standards and criteria
established by the Federal Geodetic Control Subcomittee (FGCS) of the Federa
Ceographic Data Conmittee (FGDC), will enable the sharing and efficient
transfer of geospatial data between producers and users.

Survey data that are submitted to NGS for incorporation into NSRS should be
properly formatted and supply m ni mum accuraci es of:

First-order horizontal accuracy standards for GPS and conventi ona
hori zontal surveys

Second-order, class Il vertical accuracy standards for conventiona
| evel i ng;

Third-order gravity standards for gravity surveys.

Effective Septenber 1, 1995, survey project data nust neet the above m ni num
accuracy standards to be accepted for inclusion into the NGS data base.
Surveys that are of |ower order than given above will be accepted only in
exceptional cases approved by the Director, NGS

In addition, these data standards and accuracies nmust be verified and the
survey data contributed for inclusion into the NGS data base nust be processed
and adjusted by the provider, using currently avail able NGS software, before
submitting the survey project to NGS

At this time, NGS provides review, archiving, and distribution functions free
of charge for survey data submitted in the proper format. These surveys nust
contain connections to NSRS in accordance with FGCS Standards and
Specifications and they nust contribute to the public good.



The production of the Blue Book entail ed significant contributions froma
nunber of NGS enpl oyees. Notable anong these are D. Sherrill Snellgrove for
his revision of Volume |, originally prepared by then-Conmander Ludvik
Pfeifer, NOAA (Ret.); Nancy L. Mrrison and Cormander Pfeifer, for their
contributions to preparing Volunme I1; and then-Lieutenant Warren T. Dewhurst,
NOAA, for his preparation of Volune I11.

This publication and nost of the docunents referenced herein nay be obtained
from

NOAA, National Ceodetic Survey, N NGS12

1315 East-West Hi ghway, Station 9202

Silver Spring, MD 20910-3282

Tel ephone: (301) 713-3242; Fax: (301) 713-4172

Monday through Friday, 7:00 a.m - 4:30 p.m Eastern Tine.
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TABLE 2-1

HORI ZONTAL OBSERVATI ON DATA SET RECORDS

*aa* Data Set ldentification Record [FIRST RECORD

*10* Project Title Record

*11* Project Title Continuation Record

*12* Project Information Record

*13* Geodetic Datum and Ellipsoid Record

*20* Hori zontal Direction Set Record

*21* Hori zontal Direction Coment Record (Optional)

*22* Hori zontal Direction Record

* 25* GPS Cccupation Header Record

*26* GPS Cccupation Conment Record (optional)

*27* GPS Cccupation Measurenent Record

*28* GPS d ock Synchroni zati on Record

*29* GPS d ock Synchronization Comrent Record (optional)
*30* Hori zontal Angle Set Record

*31* Hori zontal Angle Conment Record (Optional)

*32* Hori zontal Angle Record

*40* Vertical Angle Set Record

*41* Vertical Angle Comment Record (Optional)

*42% Vertical Angle Record

* 45* (hserved Difference of Elevation Record

*46* observed Difference of Elevation Comment Record (optional)
*47* Qoserved Difference of Elevation Continuation Record
*50* Taped Di stance Record

*51* Unr educed Di st ance Record

*52* Reduced Di stance Record

*53* Unr educed Long Line Record

*54* Reduced Long Li ne Record

*55* D stance Conment Record (Optional)

*60* Lapl ace / Astronomnmi c Azi nuth Record

*61* Geodetic Azinuth Record

*70* I nstrument Record

*71* GPS Antenna Record [ Superseded by *72* Record]

*72* GPS Antenna Record

*80* Control Point Record

*81* Control Point Record (UTM SPC)

*82* Ref erence or Azimuth Mark Record

*83* Bench Mark Record [discontinued - Use *86* record instead]
*84* CGeoi d Height Record (Optional) [discontinued-Use *86*%]
*85* Defl ection Record (Optional)

*86* Othonetric Height, Geoid Height, Ellipsoid Height Record

* aa*

Data Set Termi nation Record [LAST RECORD|

Not e:

The synbol "aa" denotes the two-character job code assigned
by the subnitting organization - see Chapter 1.
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Azi muth Data (*60*-Series) Records:

*60* for each observed astronomni c/Laplace azinmuth in the project
*61* for each geodetic azimuth used in the project

Survey Equi pnrent Data (*70*-Series) Records:

*70* for each item of survey equi pnment used in the project
*71* for each GPS antenna used in the project
*72* [ Supersedes *71* Record]

Survey Point Data (*80*-Series) Records:

*80* or *81* for first control point

*82* for each peripheral RMor AZ MK at first control point
*85*,*86*, as applicable, for first control point

*80* or *81* (possibly *82*) for second control point

*82* for each peripheral RMor AZ MK at second control point
*85* *86*, as applicable, for second control point

;éb; or *81* (possibly *82*) for last control point

*82* for each peripheral RMor AZ MK at |ast control point
*85* *86*, as applicable, for last control point

PROJECT DATA RECORDS

*10* - Project Title Record
*11* - Project Title Continuation Record
*12* - Project Information Record

*13* - CGeodetic Datumand Ellipsoid Record

The project data records, identified by *10*-series data codes, are listed
above. The *10* record which contains the title of the project is always
required; a *11* record is required only if the project title exceeds the
70-character field allowed on the *10* record. Do not divide words between
the *10* and *11* records. The *12* record, which contains the date and
general location of the survey, the survey nmethod enpl oyed and the order
classification of the survey, is always required. The *13* record defines the
geodetic datumw th respect to which geodetic positions, deflections of
vertical, geoid heights, and/or ellipsoidal distances given in this project
are specified. This record is required only if the geodetic datumis other
than the North Anerican Datum of 1983 (NAD 83). The entries on these records
(see FORVAT DI AGRAMS) are sel f-explanatory; however, the following data itens
will be explained in greater detail:

Project Title: The elenents of a good horizontal control survey project
title should include (1) the order of accuracy of the survey, (2) the type of
the survey, and (3) the geographic locality of the survey. Since the first
two elenments are coded el sewhere (*12* record), only the geographic locality
of the survey needs to be spelled out in the title. The use of geographic
locality alone for the title of a horizontal control survey project has
traditionally been the practice of NGS and its predecessors.
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Job Specific GPS Antenna Nunber: In a manner anal ogous to the assignnment of
job specific instrument nunbers, the job specific GPS antenna nunbers are to
be uni que throughout a job, i.e., each GPS antenna which appears in nore than
one project in the job nust be consistently identified by the same nunber,
while different antennas nust be identified by different nunbers throughout
the HZTL OBS data set. A *72* record nust be prepared for each antenna which
has been assigned an antenna nunber - see SURVEY EQUI PMENT DATA RECORDS

Hei ght of Instrunent and Height of Target: Horizontal control survey
nmeasurenents are sel domobserved literally mark-to-mark between the survey
points involved. Normally, they are nmeasured from a surveying instrunment
mounted on a tripod, wooden stand, or survey tower erected over the standpoint
to a "target" (e.g., a survey light, retro-reflector, or renote instrunent)
mounted on a simlar structure over the forepoint.

The height of instrunment (H. 1.) is the vertical distance fromthe top of the
occupi ed survey mark (standpoint) to the optical center of the surveying
instrunment, positive if the instrunent is above the nark, and negative if it
is belowthe mark. This distance is also known as the "height of tel escope.”
Simlarly, the height of target (H T.) is the vertical distance fromthe top
of the survey mark (forepoint) to the point above or below the mark which is
used as the target for angular observations, or to the optical center of the
retro-reflector (or of the antenna systemof the renote instrument) in the
case of electronic distance nmeasurenents. This distance is also known as the
"hei ght of object."

Together with the elevation (and geoid height) of the respective survey
points, the height of instrunent and the height of target are desired data
itens in sone horizontal control survey observations and required in others.
For horizontal directions and horizontal angles, the height of instrunment and
the height of target are desired for the conputation of skew normal and
deflection corrections. For vertical angles and di stances, the hei ght of
instrument and the height of target are required for the reduction of

i nstrunment-to-target neasurenents to mark-to-mark val ues

When the surveying instrunment cannot be installed directly over the desired
survey point and eccentric observations which are to be reduced to center are
subnmtted, the height of instrunent entered on the observation record nust be
the vertical distance between the top of the survey point nmark to which the
eccentric observations are to be reduced and the horizontal plane passing
through the optical center of the horizontally-offset surveying instrunent.
The

sane considerations apply to an eccentric target, retro-reflector, or renote
i nstrunent .

Hei ght of GPS Antenna: The desired antenna height is the vertical distance
fromthe top of the occupied survey point mark to the L1 phase center of the
antenna used with the GPS receiver. See diagramon page 2-52a.

Visibility Code: Information concerning intervisibility between

nmonunent ed control points is of great value to the local surveyor, who is not
normal |y prepared to build survey towers over the control points to be
occupi ed or sighted upon. To allow for recording this information, a
provision was made for a one-letter visibility code on the observation records
whi ch pertains to |ine-of-sight observations. This code indicates whether or
not the forepoint (i.e., a target which mght be easily constructed over the
forepoint) can be seen fromground | evel (height of eye) at the standpoint.
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SURVEY EQUI PMENT DATA RECORDS

*70* - Instrument Record
*71* - GPS Antenna Record
*72* - @PS Antenna Record [ Supersedes the *71* Record above]

The purpose of the *70* record is to provide descriptive information per-
taining to an itemof survey equi pnent which has been identified by a Job-
Specific Instrument Nunber (see under OBSERVATI ON DATA RECORDS). Subnit a
*70* record for each item of survey equi pment used in the project. |Individua
*70* records shoul d appear in order of increasing Job-Specific Instrunent
Numbers (JSIN). More than one *70* record is required for any instrunment used
for nore than one type of nmeasurenent. In other words, a theodolite used to
neasure both horizontal and vertical angles would require two *70* records:
one to record the resolution of the horizontal neasurenents and the other to
record the resolution of the vertical nmeasurenents. The resolution and units
synbol (see below) of these two records would be different but, the JSIN and
the NGS Survey Equi prent Code woul d be identical

If a "total station" type instrunent is used in a survey, three *70* records
may be required (horizontal directions, vertical angles and di stance
observations) for one JSIN. If this equipnent is self-contained, the JSIN and
the NGS Survey Equi pnment Code will be identical in each of the three records
as stated above. Refer to the Total Station category (800-860) in ANNEX F.

But, if nodular type equi pnent (optional EDMinstrunents can be nounted on the
sane "total station" base unit) is used, the NGS Survey Equi prent Code in the
*70* record, which reflects the resolution of the distance nmeasurenments, nust
be that of the specific EDMinstrument used for the observations. (Refer to
Di st ance- Measuri ng Equi pnent categories (500-799) in ANNEX F). The equi pnent
code for the other two *70* records would be listed in the Total Station
category (861-899) in ANNEX F.

Most of the entries on the *70* record (see FORMAT DI AGRAMS) are sel f-
expl anatory; however, the following data itens will be explained in greater
detail:

NGS Survey Equi pnent Code: A three-digit nunerical identification code is
assigned to the different categories of survey equi pnment, and w thin each
category to specific instrunents or other itens of survey equi pment commonly
used in the United States - see ANNEX F.

Resolution of the Instrunment and Units: The size of the small est
directly-readabl e |inear or angular neasurenent unit characteristic of the
respective itemof survey equipnent, followed by a two-letter synbol for
the units in which it is expressed:

Ml - neters HS - horizontal seconds of arc
MM- millineters HM - horizontal m nutes of arc
FT - feet VS - vertical seconds of arc
M- - mllifeet VM - vertical mnutes of arc

The character fields reserved for Resolution of the Instrunent and for

Units on the *70* record may be left blank if the resolution of the surveying
instrunment in question cannot be expressed in these units (e.g., if the
measurenent is obtained in ternms of arbitrary "dial" units which do not

bear a fixed relationship to the neasured quantity). Leave these fields blank
if GPS equi pnent is used.
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The purpose of the *71*/*72* record is to provide descriptive information
pertaining to the GPS antenna which has been identified by a Job-Specific
Ant enna Nunber (see under OBSERVATI ON DATA RECORDS). Subnmit a *71*/*72*
record for each antenna used in the project. Individual *71*/*72* records
shoul d appear in order of increasing Job-Specific Antenna Nunbers (JSAN).

Most of the entries on the *71* record (see FORMAT DI AGRAMS) are sel f-
expl anatory: however, the following data itens will be explained in greater
detail:

NGS Ant enna Code: An al pha-nuneric identification code of up to 16 characters
is assigned to each different type of GPS antenna conmonly used with GPS
receivers in the United States. See ANNEX J.

Ant enna Phase Pattern File: This file contains phase patterns and offsets for
several different types of antennas. As this file is updated, the patterns
and/ or offsets may be changed, so it is inportant to record which antenna file
was used for the GPS processing. To date (March 1998), NGS has had two files
avail abl e for use. These files were called ant_info.001 and ant _i nfo. 002.
These “Antenna Phase Pattern” files will be nodified as new antennas are added
or as inproved patterns are devel oped. For each antenna in the ant_info.002
file, there are patterns for L1 and L2, and the North, East, Up offsets for
the L1 and L2 phase centers.

Source Organi zation: Use the six character synbol of the organi zation that
mai ntai ns the antenna phase pattern files that were used to process the data.
This field is required if the antenna phase patterns used are different from
t hose provi ded by NGS

NOTE: The *71* record has been superseded by the *72* record and ANNEX J
has been superseded by ANNEX M
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The el evation of a survey point is determ ned nost accurately by differenti al

I eveling. Oher |less accurate nethods of determining the elevation of a survey
point are (1) GPS observations, (2) trigononetric |leveling using reciprocal vertica
angles, (3) trigononetric |leveling using non-reciprocal (i.e., one-sided) vertical
angl es, and (4) photogranmetric nmethods. In addition, an estinmate of el evation
based on the exponential decrease of atnospheric pressure with altitude can be ob-
tained by a baronetric |leveling schene (e.g., with the aid of an altineter). As a
| ast resort, if elevation fromanother source is not at hand, the approxi nate

el evation can be obtained by interpol ation between adjacent el evation contour |ines
on a map. |In situations where ellipsoidal heights are known, the orthonetric height
can be conputed by subtracting sone estimate of the geoid height fromthe

el lipsoidal height. Othonetric heights derived in this manner are coded using the
"G' code. The geoid height value used in the conputation nust be submtted on a
*86* record

In every case, the source and general accuracy of the elevation value given on a
*80*, *81*, or the preferred new *86* record nust be indicated by a one-letter
Othonetric Height (OHT) Code (See table on page 2-84 for explanations). The
possi bl e el evation codes are as foll ows:

- The control point is a bench mark (BM in the NGSIDB

- BM determ ned usi ng FGCS/ NGS procedures but not in the NGSI DB

- The control point is a 'posted bench mark

det erm ned by datumtransformation.

det erm ned usi ng FGCS procedures but tied to only one (1) BM
est abl i shed using NGS | evel i ng RESET procedures.

established using fly-Ileveling.

determ ned by | eveling between control points which are not BMs.
determ ned by reciprocal vertical angles.

det erm ned by non-reciprocal vertical angles.

determ ned by a photogranmetric nethod.

scal ed from a topographi c nmap.

derived from GPS-observed heights with deci neter accuracy.
derived from GPS-observed heights tied to neter accuracy control
derived from GPS-observed heights, according to the 2cni5cmellipsoid
ei ght standards, and a high resol ution national geoid nodel.

222992299227

>

Station Order and Type: A two-character field is reserved on the *80* and
*81* records for the order-and-type code. The purpose of this code is to
characterize the specific order of accuracy of the horizontal control point and to
i ndi cate whether the horizontal control point in question is nonunented (or
ot herwi se permanently nmarked), unnonunmented but recoverable (e.g., a |andmark), or
unnonunent ed and non-recoverable (e.g., an auxiliary point). In addition, the
purpose of this code is to characterize the type of the survey schene of which the
hori zontal control point is a part and/or by nmeans of which it is positioned (i.e.
triangulation, trilateration, traverse, intersection, or resection). It also
i ndi cates whet her the horizontal control point in question is considered to be a
mai n-schenme station or a supplenental station in the respective survey schene.

In every case, care nmust be taken to assign an order-and-type code which reflects
how t he horizontal control point was used in the project. For exanple, if a
hori zontal control point previously established as a first-order triangulation
station is occupied in the course of a second-order traverse project, then it nust
be assigned an order-and-type code which classifies it as
a second-order traverse station rather than as a first-order triangulation station.
For control points which cannot be positioned within the project
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GPS OCCUPATI ON HEADER RECORD (*25*)

This record is used to define session information and the raw data file nane at a
station. There nmust be an occupation header record for each receiver in each session
Use the Comment Record (*26*) inmmediately following the *25* record for any conments.

To anticipate the accuracy of an observation, the type of survey equi pment used nust be
known. To identify the instrunent enployed on each particul ar observation record in a
conci se manner, assign a unique three-digit nunber (Job-Specific Instrument Number) in
the range 001 to 999 to each item of survey equi pnment used in the job. Each unique
number will cross reference a NGS survey equi pnent code in the *70* record. See
Chapter 2, page 2-10, Job-Specific Instrunent Nunber and page 2-28, Survey Equi pnent
Data Records. This record is required.

*25* FORVAT

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFI ED. MJST BE AN | NCREMENT OF 10 FROM
PREVI QUS RECCRD
07-10 DATA CCDE. MJUST BE *25*.
11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUMENT STATION. FOR ADDI TI ONAL
| NFORVATI ON  SEE CHAPTER 1, PAGES 1-2 THRU 1-6, JOB CODE AND SURVEY
PO NT NUMBERI NG CHAPTER 2, PACES 2-8 THRU 2-9, OBSERVATI ON DATA
RECORDS; PACES 2-12 THRU 2-14, ASS|I GNMENT OF STATI ON SERI AL NUMBERS
AND PAGE 2-14, TREATMENT OF ECCENTRI C OBSERVATI ONS
CC 15-24 DATA MEDI A | DENTI FI ER. A CODE WHI CH SPECI FI CALLY DEFI NES THE
RECEI VER TYPE, DAY, YEAR, SESSI ON, AND STATI ON OBSERVED. FOR USE IN
THE B-FILE AND G FI LE. SEE ANNEX L, PAGES L-1 AND L-2. THE FORMAT OF
A DATA MEDI A IDENTIFIER I'S:  ADDDYSNNNN, WHERE
A 1S THE CHARACTER WHI CH | NDI CATES THE RECEIl VER
MANUFACTURER: A = ASHTECH, INC, C = TOPCON CORP, D = DEL
NORTE TECHNCOLOGY, |INC, G = ALLEN OSBORNE ASSOCI ATES, | NG
| = ISTAC, INC; L = MN-MAC™ M = MacroneterR
N = NORSTAR I NSTRUMENTS, LTD;, O = MOTOROLA, INC R =
TRI MBLE NAVI GATI ON, LTD, S = SERCEL, INC T = TEXAS
I NSTRUMENTS, | NC, W= LEI CA HEERBRUGG AG W LD HEERBRUGG
MAGNAVOX, I NC, V = NOVATEL COVWLUNI CATIONS, LTD; X = OTHER
DDD | S THE DAY COF YEAR OF THE FI RST DATA EPOCH (UTC)
Y IS THE LAST DDA T OF THE YEAR OF THE FI RST DATA EPCCH
S IS THE LETTER OR NUMBER OF THE SESSI ON OBSERVED
NNNN | S THE PRQJIECT UNI QUE, FOUR (4)- CHARACTER ABBREVI ATI ON OF
A STATI ON NAME
25-27 NI TIALS OF THE OBSERVER
28-30 JOB- SPECI FI C | NSTRUMENT NUMBER. THE UNI QUE THREE-DI G T NUMBER
IN THE RANCE 001 TO 999 ASSI GNED TO THE | NSTRUMENT USED TO OBTAI N
TH S OBSERVATION.  TH' S NUMBER W LL CROSS REFERENCE THE
NGS SURVEY EQUI PMENT CCDE IN THE *70* RECORD.
31-32 LENGTH OF THE CABLE USED TO CONNECT RECEI VER AND ANTENNA. (XX) METERS
33-35 JOB- SPECI FI C ANTENNA NUMBER (JSAN). THE UNI QUE THREE-DI G T NUMBER
ASS| GNED TO THE ANTENNA USED TO OBTAIN THI S OBSERVATION. TH' S NUMBER
W LL CROSS REFERENCE THE NGS ANTENNA CODE IN THE *71*/*72* RECORD.
CC 36-80 BLANK

88

88

88
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| NSTRUVENT RECORD (*70%*)

Use this record to provide descriptive information for each item of survey
equi pnment used in the job. This information will be used as an accuracy

i ndi cator for each observation in the survey. Assign a unique three-digit
Job- Specific Instrument Nunber (JSIN) to each piece of equipnment used in
the project. This record will cross-reference the assigned JSIN to the NGS
Survey Equi pment Codes found in Annex F. Mre than one *70* record is
required for any instrunent used for nore than one type of neasurenent. See
Chapter 2, page 2-28, Survey Equi pnent Data Records.

*70* FORMAT

01- 06 SEQUENCE NUMBER. RIGHT JUSTI FI ED. MJST BE AN | NCREMENT OF 10
FROM THE PREVI QUS RECORD.
07-10 DATA CODE. MJST BE *70*.
11-13 JOB- SPECI FI C | NSTRUMENT NUMBER (JSIN). MJST BE UNI QUE FOR EACH
I NSTRUMENT I N JOB. SEE PAGES 2-10 AND 2-28.
14- 16 NGS SURVEY EQUI PMENT CODE. SEE ANNEX F.  USED TO | DENTI FY THE
I NSTRUMENT WHI CH WAS ASSI GNED THE JSIN IN CC 11-13 ABOVE.
17-20 RESCLUTI ON OF THE | NSTRUMENT. RECORD THE SI ZE OF THE SMALLEST
DI RECTLY READABLE MEASUREMENT UNI T OR THE RESOLUTI ON PUBLI SHED
BY THE | NSTRUVENT MANUFACTURER, WH CHEVER |I'S LARCER ( XXxX).
CC 21-22 UNITS. UNITS OF THE RESCLUTION USED I N CC 17-20 ABOVE. SEE
PAGE 2-28, RESOLUTI ON OF THE | NSTRUMENT AND UNI TS.
CC 23-40 MANUFACTURER OF THE | NSTRUMENT. SEE ANNEX F. (EXAMPLES: WLD,
ZElI SS/ JENA, HEWLETT PACKARD) .
CC 41-62 TYPE OF | NSTRUVENT OR TRADE NAME. SEE ANNEX F. ( EXAMPLES;
DI RECTI ON THEODCLI TE, CALI B | NVAR TAPE, RANGE MASTER,
TELLUROVETER) .
CC 63-70 MODEL OR CLASS OF | NSTRUMENT. SEE ANNEX F. (EXAMPLES: T-3,
MA- 100, 30-MI, 100-FT).
71-80 SERI AL NUMBER. ALPHANUVMVERI C AND LEFT JUSTI FI ED. LEAVE BLANK | F
THE SERI AL NUMBER | S NOT KNOWN.

8 8 88 8

8

NOTE: When this record is used to identify GPS equi pnent, columms
17-20, RESOLUTI ON OF THE | NSTRUMENT, and col umms 21-22,
UNI'TS, should be left blank.
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GPS ANTENNA RECORD (*71%*)

Use this record to provide descriptive information for each GPS antenna used

in the job.

Assign a unique three-digit Job-Specific Antenna Nunmber (JSAN) to

each GPS antenna used in the project. This record will cross-reference the
assigned JSAN to the NGS GPS Antenna Codes found in Annex J. See Chapter 2,
pages 2-28 and 2-28a, Survey Equi pnent Data Records.

CC 01-06

CC 07-10
CC 11-13

CC 14-29

CC 30-41

CC 42-53
CC 54-59

CC 60-80

SEQUENCE NUMBER. RIGHT JUSTI FI ED. MJST BE AN | NCREMENT OF 10
FROM THE PREVI QUS RECORD.

DATA CODE. MJST BE *71*

JOB SPECI FI C ANTENNA NUMBER (JSAN). MJUST BE UNI QUE FOR EACH
ANTENNA | N JCB.

NGS ANTENNA CODE. SEE ANNEX J. USED TO | DENTI FY THE ANTENNA
VH CH WAS ASSI GNED THE JSAN I N CC 11-13 ABOVE.

SERI AL NUMBER. ALPHANUVERI C AND LEFT JUSTI FI ED. LEAVE BLANK | F
THE SERI AL NUMBER | S NOT KNOWN.

ANTENNA PHASE PATTERN FILE. SEE PAGE 2- 28a.
SOURCE ORGANI ZATI ON
BLANK

NOTE: See the *72* record that foll ows on page 2-76b. This record supersedes
the *71* record. dder decks that have a *71* record will be accepted
by NGS.
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GPS ANTENNA RECORD (*72%)
[Note: This record supersedes the *71* record]
Use this record to provide descriptive information for each GPS antenna used
in the job. Assign a unique three-digit Job-Specific Antenna Number (JSAN) to

each GPS antenna used in the project. This record will cross-reference the
assigned JSAN to the NGS GPS Antenna Codes found in Annex M

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTI FI ED. MJST BE AN | NCREMENT OF 10
FROM THE PREVI QUS RECORD.
CC 07-10 DATA CODE. MJST BE *72*

CC 11-13 JOB SPECI FI C ANTENNA NUMBER (JSAN). MJUST BE UNI QUE FOR EACH
ANTENNA | N JCB.

CC 14-16 RESERVED

CC 17- 36 NGS ANTENNA CODE. SEE ANNEX M USED TO | DENTI FY THE ANTENNA
VH CH WAS ASSI GNED THE JSAN I N CC 11-13 ABOVE.

CC 37-44 RESERVED

CC 45-64 SERI AL NUMBER. ALPHANUVERI C AND LEFT JUSTI FI ED. LEAVE BLANK | F
THE SERI AL NUMBER | S NOT' KNOWN.

CC 65-80 BLANK
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CONTRCL PO NT RECCRD (*80%*)

Use this record for the designation (nanme) and geographic position in geodetic
coordi nates (latitude and | ongitude) of each control point in the project.

If the position is given in Universal Transverse Mercator (UTM coordinates or in
State Plane Coordinates (SPC), use the *81* record. The geodetic position of every
hori zontal control point for which a *80* record is submtted nust be provided in
order to serve as either a fixed (constrained) position or as a prelimnary position
in the adjustnment of the horizontal control survey project.

NOTE: Al though colums 70-75 and colum 76 of this record are currently used for
recording the el evation and el evati on code, NGS may di scontinue this in the near
future. NGS prefers that you use the new *86* record for this purpose.

For every *80* or *81* record subnmitted, the elevation of each control point nust be
provi ded, except for unnonunented recoverabl e | andmarks positioned by intersection
For such landnmarks, the elevation field may be | eft blank. However, when the

el evation of an unnonunented recoverable |landmark is given, it should be the ground
| evel el evation and the hei ght above ground | evel of the point actually sighted
shoul d be entered as the height of target on the respective observation record.

The first character of the order and type code indicates the order of accuracy of
t he mai n-schenme network in the project. It reflects the surveying nethods used,
procedures followed and specifications enforced to obtain the observations of the
proj ect.

The second character of the order and type code indicates the type of survey schene
of which the control point in question is a part and/or the (prinmary) surveying
met hod used to position the control point. Refer to pages 2-35 thru 2-38 for
addi tional information.
TABLE OF ELEVATI ON CODES

CODE EXPLANATI ON

The control point is a bench mark (BM in the NGSI DB

BM det er ni ned usi ng FGCS/ NGS procedures but the leveling data are not in
t he NGSI DB

The control point is a 'posted bench mark.

determ ned by datumtransformati on (not | oaded in the NGSIDB).
OHT determ ned using FGCS procedures but tied to only one (1) BM
OHT established using NGS | eveli ng RESET procedures.

OHT established using fly-Ileveling.

OHT determ ned by | eveling between control points which are not BMs.
OHT determi ned by reciprocal vertical angles.

OHT determ ned by non-reci procal vertical angles.

OHT

OHT

OHT

OHT

OHT

T

determ ned by a photogranmetric nethod.
scal ed from a topographi c nmap.
derived from GPS-observed heights with deci neter accuracy.
derived from GPS-observed heights tied to nmeter accuracy control
derived from GPS-observed heights, according to the 2cni 5cm
el l'i psoid height standards, and a high resolution national geoid nodel.

ACeOZIU<K<TEATMECFITONO WP
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DEFLECTI ON RECORD (*85*)

Use this record to give the source and the values of the neridional conponent
(Xi) and/or prine-vertical conmponent (Eta) of the deflection of vertical. The
dat um nust be North Anmerican 1983 or as specified on the Datumand Ellipsoid
(*13*) record. This record is optional.

*85* FORVAT

01-06 SEQUENCE NUMBER. RI GHAT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECCRD.

07-10 DATA CODE. MJST BE *85*.

11-14 STATI ON SERI AL NUMBER (SSN). HORI ZONTAL CONTROL PO NT.

15-20 SOURCE. AGENCY OR ORGANI ZATI ON WHI CH DETERM NED THE DEFLECTI ON.
USE THE ABBREVI ATI ONS LI STED I N ANNEX C OR THE ONE SPECI FI ED ON
THE DATA SET | DENTI FI CATI ON RECORD (*aa*).

888 8

CC 21-61 COWMENT. USE TH S SPACE TO CLARI FY THE SOURCE OF THE DEFLECTI ON
| NFORMATI ON.

CC 62 DEFLECTI ON MODEL CODE. SEE THE LI ST BELOW

CC 63-67 MERI DI ONAL COVPONENT (Xi) OF THE DEFLECTION OF VERTICAL. IN
SECONDS  ( XXXxX) .

CC 68 DI RECTION OF Xi. USE CODE "N' FOR NORTH OR CCODE "S" FOR SOUTH.

CC 69-71 SIGVA. ESTI MATED ACCURACY ( STANDARD ERROR) OF Xi. | N SECONDS
( Xxx) .

CC 72-76 PRI ME- VERTI CAL COVPONENT (Eta) OF THE DEFLECTI ON OF VERTICAL. IN
SECONDS ( XXXxX) .

CC 77 DI RECTI ON OF Eta. USE CCDE "E' FOR EAST OR CODE "W FOR WEST.

CC 78-80 SIGvA. ESTI MATED ACCURACY ( STANDARD ERROR) OF Eta. | N SECONDS
XXX) .

For a nore detailed explanation of the contents of this record see Chapter 2,
pages 2-39 and 2-40, Deflection of Vertical.

DEFLECTI ON MODEL CODES:

g

Model Nane

DEFLEC99

DEFLEC90

DEFLEC93

DEFLEC96

DCAR97

PCST NAD83 180 MODEL
DMEX97

NAD83 180 MODEL

360 MODEL

PRE NAD83 DEFLECTI ON

—QUVZZIr<«“ITO>
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CC 46-52 ELLIPSO D HEIGHT. I N METERS ( MMWTMM) .

CC 53

ELLI PSO D HEI GHT CODE. SEE FOLLOW NG TABLES.

CC 54-55 ELLIPSO D HEI GAT ORDER AND CLASS. SEE ANNEX G

CC 56

ELLI PSO D HElI GHT DATUM

CC 57-80 COWMENTS.

ORTHOVETRI C HEI GHT (OHT) NGSI DB | NDI CATOR
EXPLANATI ON

COHT OBTAI NED FROM THE NGSI DB.
CHT I'S NOT | N THE NGSI DB.

TABLE OF ORTHOVETRI C HEI GHT (OHT) CCODES
EXPLANATI ON

*

“OZU<xny 4Hm

A

OHT ESTABLI SHED USI NG FGCS LEVELI NG SPECI FI CATI ONS AND
PROCEDURES, ADJUSTED HEI GHT DETERM NED USI NG NGS VERTI CAL
NETWORK BRANCH PROCEDURES, LEVELING DATA IS I N THE NGSI DB.
OHT ESTABLI SHED USI NG FGCS LEVELI NG SPECI FI CATI ONS AND
PROCEDURES, ADJUSTED HEI GHT DETERM NED USI NG NGS VERTI CAL
NETWORK BRANCH PROCEDURES, LEVELI NG DATA IS NOT I N THE
NGSI DB. (USGS, COE, SOVE STATE DOT DATA.)

OHT ESTABLI SHED USI NG FGCS LEVELI NG SPECI FI CATI ONS AND
PROCEDURES, ADJUSTED HEI GHT IS ' POSTED . SEE EXPLANATI ON
IN THE FOOTNOTE (*) BELOW

OHT ESTABLI SHED BY DATUM TRANSFORMATI ONS.

OHT ESTABLI SHED USI NG FGCS LEVELI NG SPECI FI CATI ONS AND
PROCEDURES EXCEPT FOR THE TWO- MARK LEVELI NG TI E

REQUI REMENT.  (HORI ZONTAL FI ELD PARTY LEVEL TIES, SOVE
STATE DOTS, SOME GPS LEVEL TIES.)

OHT ESTABLI SHED USI NG LEVELI NG RESET SPECI FI CATI ONS AND
PROCEDURES.

ESTABL| SHED BY FLY- LEVELI NG

ESTABLI SHED BY LEVELI NG BETWEEN CONTROL POl NTS WHI CH
NOT BENCH MARKS.

ESTABL| SHED BY RECI PROCAL VERTI CAL ANGLES.

ESTABLI SHED BY NON- RECI PROCAL VERTI CAL ANGLES.

ESTABL| SHED BY PHOTOGRAMVETRY.

ESTABLI SHED BY SCALI NG FROM A CONTOURED MAP.

ESTABL| SHED FROM GPS- OBSERVED HEI GHTS W TH DECI METER ACCURACY.
ESTABL| SHED FROM GPS- OBSERVED HEI GHTS Tl ED TO METER ACCURACY
CONTROL.

TT2222833

OHT ESTABLI SHED FROM GPS- OBSERVED HEI GHTS, ACCORDI NG TO THE 2CM 5CM
ELLI PSO D HElI GHT STANDARDS, AND A HI GH RESOLUTI ON NATI ONAL GEO D MODEL.

DATA FOR LEVEL LI NES CONTAI NI NG ' POSTED BENCH MARKS WERE PURPOSELY NOT

I NCLUDED I N THE NAVD88 CGENERAL ADJUSTMENT. SUBSEQUENTLY, THESE DATA WERE
ADJUSTED TO NAVD88 BY FORCI NG THEM TO FI'T THE EXI STI NG NAVD88 GENERAL
ADJUSTMENT HEI GHTS.
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TABLE OF ORTHOVETRI C HElI GHT (OHT) DATUMS
CODE  EXPLANATI ON

29 NATI ONAL GECDETI C VERTI CAL DATUM OF 1929
88 NORTH AMERI CAN VERTI CAL DATUM OF 1988
55 | NTERNATI ONAL GREAT LAKES DATUM OF 1955
85 | NTERNATI ONAL GREAT LAKES DATUM OF 1985
00 ANY OTHER DATUM  SPECI FY | N COMMVENTS.

TABLE OF GEQI D HEl GHT (GHT) CODES
CODE  EXPLANATI ON

P GsuUr8 GEA D MODEL F @6SSS G=EA D MODEL

Q OSUB6F GEA D MODEL G EGW6 GEAO D MODEL

B GsuU89B GEA D MODEL H CARI BBEAN GEO D MODEL
C GEQ D90 GEA D MODEL J MEXI CO97 GEA D MODEL
D GEQ D93 GEA D MODEL T GEQ D99

E GEQ D96 CGEA D MODEL U @9SSS

TABLE OF ELLI PSO D HEI GHT ( EHT) CODES
CODE  EXPLANATI ON

EHT DETERM NED BY GPS IN A H GH PRECI SI ON GEODETI C NETWORK
OR TIED TO A H GH PRECI SI ON GECDETI C NETWORK ( HPGN) .

EHT DETERM NED BY GPS NOT TIED TO A HPGN.

EHT DETERM NED BY ADDI NG A GEAQ D HEI GHT TO AN ORTHOMVETRI C
HEI GHT WTH AN OHT CODE OF A, B, C, F, H OR L.

EHT DETERM NED BY ADDI NG A GEAQ D HElI GHT TO AN ORTHOMVETRI C
HEI GHT WTH AN OHT CODE OF G R, OR T.

EHT DETERM NED BY ADDI NG A GEO D HElI GHT TO AN ORTHOMVETRI C
HEI GHT WTH AN OHT CODE OF V, M P, OR D.

m O OwWw >

TABLE OF ELLI PSO D HEI GHT (EHT) DATUMS
CODE  EXPLANATI ON

NORTH AMERI CAN DATUM OF 1983

| NTERNATI ONAL TERRESTRI AL REFERENCE FRAME OF 1989

NATI ONAL EARTH ORI ENTATI ON SERVI CE ( NECS ANNUAL

REPCRT FOR 1990)

| NTERNATI ONAL TERRESTRI AL REFERENCE FRAME OF 1994 (I TRF 94)
| NTERNATI ONAL TERRESTRI AL REFERENCE FRAME OF 1996 (| TRF 96)
ANY OTHER DATUM  SPECI FY | N COMMVENTS.

NMmMOoO Om>»
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CCODE DESCRI PTI ON

A Al um num mar ker (ot her than a disk)
B Bol t

C Cap-and-Bolt Pair

DB Bench Mark Di sk

DD Survey Di sk

DE Traverse Station Disk

DH Hori zontal Control Disk

DJ Tidal Station Disk

DO Di sk of Unspecified Type (See Text)
DQ Calibration Base Line Disk

DR Ref erence Mark Di sk

DS Triangul ation Station Disk

DU Boundary Marker Disk

DV Vertical Control Disk

Dz Azi muth Mark Di sk

I Met al Rod

N Nai |

A complete list of these codes is contained in ANNEX |

Magneti c Code (Surface Marker) [CC 49] - This one-character code indicates
the magnetic property of the mark or nonument. ANNEX | details acceptable
entries for the nmagnetic property code.

Vertical Stability Override Code (optional) [CC 51] - This one-character
entry allows the default vertical stability codes to be overridden when
appropriate. The codes are fromthe following |ist:

CODE DEFI NI TI ON

A Monunents of the nost reliable nature, expected to hold
their elevations very well.

B Monunents which generally hold their elevations fairly
wel | .

C Monunent s whi ch nay be affected by surface ground
novenent s.

D Monunents of questionable or unknown vertical stability.

Marker Inscription [CC 54-59] - This field is the synbol from ANNEX C for

t he agency or organization whose identity is inscribed or precast on the

di sk/ monunent. This entry is not the sane as the stanping which usually
reflects the station designation. |If the appropriate organization is not
listed in ANNEX C, contact NGS to have a synbol assigned to that

organi zati on. If it is not possible to contact NGS, a |longer entry (up to
26 characters) may be nade. |f there is no agency identification inscribed
or precast on the marker (such as a chiseled square, nail, or unidentified
di sk), enter "NONE"

CODE *28* (STAMPI NG RECORD) (optional) - The stanping field [CC 11-60] shoul d
contain the exact stanping as it appears on the geodetic control marker. The
entry nust not exceed 50 characters, including enbedded bl anks. |If there is no
stanpi ng, make no entry here; however, if the marker is a type that is normally
stanmped, enter a short note about its being unstanped in the acconpanying
descriptive text.
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ANNEX M
NGS GPS ANTENNA CODES
[ Note: This annex supersedes Annex J]

The first record field of this table lists the accepted GPS Antenna Codes to
be used in the *72* record, which supersedes the *71* record for listing
antenna types/serial nunbers for a project. dder Blue Book files that have
*71* records will continue to be accepted by NGS. The first three characters
of the GPS ANTENNA CODE represent an abbreviation for the manufacturer. For
nost antennas the nodel nunber or part nunber is also represented as part of
the GPS ANTENNA CODE, as is the type of radonme used. The second record field
gives a brief description of each antenna.

Note: If an unlisted antenna is used fromone of the known nanufacturers
shown bel ow, then use its corresponding "_OTHER' code (Exanple: |If you are
using a Trinble antenna not listed in Annex M use the "TRM OTHER' code). |If
you have an ant enna whose nmanufacturer is not |listed, then use the "XXX OTHER'
code. Wen using any of these " OTHER' codes, you should include a *26*
record in the B-file that describes the unlisted antenna for each station
occupation. Annex Mw Il continuously be nodified to incorporate new
antennas. The latest version is available fromthe NGS web site at:

(http://ww. ngs. noaa. gov/ FGCS/ Bl ueBook/ annexni annexm ht i )

If you are using a geodetic GPS antenna that is dual-frequency but is not
listed in Annex M please notify NGS by sending an e-nmail to cors@gs. hoaa. gov
so we can nake arrangenents to derive an antenna pattern and antenna code for
t hat ant enna.

The manufacturer abbreviations identified by the first three characters of the
GPS ANTENNA CODE ar e:

ACA - ALLEN OSBORNE AND ASSOCI ATES
ASH - ASHTECH

JPL - JET PROPULSI ON LABORATCORY
JPS - JAVAD PCSI TI ONI NG SYSTEMVS
LEl - LEICA

MAC - MACROMVETRI CS

NOV - NOVATEL

SPP - SPECTRA PRECI SI ON

TOP - TOPCON

TRM - TRI MBLE

The current list of accepted GPS antennas are shown on the foll ow ng pages:



GPS ANTENNA CCDE

kkhkkkkhkhkxkkhkkhkhkkkhkhkxkhkkhkkkk*k

ACAD M T
AQAD/ M B
AOA_OTHER
ASH700228A
ASH700228B
ASH700228C
ASH700228D
ASH700228E

ASH700700. A
ASH700700. B
ASH700700. C

ASH700718A
ASH700718B

ASH700829. 2
ASH700829. 3

ASH700829. A

ASH700829. Al
ASH700936A M
ASH700936B_M
ASH700936C_M
ASH700936D_M

ASH700936E

ASH700936E_C
ASH700936A_M
ASH700936B_M
ASH700936C_M
ASH700936D_M
ASH701008. 01B
ASH701945. 02B
ASH701946. 022

ASH_OTHER
JPLD M R
JPL_OTHER

JPSLEGANT _E
JPSREGANT_SD E
JPSREGANT_DD _E

JPS_OTHER

LElI AT202- GP
LElI AT302- GP

LElI AT303
LEI AT303
LElI ATS502
LElI AT504

LElI SR299_ | NT
LElI SR399_I NT

LEl _OTHER
MACA647942
MAC_OTHER
NOV501
NOV501+CR
NOV502
NOV502+CR
NOV531
NOV531+CR
NOV_OTHER

NAME/ DESCRI PTI ON OF ANTENNA
kkhkhkkhkhkkhkkhkhkkhhkkhkhkhhkhhkhhkhhkhdhhkdhdhkhhkhhkhhkhhkhkkk*x*
Dorne Margolin T, chokerings (TurboRogue)
Dorne Margolin B, chokerings (Rogue)

Any AQA antenna not yet listed in Annex M
Ceodetic L1/L2, 8 holes, bubble, conpass
Geodetic L1/L2, 8 holes, bubble, conpass
Ceodetic L1/L2, 8 hol es, no bubbl e, conpass
Geodetic L1/L2, REV.B, 8 L-SHAPED NOTCHES
Geodetic L1/L2, REV.B, 8 L-SHAPED NOTCHES
Marine L1/L2

Marine L1/L2

Marine L1/L2

Ceodetic Il 'Wopper', REV. D
Geodetic Il 'Wopper', REV. D
SNOW Geodetic |1l 'Wiopper' (USCG +radone
SNOW Ceodetic Il 'Wopper' (USCG +radone
SNOW Geodetic |1l 'Wiopper' (USCG +radone
SNOW Ceodetic Il 'Wopper' (USCG +radone
D)Melenment, nlled chokerings, -radone
D)Melenment, nilled chokerings, -radone
D)Melenment, nmlled chokerings, -radone
D)Melenment, nmilled chokerings, -radone
DM el emrent, REV E, chokerings, -radone

SNOW DY M el enent
SNOW D M el enent ,
SNOW DY M el enent
SNOW D M el enent ,

LEIC

MVAC

DM chokerings, 700936.02 REV E, SC G\
m |1 ed chokerings +radone

m |l ed chokerings +radone

m |1 ed chokerings +radone

m |l ed chokerings +radone
Ceodetic Il A P/IN. 701008-01(B)

DM chokerings, REV B

DM chokerings, REV 2, GPS+GLONASS

Any ASH antenna not yet listed in Annex M
Dorne Margolin R, chokerings (Rogue, JPL)
Any JPL antenna not yet listed in Annex M
Legant on flat groundpl ane, External
Regant singl e depth chokerings, External
Regant dual depth chokerings, External

Any JPS antenna not yet listed in Annex M
External mcropul se L1/L2 -groundpl ane

Ext ernal mcropul se L1/L2 -groundpl ane

M cropul se chokeri ng antenna +radone

M cropul se chokering antenna -radone

Aero element L1/L2, External

DM el enment, with chokerings

SR299, Internal with Ball elenent L1/L2
SR399, Internal with Ball elenent L1/L2
Any LEI antenna not yet listed in Annex M

Macronet er crossed di pol es

Any MAC antenna not yet listed in Annex M
GPS-501 L1

GPS-501 L1, chokerings

GPS-502 L1/L2
GPS-502 L1/L2,
GPS-531 L1
GPS-531 L1, chokerings

Any NOV antenna not yet listed in Annex M

chokeri ngs
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GPS ANTENNA CODE
khkhkhkhkhkhkhkhkhhhhkhkkkkkk*k
SPP571908273
SPP571908273  SPKE
SPP_OTHER

TOP72110

TOP_OTHER

TRML4532. 00
TRML4532. 10
TRM22020. 00+GP
TRM22020. 00- GP
TRMV27947. 00+GP
TRM27947. 00- GP
TRMV23903. 00
TRM29659. 00
TRVB3429. 00+GP
TRVB3429. 20+GP
TRV4800

TRM OTHER

XXX_OTHER

NAME/ DESCRI PTI ON OF ANTENNA
kkhkhkkhkhkkhkkhkhkkhhkkhkhkhhkhhkhhkhhkhdhhkdhdhkhhkhhkhhkhhkhkkk*x*
chokerings, oblong antenna el enent housi ng
chokerings, oblong el enent housi ng, +radone
Any SPP antenna not yet listed in Annex M
DM el emrent (used with Turbo-SlI)

Any TOP antenna not yet listed in Annex M
4000ST L1/L2 Ceodetic

4000SSE Kin L1/L2, no groundpl ane

Ceodetic L1/L2 COVPACT +groundpl ane
Geodetic L1/L2 COWPACT -groundpl ane

Rugged L1/L2 +groundpl ane

Rugged L1/L2 -groundpl ane

Per manent L1/L2

D/ M el ement, chokerings, -radone

L1/ L2 mcrocentered Conpact Ceodetic +GP
L1/ L2 m crocentered Conpact Geodetic +GP
Recei ver +I nternal nicrocentered antenna
Any TRM antenna not yet listed in Annex M
Any antenna w th MANUFACTURER NOT LI STED
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ANNEX N

GLOBAL PCSI TI ONI NG SYSTEM DATA TRANSFER FORVAT
(G FI LE)

Thi s annex contains information about the d obal Positioning System (GPS) Data
Transfer Format (G File) records. The GFile consists of nine 80-colum
record types that are used to docunment the results of the conputation of
relative vectors, expressed as conponents, from simultaneously observed GPS
phase neasurenents. There may be only one Gfile for a project. Each Gfile
nmust contain one Project Record (A) and one or nobre Session Header Records
(B). A Session Header Record (B) is required for each individually processed
vector or each sinultaneously processed group of vectors (session) at three or
nore survey points. Each Session Header Record is followed by an optiona
Session Mddel (1) Record, one or nore Vector (C) and/or Long Vector (F)
Records, Correlation (D) or Covariance (E) Records, optional Coordinate (G
Records, optional and/or required Station Information (H Records. The
optional Session Mddel Record contains the nanme of the Antenna Pattern File,
its source, and its version (date). Vector and Long Vector Records contain
relative vector conponents between two survey points. Correlation Records
contain the off-diagonal elenments only of the correlation matrix for the
vector conponents in a session. Covariance Records contain the off-diagona
el ements only of the covariance matrix for the vector conponents in a session
The records for a sinmultaneously processed vector set may only contain
correlation or covariance records, but not a mx of the two. A Long Vector
Record may only be used when a vector conponent is |larger than +/ -

999, 999. 9999 neters. The Coordinate (G Records nmay be used to record, for

i nformational purposes within the Gfile, the coordinates of survey points
held fixed during the vector conputations or to provide |location infornation
regarding the Gfile. Relative vectors are required even if coordi nates are
i ncluded. Station Infornmation Records are used to docunent differing
conditions or solution types for vectors within a session. The Station
Information Record (H) is required only when an external tinme standard is used
with a receiver, when a comment needs to be nade about a station occupation,
or when information about a station occupation or vector solution is not the
sane as for all other stations or vectors in a session. Miltiple Hrecords
are al | oned.

Thi s annex docunents the record fornmats, provides an explanation of the fields
within each record, and gives Gfile exanples using the various record types.

CC1 CODE RECORD TYPE

A Proj ect Record (The A record is required)
B Session Header Record (The B record is required)
C Vector Record (The Crecord is required)
D Correl ati on Record (Either the D record or the
E Covari ance Record (E record is required)

F Long Vector Record

G Coor di nat e/ Absol ute Position Record (optional)

H Station Informati on Record

I

Sessi on Model s Record (optional) [Follows the B record if used]



Proj ect Record

01-01 A

02-03 Job Code (Chapter 1) Al pha
04-07 Year, Start of Project (local) (CCYY) I nt eger
08-09 Month, Start of Project (local) (MVY I nt eger
10-11 Day, Start of Project (local) (DD) I nt eger
12-15 Year, End of Project (local) ( CCYY) I nt eger
16-17 Month, End of Project (local) (MV) I nt eger
18-19 Day, End of Project (local) ( DD) I nt eger

20-78 Title of project Al pha
79-80 Reserved

Sessi on Header Record

01-01 B

02-05 Year, First Actual Measurenment (UTC) (CCYY) I nt eger
06-07 Month, First Actual Measurenent (UTC (MM I nt eger
08-09 Day, First Actual Measurenent (UTC) (DD) I nt eger
10-13 Time, First Actual Measurenent (UTC) (HHMM) I nt eger
14-17 Year, Last Actual Measurenment (UTC) (CCYY) I nt eger
18-19 Mbnth, Last Actual Measurenent (UTC) (MM I nt eger
20-21 Day, Last Actual Measurenment (UTC) (DD) I nt eger
22-25 Tine, Last Actual Measurenent (UTC) (HHW I nt eger
26-27 Nunmber of Vectors in the Session I nt eger
28-42 Software Nanme & Version Al pha
43-47 Obit Source (agency that conputes orbit) Al pha
48-51 Obit accuracy estimate (XX xXx neters) | mpl i ed Deci mal
52-53 Sol ution coordi nate system code (table, N-6) I nt eger
54-55 Sol ution neteorol ogi cal use code (table, N-6) I nt eger
56-57 Sol ution i onosphere use code (table, N-6) I nt eger
58-59 Solution tinme paraneter use code (table, N-6) I nt eger
60-60 Nomi nal accuracy code (table, N-8) I nt eger
61-66 Processing agency code (Annex C) Al pha
67-70 Year of Processing (CCYY) I nt eger
71-72 Month of processing (MV) I nt eger
73-74 Day of processing (DD) I nt eger
75-80 Sol ution Type (table, N7) Al pha

Note: Columms 43 through 47 of Record B contains the synbol of the agency
whi ch conputes and provides GPS satellite orbit information. Colums 61

t hrough 66 contains the synbol of the agency that does the observation
reduction processing. Colums 52 through 80 of Record B assune all stations
use identical observing and conputation procedures. |f this is not the case
use Record Hto record the differences for each of those stations which vary
fromthose conditions noted on the B record.

Note: If the nunber of vectors in a session exceeds 99, |eave colums 26

t hrough 27 blank. |In such cases, the nunber of vectors can be determ ned by
counting the “C" records or the “F" records.
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Coordi nate Record

01-01 G

02-02 Bl ank

03-03 Record usage code K - see bel ow
04-05 Bl ank

06-09 Station Serial Nunber

10-10 Bl ank

11-14 Optional "short" station nanme - see bel ow

15-15 Bl ank

16-20 Coordinate franme designator (e.g. NAD 83, WGS 84, NAD 27,
WES 72, ITR 90, etc.; inquire for additions)

21-21 Bl ank

22-33 X coordi nate (XXXXXXXX. XxXxX neters) | mpl i ed Deci mal
34-34 Bl ank
35-46 Y coordinate (YYYYYYYY.yyyy neters) | mpl i ed Deci mal
47-47 Bl ank
48-59 Z coordinate (Z2ZZz2ZZZZ.zzzz mneters) | mpl i ed Deci mal

60-60 Bl ank

61-64 Sigma X (SS.ss m) blank if unknown or greater than 99.99 m
65-65 Bl ank

66-69 Sigma Y (SS.ss m) blank if unknown or greater than 99.99 m
70-70 Bl ank

71-74 Sigma Z (SS.ss m) blank if unknown or greater than 99.99 m
75-80 Reserved

K =0 or blank indicates that the position is approxi mate and has no
particular interpretation.

K =1 indicates that these are exact coordinates (to 0.1 nm used during
the processing of the Gfile vectors.

The 4 character "short" nanme, if used, should be the sane abbreviation used
el sewhere in the Gfile or other related data files.

Station Informati on Record

01-01 H
02-05 Station Serial Nunber (ssn) I nt eger
06-09 Four Character Identifier Al pha

10-11 External frequency standard code (table, N-8)
12-13 Vector neteorol ogical use code (table, N-6)
14-15 \Vector tinme paraneter use code (table, N-6)

16-17 Vector ionosphere use code (table, N-6)
18-23 \Vector Solution type (table, N-7)
24-78 Comments Al pha

79-80 Reserved

Use comment field to record clarifying information or instrunent type if noted
as "other" in Data Media ldentifier

Sessi on Mddel Record

01-01 |

02-13 Nanme of Antenna Pattern File

14-21 Reserved

22-27 Agency/ Source of Antenna Pattern File (From Annex C)
28-35 Version/Date for Antenna Pattern File (YYYYMVDD)
36-80 Bl ank
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CODE TABLES

Sol ution Coordi nate Reference System Codes

01 -- WES 72 Precise Epheneris [DMA] Used from GPS begi nning thru 1/3/87
02 -- WGES 84 Precise Epheneris [DMA] from1/4/87 thru 1/1/94
03 -- WSS 72 Broadcast Epheneris [DOD] from GPS begi nning thru 1/22/87
04 -- WGES 84 Broadcast Epheneris [DOD] from 1/23/87 thru 6/28/94
05 -- ITRF 89 Epoch 1988.0 (International Earth Rotation Service
NOT USED AS A GPS REFERENCE FRAME
06 -- NEOS 91.25 Epoch 1988 [NGS] from Spring 1991 thru 10/19/91
SPECI AL VLBI COORDI NATE SOLUTION witten by M ke Abell
07 -- NEGCS 90 Epoch 1988.0 [NGS] from 10/20/91 thru 8/15/92

08 -- ITRF 91 Epoch 1988.0 [NGS] from 8/16/92 thru 12/19/92

09 -- SIOMT 1992.57 Epoch 1992.57 [NGS] from 12/20/92 thru 11/30/93
10 -- I TRF 91 Epoch 1992.6 [NGS] from 12/1/93 thru 1/8/94

11 -- I TRF 92 Epoch 1994.0 [NGS] from 1/9/94 thru 12/31/95

12 -- | TRF 93 Epoch 1995.0 [NGS] from 1/1/95 thru 6/29/96

13 -- WGES 84 (Gr30) Epoch 1994.0 [DWVA] from 1/2/94 thru 9/28/96

14 -- WGES 84 (Gr30) Epoch 1994.0 Broadcast [DOD USAF] from 6/29/94 thru 1/28/97
15 -- I TRF 94 Epoch 1996.0 [NGS] from 6/30/96 thru 2/28/98

16 -- WGES 84 (&B73) Epoch 1997.0 [NIMA] (fornerly DMA) from 9/29/96 to the present
17 -- WGES 84 (&B73) Epoch 1997.0 Broadcast [DOD USAF] from 1/29/97 to the present

18 -- | TRF 96 Epoch 1997.0 [NGS] from 3/1/98 to 7/31/99
19 -- | TRF 97 Epoch 1997.0 [NGS] from 8/01/99 to the present
Sol ution Meteorol ogical Use Codes

01 -- Default values used (nodel used)

02 -- (Observed neteorol ogi cal data used

03 -- Water vapor radi oneter used

Sol ution | onosphere Use Code

01 -- None

02 -- Dual frequency ionospheric correction used

03 -- lonospheric nodel used

Solution Tine Paraneter Use Codes

01 -- Observed tine synchroni zati on data used

02 -- Time parameters solved for in data reduction

Data Media ldentifier

Required format: ADDDYSCCCC where, A is one of the follow ng characters which indicates
the manuf acturer of the receiver used for the observation: A = Ashtech, Inc; C = Topcon
Corp; D = Del Norte Technol ogy, Inc; E = Magellan; G = Allen Gsbhorne; | = Istac; J =
Javad Position Systens; K = Sokkia; L = MN-MC% M= MACROVETERY, N = Norstar
Instrunents; O = Mdtorola, Inc; P = Spectra Precision; Q= 3S Navigation; R = Trinble
Navi gation, Ltd; S = SERCEL, Inc; T = Texas Instruments; V = NovAtel Commrunications Ltd;
W= WId, Leica, Magnavox; X = other; DDD is the day of the year of the first data
epoch (UTC); Y is the last digit of the year of the first data epoch (UTC); Sis an

al phanuneri ¢ designation of the session; CCCCis the project unique, four character
abbreviation of a station designation

N- 6



