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•Input Formats and Specifications of the Natiana.l Geodetic 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. S\llVey data 
that are entered into NGS' data base become part of the Haticmal Spatial 
Reference System (NSRS), formerly the Hatiana.l Geodetic Reference System. The 
guide comprises three volumes. Volume I covers classical horizontal geodetic 
and Global Positioning System (GPS) data, volume II cavers vertical geodetic 
data, and volume III covers gravity data. Beginning with this edition, the 
three fonnerly separate volumes are distributed as a set, since a great deal 
of information is camnon to each volume. Because some of the chapters and 
annexes are identical in all three volumes, the original numbering design bas 
been retained. 

The fo1:111ats and specifications are ccmsistent with the aims of the Executive 
Office of the President, Office of Management and Budget's (C»m) Circular 
A-16, as revised in 1990. A major gca.l of the circular, vb.i.ch is titled 
•coordination of Surveying, Mapping, and Related Spatial Data Activities,• is 
to develop a national spatial data infra.structure with the involvement of 
Federal, atate, and local governments , and the private sector. This 
multilevel national information resource, united by standards and criteria 
established by the Federal Geodetic Control Subconmittee (PGCS) of the Federal 
Geographic Data Coamittee (PGDC), 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 mini.mum accuracies of: 

First-order horizontal accuracy standards for GPS and conventional 
horizontal surveys; 

Second-order, class II vertical accuracy standards for conventional 
leveling; 

Third-order gravity standards for gravity surveys. 

Effective September 1, 1995, survey project data must meet the above mini.mum 
accuracy standards to be accepted for inclusion into the NGS data base. 
Surveys that are of lower order than given above will be accepted only in 
exceptional cases approved by the Chief, NGS. 

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

At this time, NGS provides review, archivUig, and distribution functions free 
of charge for survey data submitted in the proper format. These surveys lllUSt 
contain connections to HSRS in accordance with P'GCS Standards and 
Specifications and they must contribute to the public good. 
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The productiau of the Blue Book entailed significant contributions from a 
number of NGS employees. Notable among these are D. Sherrill Snellgrove for 
his revisiau of Volume r. originally prepared by then-C<,.,111;mder Ludvik 
Pfeifer, NOAA (Ret.); Haney L. Morrison and Commander Pfeifer, for their 
contributions to preparing Volume II; and then-Lieutenant Warren T. Dewhurst, 
lllOAA, for his preparatiau of Volume III. 

This publication and most of the documents referenced berein may be obtained 
from: 

NOAA, Hatiaaa.l Geodetic Survey, N/NG.Sl2 
1315 Bast-West Highway, Statiau 9202 
Silver Spring, MD 20910-3282 
Telephone: (301) 713-3242; Pax: (301) 713-4172 
Monday through Friday, 7:00 a.m. - 4:30 p.m. Eastern Time. 
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Chapter 1 

HORIZONTAL CONTROL (HZTL) DATA 

INIRODUCTION 

For coding and processing purposes, data associated with geodetic horizontal 
control (HZTL data) have been divided into two groups. These two groups are 
(1) field observations (OBS data) and (2) descriptions and recovery notes (DESC 
data). Detailed instructions and formats for coding and keying horizontal 
control OBS and DESC data sets are contained in Chapters 2 and 3. The treatment 
of all data normally generated in the conduct of a classical horizontal control 
survey (triangulation, trilateration, and/or traverse) is described. 

Although both types of data are normally generated in a horizontal control 
survey, OBS and DESC data must be submitted to NGS in separate data sets. These 
will be inserted in the National Geodetic Survey Data Base. 

The foregoing implies that every horizontal control survey project (or several 
small projects submitted as one "job" - see below) will be received at NGS as 
two distinct data sets HZTL OBS and GEOD DESC data sets. The two data sets 
created for each horizontal control job must be submitted at the same time. 

JOB CODE AND SVRVEY POINT NUMBERING 

The basic unit or group of data is given the name "job." A horizontal control 
job can contain the data for a maximum of 9999 survey points - see the 
definition of "survey point" below. If the number of survey points in a 
horizontal control survey project exceeds this limit, the data must be divided 
and submitted in multiple jobs. A job will normally contain the data collected 
for one project (i.e., one unit of field work); however, several small projects 
can be included in one job, even though they may have no points in common. The 
preferred determining factor in selecting several small horizontal control 
survey projects for inclusion in any one job is geographic proximity. 

A two-character alphanumeric job code must be assigned to each horizontal 
control job submitted by an organization. The job code, along with the data set 
type, the name of the submitting agency, and the data set creation date will 
serve to uniquely identify each data set received by NGS. The first character 
of the two-character job code must always be a letter; the second character may 
be either a letter or a number (1 through 9). The preferred method of assigning 
job codes is to begin with Al and end with ZZ, i.e., Al, A2, ... , A9, Bl, . , ., 
Zl, .. . , Z9, AA, AB, ... , ZZ. This allows for a total of 910 uniquely
identified horizontal control jobs to be submitted by any one organization. 
Should this sequence be exhausted, the job codes may then be assigned again from 
the beginning - Al, A2, etc. 
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A horizontal control point is defined as any survey point whose position has 
be.en previously determined and is in the NGS Data Base, whose position is to be 
determined in an adjustment of the submitted HZTL OBS data , or whose (adjusted) 
position is available from another source . A survey point is defined as any 
point which has one or more directions, angles (horizontal or vertical ), 
distances or vectors measured to i ·t or from it . A survey point may be a 
monumented (or otherwise permanently marked) control point, a reference mark or 
azimuth mark, a temporary point (not permanently marked and therefore non
recoverable) such as an auxiliary point, or an unmonumented recoverable landmark 
(usually an intersection station) such as a flagpole or church spire . An 
eccentric instrument setup and eccentric target (or reflector) also qualify as 
survey points under this definition . 

Each survey point in a horizontal control job must be assigned a· unique four
digit station serial number within the range 0001 through 9999 . A unique 
station serial number not only identifies· the -various observations within the 
HZTL OBS data set but is the project specific link between data in the HZTL OBS 
data set and data in the GEOD DESC data set . 

Normally there -are many survey points in a horizontal control job which are not 
intended as control points . These points are, by their nature , peripheral t o a 
control point. Examples of peripheral poin·ts are unoccupied reference and 
azimuth marks . Eccentric instrument setups and eccentric targets (or 
reflectors) are treated as peripheral points if the respective eccentric 
observations are to be reduced to center . This is usually the case when the 
eccentric point is not permanently marked. But, if an eccentric point is offset 
more than 10 meters from the control point to which it belongs (even though i t 
may be unmarked) , or if the eccentric point is permanently marked (e . g . , a 
reference mark is occupied) , then the respective eccentr·ic observations should 
not be reduced to center , and the eccentric point should be treated as another 
control point. 

When an eccentric instrument setup is utilized in a field project, whose offset 
distance from the respective control point does not exceed 10 meters , the 
respective eccen·tric observations should be reduced to center by the submitti ng 
organization and coded in the HZTL OBS deck as if the control station had been 
occupied. If , for any reason, this is not desired , the eccentric point in 
question must be carried as a control point and must be assigned a four-digi t 
station serial number of its own . 

An unoccupied .reference or az i muth mark has one or more directions , angles , 
and/ or distances measured to i t but not from it. A reference mark or azimuth 
mark which is occupied as a part of the survey scheme (e . g., as an eccentric 
occupation of the respective control point ) should always be treated as a 
dist i nct control point . However , a reference or azimuth mark with directions , 
angles , and/or dis·tances measured from it (as well as to it) for the purpose of 
verifying and/ or supplementing the observations which tie together the contro l 
point and its peripheral points may remain a peripheral point . 

The observations (directions , angles, and/ or distances) which link the 
peripheral points with the respective control points must appear in the 
appropriate subset of the HZTL OBS data set (see Chapter 2). 
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Figures 1-1 and 1-2 illustrate an assignment of station serial numbers to 
control points and to their peripheral points (reference marks, azimuth marks, 
and/or eccentric points) . The numbering system provides unique identifiers for 
all the survey points. An AZ MK or RM which is being treated as a control point 
must not also be identified as a peripheral point in the OBS data set . The same 
station serial number must be consistently used throughout the OBS or DESC data 
set of a horizontal control job. 

As stated in the INTRODUCTION, a horizontal control job consists of two separate 
data sets - the HZTL OBS data set and the GEOD DESC data set. The HZTL OBS data 
set. may contain a greater number of points than the corresponding GEOD DESC data 
set. This might occur when there is no descriptive data for the peripheral 
points and for unmarked (auxiliary) points. Station descriptions or recovery 
notes are required only for recoverable survey points . Apart from the 
peripheral points, there may be a number of nonrecoverable control points 
(either originally unmarked or confirmed lost) which · must be carried along in 
the OBS data set for network integrity purposes. There may also be recovery 
notes for stations not used or found destroyed in a survey. Observations for 
such stations would not be in the OBS data set, In isolated instances, there 
may be recoverable control points for which no descriptive data are available. 
In these instances the submitting organization should write a description for 
each recoverable control point and include it in the GEOD DESC data set. 

\Jhen recording data on magnetic tape or floppy disks (see MEDIA FOR SUBMITTING 
DATA), the two data sets of a horizontal control job must be submitted in 
separate files. These files may be on the same disk/ reel of tape or on 
different disks/reels . In any case, the first record of every data set (see 
Chapters 2 and 3) must contain information positively identifying the data and 
project: the job code, the data set type, the name of the submitting agency, and 
the data set creation date . 

MEDIA FOR SUBMITTING DATA 

Although, in principle, any computer-readable, general-purpose data-recording 
medium can be handled, the two media currently accepta.ble to NGS are the 5 1/ 4 
inch and 3 1/2 inch floppy disk and the standard 1/2 inch magnet-le tape. 
Magnetic tape should ·be used only as the medium for submitting large volumes of 
data. Floppy disks are pre.ferred when submitting a single job or jobs which 
contain small to medium amounts of data. 

\Jhen da.ta are submitted on floppy disks, the files must be created using an 
MS DOS operating system and be in ASCII character format. 

The following information must be provided for each floppy disk submitted : 

1 . Complete name and address of the submitting agency. 

2. Number of files and the name of each file on the disk. 

3 . Method of keying data and machine used (e.g., MTEN on the IBM PC). 

4 . Disk format (360 k, 750 k, 1.2 m, or l.4 mare acceptable) . 

5 . Name and telephone number of the person to be contacted in case 
of difficulty with the data. 
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This information should be furnished in a letter of transmittal . A copy should 
be packed with the data set . 

When the data are submitted as files of formatted records on magnetic tape , the 
following information is expected to be given for each reel of tape : 

') 

"" 
()' 

1 . Name and address of the submitting agency . 

2 . Reel number or identification symbol assigned 
by the submitting agency . 

3. Number of files and .contents of each file 

5 . 

6 . 

7 . 

8 . 

9 . 

by job code and data type (e . g. Al HZTL OBS , 
XX GEOD DESC, etc . ) . 

Computer system on which the -tape was created 
(e . g. , IBM 360/XXX, CDC 6600 , etc . ) 

Internal label information (e . g . non-labeled , 
standard IBM label , etc . ) . 

Number of tracks (7 or 9) and parity (even or odd) . 

Recording density . (556 , 800 or 1600 BPI) . 

Record length (LRECL) and block size (BLKSIZE) . 

Character representation code (BCD , EBCDIC , etc . ) 
and keytape equipment designation , if applicable . 

10 . Name and phone number of person to be contacted 
in case of difficulty with the data . 

This information should be furnished in a letter of transmittal . A copy should 
be packed with the data set. 

A letter describing and itemizing the data transmitted should always be prepared 
for each data shipment . One copy should be enclosed with the data ship.ment , one 
sent by separate mail to NGS, and another copy retained by the sender. See 
ANNEX K for current mailing instructions . In every case , the submitting 
organization should retain a backup copy of all the data shipped until NGS 
acknowledges receipt of the data. 

CODING. KEYING. AND DATA VERIFICATION 

All data submitted to NGS for insertion into the National -Geodetic Survey Data 
Base must be coded and keyed in strict conformity with the formats and 
specifications contained in t his publication . In addition, the keyin& Q.f .41.l. 
data must ~ verified. 
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Detailed formats and specifications for the coding and keying of horizontal 
control jobs are contained in Chapter 2 (HZTL OBS data) and in Chapter 3 (GEOD 
DESC data). The formats were designed to allow the keying and verification of 
the data to be accomplished on standard computer equipment , hence the 
SO-character record was adopted as the standard for all applications . 

When coding and keying the data entries, carefully insure that alphabetic 
characters (letters) will be keyed using the alphabetic keys, and that numeric 
characters (numbers) will be keyed using the numeric keys. In particular , 
miscoding and miskeying the following characters must be avoided: 

0 - number "zero" 
0 letter "0" 

SPECIAL CHARACTERS 

1 - number "one" 
L letter "L" 

2 - number "two" 
Z letter "Z" 

In addition to the alphabetic characters (letters A through Z) and the numeric 
characters (numbers 0 through 9), only the following special characters are 
allowed: 

(*) asterisk 
( ) blank or space 
(,) comma 
( . ) pet:iod or 

decimal point 
($) dollar sign 

SEQUENTIAL RECORD NUMBERING 

(+) plus sign 
(-) minus sign or hyphen 
(-) equal sign 
(/) slash or solidu.s 
(() left parenthesis 
()) right parenthesis 

The first six characters of every record are reserved for a record sequence 
number . The purpose of numbering records sequentially is to insure that the 
proper sequence of individual records in a data set can be verified and, if 
necessary, restored. The sequencing numbers must be assigned ·in ascending 
order, starting with the first record (the Data Set Identification Record) and 
ending with the last record (the Data Set Termination Record). 

The preferred assignment of sequence numbers starts with 000010 on the first 
record in the data set (the Data Set Identification Record) and increments by 10 
on each successive record. This numbering system allows up to nine records to 
be inserted between any two originally numbered records without the necessity o\ 
renumbering any records in the data set. Even when a large block of omitted 
records must be inserted, only a few of the existing records will have to be 
renumbered. To allow for the detection of missing records, all insertions 
and/or deletions which deviate from the basic 000010, 000020, 000030 , etc. 
"increment -by-ten" record sequence must be accounted for in the letter of 
transmittal . 

Discounting any after-the-fact insertions , the above-described sequential 
numbering system will permit a maximum of 99,999 uniquely-numbered records 
in any one data set . Should there ever be a need for a greater number of 
records in a data set, retain only the last six digits of the higher 
sequence numbers, i.e. , . .. 999980, 999990, 000000 , 000010, etc. 
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SEQUENTIAL RECORD NUMBERING 

The first six characters of every record are reserved for a record sequence 
number. The purpose of numbering records sequentially is to insure that the 
proper sequence of individual records in a data set can be verified and , if 
necessary, restored. The sequencing numbers must be assigned in ascending 
order, starting with the first record (the Data Set Identification Record) and 
ending with the last record (the Data Set Termination Record) . 

The preferred assignment of sequence numbers starts with 000010 on the first 
record in the data set (the Data Set Identification Record) and increments by 
10 on each successive record . This numbering system allows up to nine records 
to be inserted between any two originally numbered records without the 
necessity of renumbering any records in the data set. Even when a large block 
of omitted records must be inserted, only a few of the existing records will 
have to be renumbered. To allow for the detection of missing records , all 
insertions and/or deletions which deviate from the basic 000010 , 000020, 
000030, etc. "increment-by-ten" record sequence must be accounted for in the 
letter of transmittal. 

Discounting any after-the-fact insertions, the above-described sequential 
numbering system will permit a maximum of 99,999 uniquely-numbered records 
in any one data set. Should there ever be a need for a greater number of 
records in a data set, retain only the last six digits of the higher 
sequence numbers, i.e., ... 999980, 999990, 000000, 000010, etc. 
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This information should be furnished in a letter of transmittal. A copy 
should be packed with the data set. 

A letter describing and itemizing the data transmitted should always be 
prepared for each data shipment. One copy should be enclosed with the data 
shipment, one sent by separate mail to NGS, and another copy retained by the 
sender. See ANNEX K for current mailing instructions. In every case, the 
submitting organization should retain a backup copy of all the data shipped 
until NGS has processed and adjusted the data. 

CODING, KEYING, AND DATA VERIFICATION 

All data submitted to NGS for insertion into the National Geodetic Survey Data 
Base must be coded and keyed in strict conformity with the formats and 
specifications contained in this publication. In addition, the keying of all 
data must be verified. 

Detailed formats and specifications for the coding and keying of horizontal 
control jobs are contained in Chapter 2 (HZTL OBS data) and in Chapter 3 {GEOD 
DESC data) . The formats were designed to allow the keying and verification of 
the data to be accomplished on standard computer equipment, hence the 
BO-character record was adopted as the standard for all applications. 

When coding and keying the data entries, carefully insure that alphabetic 
characters (letters) will be keyed using the alphabetic keys, and that numeric 
characters (numbers) will be keyed using the numeric keys. In particular, 
miscoding and miskeying the following characters must be avoided: 

0 - number "zero" 
O - letter "0" 

1 - number "one" 2 - number "two" 
L - letter "L" Z - letter "Z" 

SPECIAL CHARACTERS 

In addition to the alphabetic characters (letters A through Z) and the numeric 
characters (numbers O through 9), only the following special characters are 
allowed: 

( *) asterisk (+) plus sign 
( ) blank or space (-) minus sign or hyphen 
(,) comma (=) equal sign 
(.) period or (/) slash or solidus 

decimal point ( () left parenthesis 
( $) dollar sign () ) right parenthesis 
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Figures 1-1 and 1-2 illustrate an assignment of station serial numbers to 
control points and to their peripheral points (reference marks, azimuth marks, 
and/or eccentric points) . The numbering system provides unique identifiers 
for all the survey points. An AZ MK or RM which is being treated as a control 
point must not also be identified as a peripheral point in the OBS data set. 
The same station serial number must be consistently used throughout the OBS or 
DESC data set of a horizontal control job. 

As stated in the INTRODUCTION, a horizontal control job consists of two 
separate data sets - the HZTL OBS data set and the GEOD DESC data set. The 
HZTL OBS data set may contain a greater number of points than the 
corresponding GEOD DESC data set. This might occur when there is no 
descriptive data for the peripheral points and for unmarked (auxiliary) 
points. Station descriptions or recovery notes are required only for 
recoverable survey points. Apart from the peripheral points, there may be a 
number of nonrecoverable control points (either originally unmarked or 
confirmed lost) which must be carried along in the OBS data set for network 
integrity purposes. There may also be recovery notes for stat ions not used or 
found destroyed in a survey. Observations for such stations would not be in 
the OBS data set. In isolated instances, there may be recoverable control 
points for which no descriptive data are available. 
In these instances the submitting organization should write a description for 
each recoverable control point and include it in the GEOD DESC data set. 

The two data sets of a horizontal control job must be submitted in separate 
files. These files may be on the same disk or on different disks. In any 
case, the first record of every data set (see Chapters 2 and Annex P) must 
contain information positively identifying the data and project : the job code, 
the data set type, the name of the submitting agency, and the data set 
creation date. 

MEDIA FOR SUBMITTING DATA 

Data may be submitted on compact disk (CD), zip disk or floppy disk, CD being 
generally preferable. The files must be created using a Windows or MS DOS 
operating system and be in ASCII character format. 

The following information must be provided for each disk submitted: 

1. Complete name and address of the submitting agency. 

2. Number of files and the name of each file on the disk. 

3. Method of keying data and machine used (e.g., MTEN on the IBM 
PC) . 

4. Name and telephone number of the person to be contacted in 
case of difficulty with the data. 
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A horizontal control point is defined as any survey point whose position has 
been previously determined and is in the NGS Data Base, whose position is to 
be determined in an adjustment of the submitted HZTL OBS data, or whose 
(adjusted) position is available from another source. A survey point is 
defined as any point which has one or more directions, angles (horizontal or 
vertical), distances or vectors measured to it or from it. A survey point may 
be a monumented (or otherwise permanently marked) control point, a reference 
mark or azimuth mark, a temporary point (not permanently marked and therefore 
non- recoverable) such as an auxiliary point, or an unmonumented recoverable 
landmark (usually an intersection station) such as a flagpole or church spire. 
An eccentric instrument setup and eccentric target (or reflector) also qualify 
as survey points under this definition. 

Each survey point in a horizontal control job must be assigned a unique four
digit station serial number within the range 0001 through 9999. A unique 
station serial number not only identifies the various observations within the 
HZTL OBS data set but is the project specific link between data in the HZTL 
OBS data set and data in the GEOD DESC data set. 

Normally there are many survey points in a horizontal control job which are 
not intended as control points. These points are, by their nature, peripheral 
to a control point. Examples of peripheral points are unoccupied reference 
and azimuth marks. Eccentric instrument setups and eccentric targets (or 
reflectors} are treated as peripheral points if the respective eccentric 
observations are to be reduced to center. This is usually the case when the 
eccentric point is not permanently marked. But, if an eccentric point is 
offset more than 10 meters from the control point to which it belongs (even 
though it may be unmarked), or if the eccentric point is permanently marked 
(e.g., a reference mark is occupied}, then the respective eccentric 
observations should not be reduced to center, and the eccentric point should 
be treated as another control point. 

When an eccentric instrument setup is utilized in a field project, whose 
offset distance from the respective control point does not exceed 10 meters, 
the respective eccentric observations should be reduced to center by the 
submitting organization and coded in the HZTL OBS deck as if the control 
station had been occupied. If, for any reason, this is not desired, the 
eccentric point in question must be carried as a control point and must be 
assigned a four-digit station serial number of its own. 

An unoccupied reference or azimuth mark has one or more directions, angles, 
and/or distances measured to it but not from it. A reference mark or azimuth 
mark which is occupied as a part of the survey scheme (e.g., as an eccentric 
occupation of the respective control point) should always be treated as a 
distinct control point. However, a reference or azimuth mark with directions, 
angles, and/or distances measured from it (as well as to it} for the purpose 
of verifying and/or supplementing the observations which tie together the 
control point and its peripheral points may remain a peripheral point. 

The observations (directions, angles, and/or distances} which link the 
peripheral points with the respective control points must appear in the 
appropriate subset of the HZTL OBS data set (see Chapter 2). 
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Chapter 1 

HORIZONTAL CONTROL (HZTL) DATA 

INTRODUCTION 

For coding and processing purposes, data associated with geodetic horizontal 
control (HZTL data) have been divided into two groups. These two groups are 
(1) field observations (OBS data) and (2) descriptions and recovery notes 
(DESC data) . Detailed instructions and formats for coding and keying 
horizontal control OBS and DESC data sets are contained in Chapters 2 and 3. 
The treatment of all data normally generated in the conduct of a classical 
horizontal control survey (triangulation, trilateration, and/or traverse) is 
described. 

Although both types of data are normally generated in a horizontal control 
survey, OBS and DESC data must be submitted to NGS in separate data sets. 
These will be inserted in the National Geodetic Survey Data Base. 

The foregoing implies that every horizontal control survey project (or several 
small projects submitted as one "job" - see below) will be received at NGS as 
two distinct data sets HZTL OBS and GEOD DESC data sets. The two data sets 
created for each horizontal control job must be submitted at the same time. 

JOB CODE AND SURVEY POINT NUMBERING 

The basic unit or group of data is given the name "job." A horizontal control 
job can contain the data for a maximum of 9999 survey points - see the 
definition of "survey point" below. If the number of survey points in a 
horizontal control survey project exceeds this limit, the data must be divided 
and submitted in multiple jobs. A job will normally contain the data 
collected for one project (i.e., one unit of field work); however, several 
small projects can be included in one job, even though they may have no points 
in common. The preferred determining factor in selecting several small 
horizontal control survey projects for inclusion in any one job is geographic 
proximity. 

A two-character alphanumeric job code must be assigned to each horizontal 
control job submitted by an organization. The job code, along with the data 
set type, the name of the submitting agency, and the data set creation date 
will serve to uniquely identify each data set received by NGS. The first 
character of the two-character job code must always be a letter; the second 
character may be either a letter or a number (1 through 9) . The preferred 
method of assigning job codes is to begin with Al and end with ZZ, i.e., Al, 
A2, ... , A9, Bl, ... , Zl, ... , Z9, AA, AB, ... , ZZ. This allows for a total 
of 910 uniquely-identified horizontal control jobs to be submitted by any one 
organization. Should this sequence be exhausted, the job codes may then be 
assigned again from the beginning - Al, A2, etc. 
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Chapter 2 

HORIZONTAL OBSERVATION (HZTL OBS) DATA 

INTROPUCTION 

The purpose of Lhis chapter is to provide detailed specifications and 
instructions for the coding and keying of an observation data set for a 
horizontal control job . As explained in Chapter 1, a horizontal control job 
consists of two distinct data sets which must be submitted together . The 
companion data set to the horizontal observation (HZTL OBS) data set discussed 
in this chapter is the data set which contains descriptions and/or recovery 
notes for the control points in the horizontal control job . The descriptive 
(GEOD DESC) data set is discussed in Chapter 3. 

HZIL OBS DATA SET RECORPS 

The data which constitute an HZTL OBS data set are organized into ten 
categories, which are as follows : 

Project Data 
Horizontal Direction Data 
Global Positioning System Data 
Horizontal Angle Data 
Vertical Angle/Zenith Distance/Level Data 
Distance Data 
Azimuth Data 
Survey Equipment Data 
Control Point Data 
Fixed Control Data 

Within these categories, the data have been grouped into one or more logical 
units called "records." A record is a string of characters containing data 
coded according to a specific format. Every record in an HZTL OBS data set 
consists of 80 characters or "columns" (standard punched card image) . Within 
each record, the 80 columns are divided into fixed-length "character fields," 
each field reserved for a specific data item. Accordingly, for every desired 
data item, a field of appropriate length exists into which the data item is 
entered . The set of rules by which the specific data items are converted into 
strings of alphanumeric characters is known as the "format" of that record. 

The types of records which may appear in an HZTL OBS data set are listed in 
Table 2-1 on the following page . Each type of record has been given a name. A 
block diagram portraying the data fields and a brief description of each data 
field in that record can be found in the FORMAT DIAGRAMS . 



TABLE 2-1 

HORIZONTAL OBSERVATION DATA SET RECORDS 

[FIRST RECORD] 
*ii!* - Qa·~a ~et IdenUU~ation Rec2rd 
*10* - Project Title Record 
*11* - Project Title Continuation Record 
*12* - Project Information Record 
*13* - Geodetic Datum and ElliRsoid Record 
*20* - Horizontal Direction Set Record 
*21* - Horizontal Direct ion Comment Record (Optional ) 
*22* - HoI1~2nt1l Qirection Rec2rd 
*25* - G·PS Occupation Header Record 
*26* - GPS Occupation Comment Record (optional) 
*27* - GPS Occupation Measurement Record ·· 
*28* - GPS Clock Synchronization Record 
*29* - GPS Clock S:'£Ilchronization Comment Record (oRtionall 
*30* - Horizontal Angle Se.t Record 
*31* - Horizontal Angle Comment Record (Optional ) 
*32* - H2Ii~ontal angle Recoid 
*40* - Vertical Angle Set Record 
*41* - Vertical Angle Comment Record (Optional ) 
*42* - Vertical Angle Record 
*45* - Observed Difference of Elevation Record 
*46* - Observed Difference of Elevation Comment Record (optional ) 
*47* - Observed Difference of Elevation Continuation Record 
*50* - Taped Distance Record 
*51* - Unreduced Distance Record 
*52* - Reduced Distance Record 
*53* - Unreduced Long Li ne Record 
*54* - Reduced Long Li ne Record 
*55* - Dis~an~e Comment Record (ORtionall 
*60* - Laplace / Astronomic Azimuth Record 
*61* - Geodetic azimuth Recoid 
*10* - Instrument Re~ord 
*80* - Control Point Reco r d 
*81* - Control Poin t Record (UTM/SPC) 
*82* - Reference or Azimuth Mark Record 
*83* - Bench Mark Record [discontinued-Use *86* re.cord instead] 
*84* - Geoid Height Record (Optional) [dlscontinued-Use *86*] 
*85* - Deflection Record (Optional) 
*86* - Qitbome~Ii~ Heigh~. Ge2id Height, 'lliRsoid Height Recoid 
*90* - Fixed Qontrol Record 

[LAST RECORD) 
*aa* - Data Set Terminat ion Record 

Note : The symbol "aa" denotes the two-character job code assigned 
by the submit t ing organization - see Chapter 1 . 
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Except for the first and last records of the data set, the second characte.r 
field of each record (columns 7·10) contains a two·digit numerical data code, 
preceded and followed by an asterisk, which specifies the format type for that 
record (*10*,*ll*, . .. ,*90* ·see Table 2·1) . In the first and last records of 
the data set (the Data Set Identification Record and the Data Set Termination 
Record) the second character field (columns 7·10) contains the two·character 
alphanumeric job code assigned by the submitting organization (*Al* ,*A2* , . . .. , 
*ZZ* · see Chapter 1) . The first character field of every record (columns 1·6) 
is reserved for the respective record sequence number · see Chapter 1. The 
remaining portion of each record (columns 11·80) contains character fields which 
are unique to each type of record . 

STRUCTIJRE OF THE HZTL OBS DATA SET 

The first record of an HZTL OBS data set must be the Data Set Identification 
Record. It contains the required information to identify the data set and to 
correlate it with its companion GEOD DESC data set · job code , data type (HZTL 
OBS), name of submitting organization , and date the data set was created . The 
last record of the data set must be the Data Set Termination Record. It is the 
only other record in the data set containing the job code that appears in the 
same field (columns 7· 10) on the Data Set Identification Record . 

The HZTL OBS data set is bracketed by these two delimiting records . The data in 
between may pertain to one or more units of field work . The field observation 
data for several horizontal control survey projects may be submitted in one HZTL 
OBS data set under the same job co~e , provided that the total number of control 
points does not exceed 9999 (see Chapter 1). When two or more projects are 
included in one job, each project must be grouped to form a complete unit . Each 
project must begin with a *10* record, contain any number of the other types of 
records in proper sequence , and terminate with one or more *90* records. 

TABLE 2·2 · HZTL OBS STRUCTURE 
~ata Set ldentificatiQD Record 
*10* record . .. . First Project . . . . 
*90* record 
*10* record .... Second Project . . . . 
*90* record 

.. .. . .. . . . . . . . . . 

*10* record .. .. Last Project . . . . 
*90* record 
Data Set Termination Record 
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A horizontal control survey project is defined as a unit of field work 
containing a number of survey points (control points and peripheral 
points - see Chapter 1) which are connected by observations - horizontal 
directions , horizontal angles, vertical angles, distance measurements, and/or 
Global Positioning System (GPS) phase measurements . When coded as a part of an 
HZTL OBS data set, a project is a block of records comprising record groups 
arranged in the following order : 

Project Data <*10*-Series) Records : 

*10* ,*ll*,*12*,*13* records 

Horizontal Direction Data (*20*-Series) Records: 

*20*,*21* ,*22* , . .. ,*22* for first set of horizontal directions 
*20* ,*21*,*22*, .. . ,*22* for second· set of horizontal directions 

*20*,*21* ,*22* , . . . ,*22* for last set of horizontal directions 

Global Positioning Systems Data <*20*-Series) Records: 

*25*,*26*,*27*,*27* 
*25*,*26*,*27* ,*27* 

for first set of GPS data 
for second set of GPS data 

*25* ,*26*,*27*,*27* 
*28*,*29* 

for last set of GPS data 
for each clock synchronization 

(These records may be in any order within the GPS data series records) 

Horizontal Angle Data (*30*-Series) Records: 

*30* ,*31*,*32*, .. . ,*32* for first set of horizontal angles 
*30*,*31*,*32*, ... ,*32* for second set of horizontal angles 

*30* ,*31*,*32*, .. . ,*32* for last set of horizontal angles 

Vertical Angle/Zenith Distapce/I.evel Data (*40*-Series) Records: 

*40* ,*41* ,*42*, . . . ,*42* for first set of vertical angles 
*40*,*41*,*42*, ... ,*42* for second set of vertical angles 

*40* ,*41*.*42* , . .. ,*42* for last . set of vertical angles 

*45*,*46*,*47* 
*45*,*46* ,*47* 
*45*,*46*,*47* 

for first elevation difference 
for second elevation difference 
for last elevation difference 

Distance Data (*50*-Series) Records : 

*50* ,*55* for each taped distance 
*51*,*55* for each unreduced line-of-sight distance 
*52* ,*55* for each reduced line -of-sight distance 
*53*,*55* for each unreduced long-line distance 
*54*,*55* for each reduced long- line distance 
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Azimuth Data (*60*-Series) Records : 

*60* for each observed astronomic/Laplace azimuth in the project 
*61* for each geodetic azimuth used in the project 

Suryey Equipment Data (*70*) Records : 

*70* for each item of survey equipment used in the project 

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

*80* or *81* for first control point 
*82* for each peripheral RM or 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 RM or ·AZ MK at second control point 
*85*,*86*, as applicable, for second control point 

*80* or *81* (possibly *82*) for last control point 
*82* for each peripheral RM or AZ MK at last control point 
*85* ,*86* , as applicable, for last control point 

Fixed Control Data (*90*) Records : 

*90* for each control point published by the NGS . . 

PROJECT DATA RECORDS 

*10* -
*ll* -
*12* 
*13* -

Project Title Record 
Project Title Continuation Record 
Project Information Record 
Geodetic Datum and 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 *ll* 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 *ll* records . The *12* record, which contains the date and general 
location of the survey , the survey method employed and the order classification 
of the survey , is always required . The *13* record defines the geodetic datum 
with 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 datum is other than the North American 
Datum of 1983 (NAP 83). The entries on these records (see FORMAT DIAGRAMS) are 
self-explanatory; however, the following data items will be explained in greater 
detail: 

Project Title: The elements 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 
elements are coded elsewhere (*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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In general, the title by which the project is known to the submitting agency 
should be used, supplemented to reflect geographic locality, as required. If 
the project is best described as covering an area network (triangulation or 
trilateration), give the .geographic locality covered by the survey (e.g . , KING 
COUNTY). If the project is generally linear such as an arc of triangulation or 
trilateration, or a traverse which is not confined within one locality, then 
give the geographic localities of its endpoints, in the order of the progress of 
the survey (e . g., CHARLESTON TO CAPE ROMAIN) . Unless it is a part of the geo
graphic locality name, omit the state or country designation if only one state 
or country is involved. This information will be coded on the *12* record . 
Otherwise, use abbreviations listed in ANNEX A. Omit commas, periods, etc., and 
abbreviate in the interest of fitting the entire title on the *10* record, if 
possible. 

Survey Method: A one-digit code is provided on the *12* record to specify 
the survey method used - triangulation "(1) -, trilateration (2), traverse (3), or 
GPS (4). For horizontal control survey projects in which more than one survey 
method is prominent, enter the code for that survey method which best character
izes the project as a whole. 

Order and Class of Survey: A two-digit code is provided on the *12* 
record to specify the order of accuracy of the survey. The first digit of 
this code reflects the order and the second digit the class of the survey 
in accordance with the Standards and Specifications for Geodetic Control 
Networks, prepared and published by the Federal Geodeti.c Control Committee 
(FGCC), Rockville, MD (September 1984). In addition to the five horizontal 
control survey categories defined in this publication, two other survey 
categories need to be considered - surveys of the Trans-Continental Traverse 
(TCT) type, and surveys of lower-than-third-order accuracy. The respective two
digit codes are as follows : 

AA - AA Order Interferometric Positioning 
AO - A Order Interferometric Positioni'ng 
BO - B Order Interferometric Positioning 
00 Trans-Continental Traverse 
10 - First Order 
21 - Second Order Class I 
22 Second Order Class II 
31 - Third Order Class I 

- 32 - Third Order Class II 
40 - Lower Than Third Order 

The order-and-class code assigned to a horizontal control survey project should 
reflect the procedures and specifications by which the main-scheme network was 
observed. It is understood that many times there are supplemental control 
points and intersected landmarks to which observations of a lesser order of 
accuracy are made. 

When well-defined parts of a project fall into different order-and-class 
categories, consideration should be given to dividing the project accordingly 
and submitting the parts as individual projects. If this is not practical, 
assign an order-and-class code to the entire project which corresponds to the 
highest order of accuracy observed (i . e ., if networks of both 1st Order and 2nd 
Order Class I appear in a hori.zontal control survey project, assign order-and
class code 10 to the project as a whole). In this case, however, special care 
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must be taken to correctly identify the order and type of each horizontal 
control point on the corresponding *80* or *81* record, according to which order 
of accuracy main-scheme network the control point belongs - see section entitled 
SURVEY POINT DAIA RECORDS and also see ANNEX E. 

PATE AND TIME 

The date the .HZTL OBS data set was created must appear on the Data Set Identi
fication Record, and the dates on which survey operations commenced and 
terminated must be entered on one of the project data records (*12* record) . In 
addition , character fields for the. date and time of observation are provided on 
all observation data records . Throughout the HZTL OBS data set, date and time 
are to be coded as follows : 

Date : The full date is coded as an eight-digit integ~r number consisting of 
four two-digit groups denoting (from left to right) the last whole century , 
number of full years since the last turn of century, month of the year , and day 
of the month (CCYYMMDD) . When the century is omitted, the date is coded as a 
six-digit integer number denoting the year, month, and day (YYMMDD). If the day 
is not known, leave the last two columns of the field blank; if the month is not 
known, leave the last four columns of the field blank. For example, 8 February 
1970 would be coded as follows: 

1. Full date is known: 
2. Day of the month is not known : 
3. Month of the year is not known : 

19700208 or 
197002 or 
1970 or 

700208 
7002 
70 

NOTE : The full date for GPS data will be coded as a six-digit integer 
number containing three two-digit groups denoting (left to right) the 
number of full years since the last turn of the century, month of the 
year, and the day of the month (YYMMDD) . 

Time : A five-character field is reserved for the time of day on each 
observation data record. The time of day is coded as a four-digit integer 
number consisting of two two-digit groups denoting (from left to right) the 
hours and minutes of a 24-hour clock (HHMM) , to be entered in the leftmost four 
columns of the field. The last column of the five-character time field is 
reserved for the appropriate one-letter time zone designation(see below). 
Except for GPS observations , the l.Q.&A.l ~ ~ is to be used; in this manner 
ambiguities are avoided concerning the date, which is always assumed to be the 
"local" date (i .e., the date changes at local midnight). 

NOTE: The time of GPS data must be in Universal Coordinated Time 
(UTC), otherwise known as Greenwich Mean Time (GMT) or ZULU time. 

Time Zone: A time zone is a geographic region in which uniform time 
differing by an integer number of hours from the Greenwich Mean Time (GMT) is 
maintained by law. In theory, a time zone extends 7-1/2 degrees in longitude 
east and west of a •time meridian• whose longitude is a multiple of 15 degrees 
(si nce the Earth rotates 360 degrees in 24 hours, 15 degrees of longitude 
difference equals one hour of time difference). In practice, the lines which 
separate adjacent time zones follow political boundaries and are therefore 
rather irregular. Associated with every time zone is a •time zone descriptionR 
- an integer number positive west of Greenwich and negative east of Greenwich -
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which represents the number of hours which must be added (algebraically) to the 
local zone time in order to obtain the corresponding GMT. The time zone 
description is reduced by one hour when the standard zone time is changed to 
daylight-saving time. 

Instead of the numerical time zone descriptions , it is more convenient to use 
the U.S. Navy one-letter codes which uniquely identify every time zone around 
the world. In this system, GMT is the "Z" (Zulu) Time Zone. Time zones east of 
Greenwich are identified by letters A,B,C, etc . , through L, with the letter J 
omitted. Time zones west of Greenwich are identified by letters N,O,P, etc. , 
through X. The letter Y is used to designate the western half of the time zone 
centered on the meridian of longitude 180 degrees (International Date Line), and 
the letter K is used to designate the eastern half of this zone. 

The worldwide use of the time zone descriptions and of the U.S. Navy one · letter 
designations is illustrated in ANNEX H. ln ·the continental United States (US), 
Alaska (AK), and Hawaii (HI) the time zones are as follows : 

TABLE Z·3 - U,~. NAVY IIME ZONE DESIGNATIONS 
STANDARD DAYLIGHT TIME U.S. NAVY 

I E KE I DESIGNATION 
Atlantic AST Eastern EDT 60\J +4 Q (Quebec) 
Eastern EST Central CDT 75\.1 +5 R (Romeo) 
Central CST Mountain MDT 90\.J +6 S (Sierra) 
Mountain MST Pacific PDT 105\J +7 T (Tango) 
Pacific PST Yukon YDT 120\.J +8 u (Uniform) 
Yukon YST AK/HI HDT 135\.J +9 v (Victor) 
AK/HI HST Bering BOT 150\J +10 \J (Whiskey) 

If the time zone cannot be reliably ascertained, leave the last column of the 
time field blank. In this. case, the time coded into the first four columns of 
the time field will be interpreted as the standard time in a zone determined on 
the basis of the longitude of the survey point from which the respective 
observation was taken . 

OBSERVAIION DATA RECORDS 

In connection with classical survey operations, the term "observation" is used 
to denote one of many angular and linear measurements accomplished to quantify 
geometric relationships among survey points . In this context, the observations 
which occur in a horizontal control survey project can be classified as (1) 
horizontal directions, (2) horizontal angles, (3) vertical angles/zenith 
distances/leveling, and (4) distance measurements. Astronomic and geodetic 
azimuths used for orientation control may also be regarded as a type of 
observation. The HZTL OBS data set records which pertain to these observations 
are categorized as follows : 

*20*-Series Records 
*30•-Series Records 
*40*-Series Records 
*50*-Series Records 
*60*-Series Records 

- Horizontal Direction/CPS Data 
- Horizontal Angle Data 
- Vertical Angle/Zenith Distance/Level Data 
· Distance Data 
- Azimuth Data 
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Although the GPS data records are not observations as defined here , they are 
used in conjunction with observational phase measurements to derive the Data 
Transfer Records (ANNEX N) . 

The basic element of an observation is a numerical value expressing the 
measured quantity in appropriate units of measurement . The units of measurement 
used consistently for all observations in the HZTL OBS data set are (1) 
sexagesimal degrees, minutes, seconds, and decimals of a second of arc for 
angular observations, and (2) meters and decimals of a meter for distance 
measurements . In addition to the respective measured quantity, other elements 
necessary to describe a horizontal control survey observation are (1 ) the type 
of observation, (2) the identity of the survey points from which and to which 
the observation is taken (standpoint and forepoint - see below), and (3) an 
estimate of the accuracy of the measured quantity. At times, auxiliary 
information such as the time of the observation and the height of the instrument 
and/or target are required in or~er to obtain proper spacial relationships . 

The type of observation is specified by the data code of the record . The survey 
points associated with an observation are identified by unique, job-specific 
station serial numbers (see below) . A reliable, specific estimate of the 
overall accuracy of a horizontal control survey observation is rarely at hand. 
However, a generalized accuracy estimate can be inferred from several data items 
which are normally available - the order and class of survey, the type of survey 
equipment used, the number of replications (independent measurements) taken , and 
the rejection limit enforced. With the exception of the Job-Specific Instrument 
Number (see below), the observation data items . related to the estimate of 
accuracy of a horizontal control survey observ~tion will be treated in the 
section entitled ACCURACY OF THE OBSERVATIONS . 

Several data items which appear on the observation records are treated below. 
Detailed explanation of other observation data items is given elsewhere in this 
chapter . 

Standpoint and Forepoint: In c.onnection with a horizontal control survey 
observation, the point from which the observation is taken (e.g., the point 
which is occupied with a surveying instrument) will be referred to as the 
"standpoint" or "instrument station." The point to which the observation is 
taken (e.g., the point to which the foresight is directed) will be referred to 
as the "forepoint" or "target station." 

Station Serial Number : For the purpose of identifying the standpoint and 
forepoint on the observation records in a concise manner , each survey po~nt 
(control point or peripheral point) is assigned a job-specific station serial 
number in the range 0001 to 9999. See Chapter 1 for a detailed explanation of 
the survey point numbering system. See also the next section entitled 
ASSIGNMENT OF STATION SERIAL NUMBERS . 
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'Weather Code: 'Where applicable, five adjacent integer fields have been 
reserved on the observation records for one-digit codes. These will be referred 
to collectively as the "weather code . " The first of these codes is a general 
problem indicator, which should be the digit "0" under normal conditions or the 
digit "l" if a problem was encountered during an observation, in which case the 
problem ·must be explained on one or more comment records to immediately follow 
the observation record. The other four one-digit codes are indicators of 
visibility, temperature , cloud cover , and wind , in that order . These indicators 
may assume the values 0, 1 , or 2 (see Table 2-4 below). Any one of these five 
indicators may be left blank if the condition it represents is either not known 
or not applicable . 

TABLE 2-4 - 'WEATHER CODE 

CODE .*** 0 1 2 

PROBLEM No Problem See Not 
INDICATOR Encountered Comment Used 

VISIBILITY Good Fair Poor 
INDICATOR (Over 15Ml) (7MI to lSMI) (Under 7MI) 

TEMPERATURE Normal Range Hot Cold 
INDICATOR ( 32-F to 80-F) (Over 80-F) (Belo·w 32-F) 

CLOUD COVER Clear Partly Cloudy Overcast 
INDICATOR ( Be l ow 20%) (20% to 70%) (Over 70%) 

WIND Calm Moderate * Strong ** 
INDICATOR (Under SMPH) (SMPH to lSMPH) (Over lSMPH) 

*No effect on observations . **Possibly affecting observations . 
***Blank if the condition is not known or not applicable . 

Job - Specific Instrwnent Number : The instrument used to accomplish a 
horizontal control survey observation must be known; the type of survey 
equipment ( i.e., its resolution and expected accuracy) will be used to compute a 
standard error for. the observation . In order to identify the instrument on 
the resp·ective observation record in a concise manner, a unique three -digit 
number in the range 001 to 999 is to be assigned to each item of survey 
equipment used in the job . In cases where this may be impractical, a three 
digit · instrument number may be assigned to a class of survey equipment (e.g . , 
all 100-foot uncalibrated steel tapes could be treated as one "ins t rument") , i t 
being understood that such a class label must correctly reflect the type, 
resolution , and expected accuracy of all instruments covered by i t . 

In a manner analogous to the assignment of station serial numbers , the 
instrument numbers are to be un i que throughout a job, i . e . , an item of 
survey equipment which appears in more than one project in the job must be 
consistently identified by the same number , while different items of survey 
equipment must be identified by different numbers throughout the HZTL OBS da~a 
set. A *70* record must be prepared for each item of survey equipment which has 
been assigned an instrument number - s ee SURVEY EQUIPMENT DATA RECORDS. 
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Height of Instrument and Height of Target: Horizontal control survey 
measurements are seldom observed literally mark-to-mark between the survey 
points involved. Normally, they are measured from a surveying 1.nstrument 
mounted on a tripod, wooden stand, or survey tower erected over the standpoint 
to a "target" (e . g., a survey light, retro-reflector, or remote instrument) 
mounted on a similar structure over the forepoint. 

The height of instrument (H. I.) is the vertical dist.ance fro.m the top of the 
occupied survey mark (standpoint) to the optical center of the surveying 
instrument, positive if the instrument is above the mark, and negative if it is 
below the mark. This distance i .s also known as the "height of telescope." 
Similarly, the height of target (H.T.) is the vertical distance from the 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 system of the remote instrument) in the case of 
electronic distance measurements. This ~istance is also known as the "height of 
object." 

Together with the elevation (and geoid height) of the respective survey points, 
the height of instrument and the height of target are desired data items in some 
horizontal control survey observations and required in others. For horizontal 
directions and horizontal angles, the height of instrument and the height of 
target are desired for the computation of skew normal and deflection 
corrections . For vertical angles and distances, the height of instrument and 
the height of target are required for the reduction of instrument-to-target 
measurements to mark-to-mark values. 

When the surveying instrument cannot be installed directly over the desired 
survey point and eccentric observations which are to be reduced to center are 
submitted, the height of instrument entered on the observation record must be 
the vertical distance between tbe top of t:he survey point aark to which the 
eccentric observations are to be reduced and the horizontal plane pa:ss ing 
through t:he optical center of the horizontally-offset surveying instrument . The 
same considerati.ons apply to an eccentric target, retro-reflector, or remote 
instrument. 

Visibility Code: Information concerni.ng intervisibility between 
monumented control points is of great value to the local surveyor, who is not 
normally prepared to build survey towers over the control points to be occupied 
or sighted upon. To allow for recording this information, a provision was made 
for a one-letter visibility code on the observation records which pertains to 
line-of-sight observations. This code indicates whether or not the forepoint 
(i.e., a target which might be easily constructed over the forepoint) can be 
seen from ground level (height of eye) at the standpoint. 
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Since reference marks, azimuth marks, and the horizontal control point to which 
they belong are assumed to be intervisible at ground level, the visibility code 
is further used to indicate whether the forepoint is an RM or an AZ MK 
associated with the standpoint. The respective one-letter codes are listed 
below . If a conflict arises in the assignment of a visibility code, the 
hierarchy implied by this list should be followed. In each case, "forepoint" is 
meant to describe either a natural target or a simple target installed at 
height-of-eye level over the forepoint, and "ground" implies height-of-eye level 
at the respective standpoint. 

l. N Forepoint is not visible from ground. 
2. R - Forepoint is an RM associated with standpoint. 
3. z - Forepoint is an A2 MK associated with standpoint _. 
4. v - · Forepoint is visible from ground. 

The codes R and Z are to be used only for reference and azimuth marks which are 
associated with the standpoint, that is, in connection with observations from 
the respective horizontal control point to its own reference or azimuth marks, 
or possibly in connection with observations taken among the reference or azimuth 
marks belonging to the same control point. ~en the forepoint is an RM or A2 Ml< 
which belongs to another control point, the codes Nor V, as applicable, should 
be used . The visibility code field should be left blank if the intervisibility 
between the respective standpoint and forepoint is not known. 

ASSIGNMENT OF STATION SERIAL NUMBERS 

The station serial number (SSN) is a four -digit number in the range of 0001 to 
9999, used to uniquely identify every survey point which appears in an HZTL OBS 
data set. The survey point numbering system was explained in detail in Chapter 
1. To recapitulate, a survey point is defined as any point in a survey project 
which has one or more observations to it or from it. In a horizontal control 
network, a survey point is either a control point or a peripheral point. 

Control Points: A control point is a survey point whose geodetic position 
is to be determined by the survey project, or whose position has been determined 
in a previous survey. Examples of a control point are (1) a monumented (or 
otherwise permanently marked) triangulation, trilateration, traverse, or GPS 
station; (2) a recoverable landmark (usually an intersection station) such as a 
flagpole or church spire; or (3) an unmarked (and hence nonrecoverable) survey 
point which must be carried as a control point for network integrity purposes. 
A survey point which cannot be positioned because of insufficient observations, 
whose geodetic position is not available from other sources, and which does not 
qualify as a peripheral point (se·e below) must also be treated as a control 
point, in that such a survey point must be identified by a unique, station 
serial number (see *82* record under RECORD FORMATS). 

Each control point in a horizontal control job must be assigned a unique, four
digit station serial number . ~en more than one project appears in a job, care 
must be taken to insure that (1) the same station serial number is assigned to a 
control point which several of the projects may have in common , and that (2) 
different control points are assigned different station serial numbers 
throughout the horizontal control job . The station 'serial numbers assigned to 
control points in the OBS data set of a horizontal control job must be the same 
as those used to identify the same control points in the corresponding DESC data 
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set. In particular , any survey point for which a description and/or recovery 
note is to be submitted in the DESC data set must be identified by a unique , 
station serial number, i .e . , it must be carried as a control point in the 
corres ponding OBS data set . 

Peripheral Poi nts : Peripheral points are survey points in the vi cini ty of a 
control point which are not intended for positioning, such as reference marks 
and azimuth marks. These points are still identified by unique , four-digit 
station serial numbers . Unmonumented eccentric instrument setups and eccentric 

·targets/reflectors are also peripheral points if the respective observations are 
re.duce.d to center . 

An eccentric point, RM, or AZ MK is not always treated as a peripheral point . 
If the eccentric instrument setup or target/reflector placement is made over a 
monumented (or otherwise permanently marked) point which can serve as a control 
point (e . g ., when a reference mark is occupied), in many cases it will be 
desirable to treat the eccentric point as another control point . In any case , 
when an eccentric point is offset more than 10 meters from the respective 
control point , the eccentric observations should not be reduced to center (see 
next section), and the eccentric point should be treated as a control point , 
whether i t is permanently marked or not . 

A RM or an AZ MK which has not been occupied (i.e ., one which has one or more 
directions , angles, and/or distances measured to it but not from it ) is a 
peripheral point . But, if it is to be positioned, treat i t as another control 
point .· An RM or AZ MK that is occupied as a part of the survey scheme (i . e ., as 
an eccentric occupation .of the respective control point) should always be 
treated as a distinct control point . An RM or AZ MK that has directions, 
angles, and/ or distances measured from i t (as well as to it ) for the purpose of 
verifying and/or supplementing the observations which tie together the control 
point and its peripheral points may remain a peripheral point even though the RM 
or AZ MK may appear as a standpoint on an observation record in this particular 
case . 

The observations which establish the l i nkage between a peripheral point and 
its respective control point must appear among the observation data records . As 
a minimum , the following observations are required: 

1 . Eccentric Points: At least one angular observation (horizontal 
direction or horizontal angle) and one distance measurement, either from 
the eccentric point to the respective control point, or from the control 
point to the eccentric point . 

2 . Reference Marks : At least one angular observation (horizontal 
direction or horizontal angle) and one distance measurement from the respective 
control point to the RM in ques t ion . 

3 . Azimuth Marks : At least one angular observation (horizontal direction 
or horizontal angle) and one distance measurement from the respective control 
point to the AZ MK in questi on . 
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TREATMENT OF ECCENTRIC OBSERVATIONS 

When the surveying instrument cannot be installed directly over the desired 
control point (i.e., when the control point cannot be "occupied"), observat i ons 
must be made with the instrument offset a short distance from the intended 
standpoint . Similarly, when the target, retro-reflector , or remote instrument 
cannot be installed directly over the intended forepoint , observations are made 
to a target, retro-reflector, or remote instrument which is offset a short 
distance from the respective control point. When such a condition exists, the 
offset point from which and/or to which the observations are actually taken is 
said to be "eccentric" with respect to the control point in question, which is 
referred to as the "center . " 

.Eccentric observations are normally "reduced to center" as a part: of the field 
computation process . A correction is computed for each eccentric observation 
from the distance and direction of the offset. After such a correction is 
applied, the respective observation ceases to be "eccentric . " For all practical 
purposes it is regarded as having been taken from the intended standpoint to the 
intended forepoint . As a &eneral rule. eccentric observations should be reduced 
to center by the submitting agency and included in the HZTL OBS data set as 
normal (i.e .. non-eccentric) observations . 

When eccentric observations are submitted, care must be taken to select one of 
the two possible methods of handling eccentric observations which is applicable 
to the eccentric point in question, and to identify the respective eccentric 
point accordingly - either as a peripheral point if Method A is applicable, or 
as a control point if Method B is applicable (see preceding section for 
definitions of "control point" and "peripheral point") . 

Method A: ~ eccentric observations AI£. .tQ be reduced to center. 
In this case , the eccentric point is identified as a peripheral point. When 
such a peripheral point is encountered as either a standpoint or forepoint on an 
observation record, the respective observation will be reduced to center , and 
the original (eccentric) observation will not be retained . This method is 
applicable only to eccentric points which are offset no more than 10 meters from 
the respective control point . For offsets of greater than 10 meters Method B is 
mandatory. · 

Method B: ~ eccentric ~ ~ to be treated~~ control point whether 
permanently marked or not. In this case , no reduction to center is involved, as 
the respective observations are not regarded as eccentric . The eccentric 
standpoint or forepoint is identified by a unique, four-digit station serial 
number just as any other control point (see preceding section) . It is given a 
name (e.g ., , SMITH ECC, if the name of the respective control point is SMITH) , 
and a *80* or *81* record containing its (approximate) geodetic position and 
elevation must appear among the *80*-series records . This method should be used 
for eccentric poi nts which are permanently marked, regardless of the offset 
distance involved . Method B must always be used for eccentric points which are 
offset by more than 10 meters from the respective control point, whether the 
eccentric point is permanently marked or not. 
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ACCURACY OF IHE OBSERVATIONS 

For every horizontal control survey observation, an estimate of the absolute 
accuracy of the measured quantity must be available for the purpose of assigning 
appropriate weight to that observation when it participates in the adjustment of 
the respective horizontal control network . The absolute accuracy of a 
measurement is defined as the degree to which the result of that measurement 
approximates the true value of the measured quantity. Since the true value of a 
direction, angle, or distance is not known, it then follows that the accuracy of 
a horizontal control survey observation can only be estimated (1) by comparing 
the results of different measurements of the same quantity, . and (2) by analyzing 
the misclosures by which the measured quantities fail to satisfy geometric 
conditions in the respective horizontal control network (e . g . , triangle 
misclosures). 

A horizontal control survey observation is rarely made ·as a single , isolated 
measurement. Once the required surveying equipment is set over the survey 
points in question, it is a common practice to measure the same quantity 
(direction, angle, or distance) several times within a short span of time, each 
complete measurement being carried out according to an observation scheme which 
has been carefully designed to eliminate instrumental errors (and possibly other 
constant and systematic errors as well). The advantage of "replication" is that 
large blunders can be detected and eliminated, and that the resulting group of 
measurements can be treated statistica!:J_as a random sample . 

Each measurement is corrected for any known constant and/or systematic error . 
Then the resulting corrected sample elements are screened for outliers (larger
than expected random errors which are suspected to be blunders), usually by the 
application of a fixed, empirical rejection limit, and the mean of the remaining 
measurements is used as the best approximation of the true value. 

Assuming that the blunders and/or outliers have been eliminated, and that 
constant and/or systematic errors from all known sources have been eliminated 
either by the observing procedure or by the application of computed corrections ·, 
other errors remain, as evidenced by a random disagreement (however small) which 
still normally exists among "corrected" sample elements. If another sample of 
measurements of the same quantity is taken with the same type of instrument but 
under different-environmental conditions, the mean value of the second sample 
will normally differ from the first sample . If many such samples are taken, the 
mean values of the re-observed samples will be found to disagree in a random 
manner as well . 

The errors which remain after the blunders and outliers are eliminated and 
after the sample elements are corrected for constant and systematic errors 
are seen as random errors of two different kinds . Random errors of the first 
kind are those errors which manifest themselves as discrepancies among the 
elements of a sample . Since the presence and general magnitude of these errors 
are readily apparent when the elements of the sample are compared, random errors 
of the first kind are known as "sample-internal" or "internal" errors. Random 
errors of the second kind are those errors which remain constant for all 
measurements within a sample but vary in a random manner for samples which are 
reobserved under different conditions. Since they introduce the same bias into 
every measurement in the sample, the presence and general magnitude of these 
errors become apparent only when the mean values of several reobserved 
samples are compared, or when misclosures of geometric conditions in the 
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respective horizo,ntal control network are analyzed . Because · of this fact, 
random errors of the second kind are known as "sample-external" or "external" 
errors. 

The accuracy estimate needed to determine the proper weight for a horizontal 
control survey observation is the standard error (sigma) reflecting the 
combined effect of the internal and external errors which affect that obser
vation. Such an estimate of the total uncertainty associated with the 
respective measu.red quantity is given by the vector sum (square root of the sum 
of squares) of the one-sigma estimates reflecting the contributions of the 
corresponding internal . and extei:tal errors. 

A direct estimate of the contribution of the respective internal errors (i . e. , 
the Internal Consistency Sigma - see below) can be obtained as the standard 
deviation of the computed sample mean; a value based upon experience may be 
given when the sample size is one . If no value · is specified on the respect ive 
observation record (i.e., the field is left blank), a one-sigma estimate can be 
obtained as a function of the rejection limit and number of replications, or 
from a default value based on the type of survey equipment used, nwnber of 
replications taken, and on the order- and-class of the survey . 

A direct estimate of the contribution of the respective external errors (i.e., 
the External Consistency Sigma - see below) is rarely at hand, as horizontal 
control survey observations are not normally re-accomplished by design under 
different environmental conditions for the purpose of evaluating the effect of 
the external errors. A value based on experience may be given; however , if no 
value is specified on the respective observation record ( i.e ., the field is left 
blank), a default value based on the survey equipment used, order-and-class of 
the survey, and on the t .ype of the survey points involved will be assigned. In 
connection with triangulation projects, a collective estimate of the external 
error affecting horizontal directions (or horizontal angles) in that project 
will be recovered from the set of triangle misclosures when that project is 
first adjusted by NGS. 

The data items which pertain to the accuracy estimate of the respective 
horizontal control survey observation not treated elsewhere in this chapter 
are defined below. 

Number of Replications : Number of independent measurements of the same 
quantity, normally carried out within a short span of time (i . e . , under the 
same environmental conditions ) by the same personnel using the same equipment 
(i . e ."; sample size) . In connection with horizontal control survey observations , 
it is the number of times a complete measurement procedure (observing scheme) is 
executed with the objective of obtaining a group of measurements the mean value 
of which is to be used as the observed quantity (e . g., number of positions in a 
set of horizontal directions) . 

Rejection Limit: Maximum variation allowed in a group of measurements . 
The individual measurements which exceed this limit are normally dropped from 
the sample and hence do not enter into the computation of sample mean. For 
horizontal directions and horizontal angles , the rejection limit is expressed as 
the ·maximum deviation of the individual measurements from the respective sample 
mean. For vertical angles and for distance measurements, the rejection limit is 
expressed as the maximum spread between the individual observations included in 
the sample ( i.e., maximum range) . 
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Internal Consistency Sigma: One-sigma estimate reflecting the contribution 
of the sample-internal random errors to the total uncertainty associated with a. 
measured quantity. In connection with horizontal control survey observations, a 
direct estimate of the effect of the respective internal errors is usually 
available as the standard deviation of the computed sample mean. See discussion 
above concerning the treatment of the accuracy estimate of an observation for 
which this data item is missing. 

Externa.l Consistency Sigma: One-sigma estimate reflecting the contribution 
of the sample.-external random errors to the total uncertainty associated with a 
measured quantity. In connection with horizontal control survey observations, a 
direct estimate of the effect of tl)e respective external errors is not normally 
available; however, a value based on experience may be given. See discussion 
above concerning the treatment of the accuracy estimate of an observation for 
which this data item is missing. 

HORIZONTAL DIRECTION DATA RECORDS 

*20* - Horizontal Direction Set Record 
*21* - Horizontal Direction Comment Record (Optional) 
*22* - Horizontal Direction Record 

The horizontal direction data records, identified by *20*-series data codes, 
are listed above; the block diagrams depicting the respective formats 
will be found under FORMAT DIAGRAMS. 

Since one horizontal direction by itself is meaningless, horizontal directions 
must be observed in sets of tw~ or more directions. The respective 
observations are normally recorded in a field record book and later abstracted 
onto a standard form which is usually referred to as the "abstract of 
horizontal directions." As recorded on the "abstract," each direction consists 
of a group of "paintings" observed clockwise from the "initial" (direction to 
the first object sighted in the observing sequence), which is normally assigned 
a value of zero . For each forepoint included in the set, the horizontal 
direction value desired is the mean value of the respective group of paintings 
(in sexagesimal degrees, minutes, seconds, and decimals of second), corrected 
for eccentricity of the instrument and/or target, if applicable (see TREATMENT 
OF ECCENTRIC OBSERVATIONS). 

Each set of horizontal directions is to be submitted as a group of records which 
must begin with one *20* record. In addition to containing infor.mation which 
pertains to the set as a whole, the *20* record also contains the data items 
associated with the initial direction. Following the *20* record, there may be 
one or more *21* comment records. These comment records are optional, except 
when the problem indicator flag on the *20* record (first digit of the weather 
code) is "l", in which case at least one *21* record containing an explanation 
of the problem encountered is required. 

After the *21* record(s), or immediately after the *20* record if no *21* 
record(s) ar·e present, one or more *22* records must follow, one for each 
additional direction observed in the set. Each of these *22* records must have 
the same standpoint designation and set number (see below) as the *20* record of 
that horizontal direction set. 



When two or more sets of hor i zontal directions are observed at the same station , 
each set must be submitted as a separate , complete group of *20*-series records 
(i . e ., a *20* record, one or more *21* records if applicable, followed by one or 
more *22* records). All sets observed at the same station must be assigned 
different set numbers and must appear as consecutive sets in the order of 
increasing set numbers among the *20*-series records . 

Set Number : The first set of observations associated with a survey control 
point is normally coded as 01 . Subsequent sets are coded 02 , 03, etc . Deviation 
from this procedure should be explained either in the comment records or in the 
transmitting letter to prevent someone unfamiliar with the original coding to 
think that the records were not coded or lost . Sets observed at peripheral 
eccentric points are considered to belong with the control point and must be 
numbered as if observed at the control station. Again, the set numbers of 
successive sets of horizontal directions observed at the same station (including 
peripheral stations) need not be consecutive , but they must be assembled in 
increasing order . 

Number of Objects Sighted in Ibis Set : The number of forepoints to which 
directions were observed in the set of horizontal directions , including the 
initial equals the number of objects sighted in the set . This number minus one is 
equal to the number of *22* records which must appear behind the *20* record in 
that set . 

Date and Time : The date of observation is required (at least the year ) and 
must appear on every *20* record . The time of observation, when available , is 
desired to indicate the approximate ti~e of day; any time associated with the set 
of horizontal directions (e.g . , time of first observation, mean time of the set, 
etc.) is acceptable. Both date and time become required items when one attempts 
to set parameters for an adjustment based upon date and time constraints . 

GLQBAL POSITIONING SYSTEM DATA RECORDS 

*25* - GPS Occupation Header Record 
*26* - GPS Occupation Comment Record (Optional) 
*27* - GPS Occupation Measurement Record 
*28* - GPS Clock Synchronization Record 
*29* - GPS Glock Synchronization Comment Record (Optional) 

The Global Positioning System records, identified by the *25* - *29* data codes, 
are listed above; the block diagrams illustrating the respective formats will be 
found under FORMAT DIAGRAMS . 

Whereas observations of classical survey operations are recorded in ASCII format . 
in this text, GPS observations containing code and phase data are recorded by the 
GPS receiver in a binary format that is unreadable without a translation (e . g . , 
vector reduction) program. The information on the *25* to *29* records and the 
GPS code and phase measurements are required to derive the information in the GPS 
Data Trans·fer Format file (G -File) records : A,B , C,D,E,F,G,H (ANNEX N) . 

A set of one *25* and two *27* records must exist for each independent occupation 
of a control point by a GP$ receiver . The first *27* record indicates the time 
data recording was initiated plus associated occupation information; the second 
*27* indicates the time data recording was completed plus associated occupation 
information . Record the time and date referenced to UTC (or Greenwich Hean Time) . 
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A *28* record, used with older receivers which do not recover time from the 
broadcast GPS signal, is required whenever GPS receivers must be time synchronized 
to the external time source, e.g., another receiver or a master time source . \Jhen 
using these "codeless" receivers, synchronization must be established between all 
receivers taking simultaneous measurements. Two synchronizations , normally one 
before and one after collecting the GPS observations, are required to check 
receiver clock drift and to verify that no time synchronization errors ("jumps") 
occurred during the observing period . The *28* record is not required for modern 
P-code rece.ivers which may be referred to as codeless when in anti - spoofing mode . 

The station serial number , weather code, and job-specific instrument number fields 
are required on GPS records . These entries are fully explained in the section , 
OBSERVATION DATA RECORDS. Other entries in the GPS records are self explanatory . 

Job-Specific Data Media Data Identifier: Since the GPS observables (code and 
phase data) can not be practically accommodated in the formats of this text, they 
must be submitted in manufacturer specific or·RINEX (Receiver Independent 
Exchange) data file formats . Depending upon the receiver type, one or more files 
may be generated. However, it is still necessary to associate a specific set of 
data file(s) to a specific occupation . This is done by the user who assigns a 10 
character identifier for each station occupation. These identifiers are unique to 
a specific project and reflect information on the physical or digital labels of 
the phase data files . The sole function of the data media identifier is to 
provide to NGS a one-to-one correspondence between a control point occupation and 
a GPS data file . The standard format for the data media identifier can be found 
in ANNEX N. 

Antenna Hei&ht: The antenna height is the vertical distance from the indicated 
point of the occupied survey mark to the Ll phase center of the antenna. Slant, 
slope or offset heights are not acceptable. 

HORIZONTAL ANGLE PATA RECORDS 

*30* - Horizontal Angle Set Record 
*31* - Horizontal Angle Comment Record (Optional) 
*32* - Horizontal Angle Record 

The horizontal angle data records, identified by *30*-series data codes, 
are listed above; the block diagrams illustrating the respective formats 
will be found under FORMAT DIAGRAMS . 

Horizontal angles (clockwise), as opposed to horizontal directions , are normally 
observed in connection with surveys of low accuracy (e . g. , third order or lower) 
using repeating theodolites and engineer's transits. The characteristic feature 
of these instruments is the double concentric motion about the vertical axis by 
means of which the horizontal circle can be set precisely to zero when one of 
the forepoints is sighted upon, and the desired horizontal angle to another 
forepoint can be "repeated"; i.e., measured several times in succession, each 
time allowing the horizontal circle reading to be incremented by the magnitude of 
the measured angle . The desired angular measure, expressed to a greater precision 
than the resolution of the respective instrument, is obtained when the total angle 
accumulated on the horizontal circle is divided by the number of "repetitions." 

The number of repetitions must not be confused with the number of replications , as 
one angle measurement by this method, involving any number of repetitions, 
constitutes but one determination of that angle (i.e.,~ replication). 
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Normally, several such determinations are made; the desired horizontal angle 
value is the mean value of the respective group of measurements (in sexagesimal 
degrees, minutes, seconds, and decimals of second), corrected for eccentricity 
of instrument and/or target, if applicable (see TREATMENT OF ECCENIRIC 
OBSERVATIONS). Two forepoints are involved with every horizontal angle 
observation; the value given must be the clockwise angle from the first (left) 
forepoint to the second (right) forepoint. 

Since a horizontal angle is a complete observ~tion in itself, every horizontal 
angle may be submitted as a •set of size one," i.e., as a *30* record followed 
by one or more *31* comment records. These comment records are optional, except 
when the problem indicator on the *30* record (first digit of the weather code) 
is 1, in which case at least one *31* record containing an explanation of the 
problem encountered is required. 'When more than one angle is measured as a part 
of the same observing scheme (e.g., angle observation by Schreiber's method), 
the additional angles in the same set should be submitted as *32* records to 
follow after the *31* record or records, or immediately after the *30* record if 
no *31* records are present. In addition to the same standpoint designation, 
each of these *32* records must bear the same set number (see below) as the *30* 
record of that horizontal angle set. 

'When two or more sets of horizontal angles are observed at the same station, 
each set must be submitted as a separate, complete group of *30*-series records 
(i.e., a *30* record, one or more *31* records if applicable, followed by one or 
more *32* records). All sets observed at the same station must be assigned 
different set numbers and must appear as consecutive sets in the order of 
increasing set numbers among the *30*-series records. If horizontal angles are 
to be reduced to center, the sets observed at peripheral eccentric points of the 
same control point must appear as members of the same sequence together with any 
set or sets observed directly over the corresponding control point. 

Set Number: Normally coded as 01, unless two or more sets of horizontal 
angles observed at the same standpoint (either between the same or between 
different forepoints), in which case these sets must appear adjacent among the 
horizontal angle data records. The first set in the sequence must be assigned a 
two-digit set number, e.g., 01, and each additional consecutive set bearing the 
same standpoint designation must be assigned a higher number, e.g., 02, 03, etc. 
For this purpose, sets observed at peripheral eccentric points are considered to 
belong with the respective control point and must be grouped accordingly. The 
set numbers of successive sets of horizontal angles observed at the same station 
need not be consecutive; however, they must be increasing. 

Number of Angles Obseryed in This Set: Total number of horizontal angles 
observed as a part of the same observing scheme . This number minus one equals 
the number of *32* records which must appear behind the respective *30* record 
in that set . 

Date and Time: Date of observation is required (at least the year) and must 
appear on every *30* record. Time of observation, where available, is desired 
to indicate the approximate time of day; any time associated with the horizontal 
angle observation (e.g., starting time, mean time, ending time, etc.) is 
acceptable. Both date and time become required items when one attempts to set 
parameters for an adjustment based upon date and time constraints. 
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VERTICAL ANGLE/ZENITH DISIANCE DATA RECORDS 

*40* - Vertical Angle Set Record 
*41* - Vertical Angle Comment Record (Optional) 
*42* - Vertical Angle Record 

The vertical angle/zenith distance data records, identified by *40*-series data 
codes, are listed above; the block diagrams illustrating the respective formats 
will be found under FORMAT DIAGRAMS. 

Vertical angles (or zenith distances) are observed in connection with classical 
horizontal control survey projects for the purpose of obtaining elevation 
differences between horizontal control points by trigonometric leveling. The 
elevation of one or more of the survey points involved must be reliably known 
from some other source. 

In addition to vertical angles and distances between survey points, the 
determination of the elevation differences by trigonometric leveling requires a 
knowledge of the geoid height at every survey point involved and of the 
deflection of vertical in the direction of each vertical angle observed at every 
standpoint. Since geoid heights and deflections of the vertical are seldom 
known , it is a common practice to assume a zero value for these quantities, and 
therefore only approximate results can normally be obtained. For this reason, 
vertical control should not be extended by this method without frequent ties to 
existing bench marks in the project area. Aside from the difficulties mentioned 
in the preceding paragraph, trigonometric leveling suffers from a large uncer
tainty due to atmospheric refraction. This uncertainty is brought about by the 
unpredictable nature of the irregular, preponderantly vertical bending of an 
optical ray due to the variation of the refraction gradient along its path . 
This effect of atmospheric refraction is the dominant source of the external 
random error associated with vertical angle observations . To control the 
influence of this external error, the magnitude of which grows with the length 
of the observed line, reciprocal vertical angles are often observed 
simultaneously or nearly simultaneously from both ends of the respective line . 

In a manner similar to other types of horizontal control survey observations, a 
vertical angle is usually measured several times in rapid succession following a 
standard observing scheme . The desired vertical angle value is the mean value 
of the respective group of measurements (in sexagesimal degrees, minutes, 
seconds, and decimals of second) accompanied by the appropriate angle code (see 
below) which identifies the value given as an elevation angle (E), depression 
angle (D), or a zenith distance (Z). Since the magnitude of the dominant 
external error affecting the vertical angle measurement is proportional to the 
length of the observed line (see above, the respective External Consistency 
Sigma is expressed as seconds of arc per kilometer . ) 

A vertical angle is a complete observation in itself; hence every vertical 
angle may be submitted as a "set of size one," i.e., as a *40* record 
followed by one or more *41* comment records. These comment records are 
optional, except when the problem indicator on the *40* record (fir~t digit ur 
the weather code) is 1 , in which case at least one *41* record containing an 
explanation of the problem encountered is required. When two or more vertical 
angles to different forepoints are measured at a station as a part of the same 
observing scheme, the additional vertical angles in the same set should be 
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submitted as *42* records to follow after the *41* record or records, or 
immediately after the *40* record if no *41* records are present. In addition 
to the same standpoint designation, each of these *42* records must bear th~ 
same set number (see below) as the *40* record of that vertical angle set . 

When two or more sets of vertical angles are observed at the s.ame station, each 
set must be submitted as a separate, complete group of *40*-series records 
(i .e., a *40* record, one or more *41* records if applicable, followed by one or 
more *42* records). All sets observed at the same station must be assigned 
different set numbers and must appear as consecutive sets in the order of 
increasing set numbers among the *40*-series records. For .this purpose , sets 
observed at peripheral eccentric points of the same control point must appear as 
members of .the same sequence together with any set or sets observed directly 
over the corresponding control point. 

Set Number: Normally coded as 01, unless there are two or more sets of 
vertical angles observed at the same standpoint (either to the same or to 
different forepoints), in which case these sets must appear adjacent among the 
vertical angle data records . The first set in the sequence must be assigned a 
two-digit set number, e . g . , 01 , and each additional consecutive set bearing the 
same standpoint designation must be assigned a higher number , e.g., 02, 03, etc . 
For this purpose, sets observed at peripheral eccentric points are considered to 
belong with the respective control point and must be grouped accordingly. The 
set numbers of successive sets of vertical angles observed at the same station 
need not be consecutive; however , they must be increasing. 

Number of VAs or ZDs Observed in Ibis Set : Number of forepoints to which 
vertical angles (or zenith distances) were observed as a part of the same 
observing scheme . This number minus one equals the number of *42* records which 
must appear behind the respective *40* record in that set of vertical angles . 

Date and Time: Date of observation is require4 (at least the year) and 
must appear on every *40* record . The full date and the time of the vertical 
angle observation to each forepoint involved should be supplied ·whenever 
possible, so that any search based on date and time can be made for 
simultaneous or nearly simultaneous reciprocal vertical angle observations . 
For this purpose, a time field appears on the *42* record as well as on the 
*40* record. 

Angle Code: Vertical angles are measured with respect to the direction of 
the gravity vector at the respective standpoint by theodolites or transits 
equipped with appropriate vertical circles. Depending on the instrument, the 
origin (zero graduation m~rk) of the vertical circle points either in a 
direction perpendicular to that of the gravity vector, in which case the origin 
of the vertical circle lies in the local astronomic horizon, or else it points 
in the direction opposite to that of the gravity vector, in which case the 
origin of the vertical circle indicates the local astronomic zenith. 

When the zero of the vertical circle defines the astronomic horizon·; the 
vertical angle measured is an "elevation angle" or a "depression angle" 
depending on whether the object sighted is above or below the astronomic 
horizon. When the zero of the vertical circle points in the direction of the 
astronomic zenith, the vertical angle measured is a "zenith distance." The 
zenith distance of an object above the astronomic horizon will be less than 90 
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degrees , while the zenith distance of an object below the astronomic horizon 
will be greater than 90 degrees~ 

The angle code is a one-letter indicator of the type of the vertical angle 
given . The three possible codes are as follows: 

LEVEL DATA RECORPS 

E - elevation angle 
D - depression angle 
Z - zenith distance 

*45* Observed Difference of Elevation Records 
*46* - Observed Difference of Elevation Comment Record 
*47* - Observed Difference of Elevatfon Continuation Record 

The difference of elevation data records, identified by *40*-series data codes , 
are listed above; the block diagrams illustrating the respective formats will be 
found under FOR.KAT DIAGRAMS. Differences of elevation are observed in 
connection with classical horizontal control survey projects in order to 
maintain an observed difference of elevation relationship between two horizontal 
control points for the purpose of data reduction . Both horizontal control 
points generally do not have established vertical elevations. However , either 
one of these two control points could already have an established and published 
elevation. 

In a manner similar to other types of horizontal control survey observations, a 
difference of elevation is usually measured at least twice (once in the forward 
direction and once in the reverse or backward direction) as standard observing 
practice . The desired difference of elevation is then the mean value of the two 
respective differences of elevation . However, each level running (i.e., forward 
and backward) can be considered as an independent observation and can be coded 
as a separate observed difference of elevation data set. 

Since a difference of elevation is a complete observation in itself , each 
observation is submitted as a *45* record, followed by one or more *46* comment 
records, followed by a *47* record. The comment records are optional, except 
when the problem indicator on the *45* record (first digit of the weather code) 
is 1, in which case at least one *46* record containing an explanation of the 
problem encountered is required. The *47* record must bear the same standpoint 
designation as the *45* record preceding it . 

'When two or more sets of differences of elevation are observed at the same 
station, each set must be submitted as a separate, complete group of *40*-series 
records (i.e . , a *45* record, one or more *46* records if applicable, followed 
by a *47* record) . 

Number of Replications: The number of replications for a single difference 
of elevation observation is one. If the difference of elevation is the mean 
value of two level runnings of the same section (i.e., forward and backwards) 
then the number of replications is coded as 2. 
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Date and Time: The date of observation is required (at least the year) and 
must appear on every *4S* record . The full date and time for the leveling 
observation should be supplied whenever possible. The observation time coded 
should be the mid-time for the running of the section. 

DISTANCE DATA RECORDS 

*SO* - Taped Distance Record 
*Sl* - Unreduced Distance Record 
*S2* - Reduced Distance Record 
*S3* - Unreduced Long Line Record 
*S4* - Reduced Long Line Record 

-*SS* Distance Comment Record (Optional) 

The distance data records, identified by *50* -series data codes, are listed 
above; the block diagrams illustrating the respective formats will be found 
under FORMAT DIAGRAMS . 

Submit a *SO*, *51*, *S2*, *S3*, or *54* record, followed by one or more *SS* 
comment records, for every distance determination in the horizontal control 
survey project. The comment records are optional, except when the problem 
indicator (first digit of the weather code) is l, in which case at least one 
*SS* record containing an explanation of the problem encountered must follow the 
respective *SO*, *Sl*, or *S2* distance record. The weather code has been 
omitted on the *S3* and *S4* long-line records . In every case, the desired 
distance value is the mean value of the respect ive group of replicated 
measurements to which all corrections applicable to that type of distance 
measurement have been applied (in meters and decimals of meter) , further 
corrected for eccentric setup at either end of the measured line, if applicable 
(see TREATMENT OF ECCENTRIC OBSERVATIONS). It must be accompanied by the 
appropriate distance code (see below) which identifies the distance value gi ven 
as to its type. 

The *SO* record is intended for distances measured with either calibrated or 
uncalibrated (i.e., standardized or not standardized) steel or invar tapes. 
Included are distances consisting of any number of segmen'ts taped horizontally, 
taped distances -consisting of any number of segments which have all been reduced 
individually to a common horizontal reference surface (other than the sea level 
or the ellipsoid), and one -segment unreduced taped distances (less than or equal 
to one tape length) measured along a slope . The limitation to only one segment 
in this last case is forced by the additional data items (the elevation 
difference between the respective marks and the heights of tape supports over 
the marks) required for each such taped distance segment. Excluded are taped 
distances which have been reduced to sea level (geoid), to the ellipsoid, or to 
mark-to-mark, for which the *52* record should be used . In every case, the 
respective standardization , catenary, and temperatu.re corrections, as applicable 
to the method of measurement and/or to the equipment used, are assumed to have 
been applied. 

The *Sl* record is intended for unreduced slant-range a1stances under 100 
kilometers measured by electronic distance-measuring equipment (DME) . Included 
are line-of-sight instrument-to - reflector distances measu,red by electro-optical 
DME and master-to-remote distances measured by microwave DME with a resolution 
(i . e. , smallest directly readable measurement unit) of 1 centimeter or better. 
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Excluded are distances measured to a precision coarser than 1 centimeter 
(because the respective Rejection Limit, Internal Consistency Sigma, and 
External Consistency Sigma should be expressed in different units ), which may be 
submitted as *53* records. In every case, the respective instrument and/or 
reflector calibration corrections and refraction correction , as applicable to 
the method of measurement and/or to the equipment used, are assumed to have been 
applied. 

The *52* record is intended for t .aped distance!!', and for distances under 100 
kilometers measured by electronic DME with a precision of 1 centimeter or 
better, which have been reduced (1) to sea level (i.e. , to the geoid), (2) to 
the ellipsoid (either NAD 83 or as specified on the *13* record), or (3) to 
mark-to-mark . For the same rea.son given in the preceding paragraph , reduced 
distances measured to a coarser precision than 1 centimeter should be submitted 
as *54* records . In every case, the distance given is assumed to be the 
appropriately reduced value correspondin~ to the mean· of the respective sample 
of distance measurements to which all applicable corrections have been applied. 
Among the required data items are elevations (and of the geoid heights, if 
applicable) which were used in the reduction process (possibly different than 
those provided on the corresponding *80*-series records) . 

The preponderant external random errors affecting precisely taped distances or 
line-of-sight distances measured by fine-resolution electronic DME arise out of 
the inadequacy of the mathematical models used to correct the respective 
distance measurements for distance-dependent systematic errors, such as the 
temperature and catenary corrections in case of taped distances, or the 
refraction correction in case of distances measured by precise electro-optical 
or electro-magnetic DME. The magnitude of the respective external random errors 
is therefore also proportional to the length of the measured line. For this 
reason, the External Consistency Sigma on the *SO*, *Sl*, and *52* records is 
expressed as a parts-per-million (ppm) value . 

The *53* and *54* records are counterparts of the *51* and *52* records 
intended , respectively, for unreduced and reduced long-line distances (100 
kilometers and longer) measured with either fine or coa.rse resolution by an 
indirect method. Examples of such long- line distances a.re the antenna - to
antenna spatial chords a.nd the corre.spondlng reduced sea-level (geoidal) , 
ellipsoidal , or -mark-to-mark distances derived from line-cros.sing measurements 
made with a long-range, airborne electro-magnetic DME (e.g. HIRAN), or obtained 
by extraterrestrial techniques (e.g ., VI.BI) . These records may also be used , 
respectively, for unreduced and reduced slant-range distances under 100 
kilometers measured directly by a coarse-resolution DME. Since the preponderant 
external random errors associated with long-line and/ or coarse-resolution 
distance measurements do not normally exhibit any relationship with the length 
of the respective line , the External Consistency Sigma on the *53* and *54* 
records is expressed in meters. 

Date and Time: Date of observation is required (at least the year) and must 
appear on every distance observation record. Time of observation, where 
available, is desired to indicate the approximate time of day; any time 
associated with the distance observation (e.g., stattiug tiwe, we~n tiw~. ending 
time, etc. ) is acceptable . 
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Distance Code: A one-letter indicator of the type of distance involved. 
This indicator must appear immediately following the distance field on the 
distance observation records. The possible distance codes are as follows : 

1. Unreduced Distances: 

T - distance taped horizontally 
H - taped distance reduced to horizontal 
S - slope distance or slant-range distance 
C - spatial chord distance 

2. Reduced Distances : 

G - sea-level (geoidal) distances 
E ellipsoidal distances-
X - mark-to-mark distances 

AZIMUIH DATA RECORDS 

*60* - Laplace/Astronomic Azimuth Record 
*61* - Geodetic Azimuth Record 

The azimuth data records, identified by *60*-series data codes, are listed 
above; the block diagrams illustrating the respective formats will be found 
under FORMAT DIAGRAMS. 

A Laplace azimuth is an astronomic azimuth determination (e.g . , by observation 
of the star Polaris) converted to a corresponding geodetic azimuth by the 
application of the Laplace correction. A data element necessary for the 
computation of the Laplace correction is the east-west (prime-vertical) 
component of the deflection of vertical at the respective standpoint . If the 
deflection component is not known from other sources, an astronomic longitude 
must also be observed . A horizontal control point at which the prime-vertical 
component of the deflection of vertical is known, and at which a determination 
of astronomic azimuth has been made, is called a "Laplace station . " 

Laplace azimuths are the primary means for orienting a survey project if the 
orientation cannot be obtained with respect to established horizontal control 
points (e . g . , because of intervisibility problems) . lJhen a survey project is 
extended away from existing horizontal control, Laplace stations must be 
established at regular intervals to guard against the buildup of systematic 
errors which may cause a gradual swing in the orientation of the network. 

Submit a *60* record for each astronomic or Laplace azimuth used in the project. 
If there are two or more sets of astronomic azimuth observations (e.g . , sets 
observed on different nights), submit a separate *60* record for each set . The 
desired Laplace azimuth is the mea.n value of the respective set of astronomic 
azimuth observations to which all applicable corrections , including the Laplace 
correc'tion, have been applied (in sexagesimal degrees, minutes, seconds, and 
decimals of second), further corrected for eccentricity of instrument and/or 
target, if applicable (see TREATMENT OF ECCENTRIC OBSERVATIONS). 

A required data item on the *60* record is the Prime-Vertical Component 21. 
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Deflection (Eta), i.e., the difference between the astronomic and geodetic 
longitudes of the standpoint, as used in the computation of the ex~ressed 
Laplace correction. In addition to its absolute numerical value in seconds, the 
direction of the prime-vertical component of the deflection of vertical, i.e., 
the Direction .2.f ~ must be specified as "E" or "W" according to whether the 
astronomic longitude falls east or west of the corresponding geodetic longitude 
of the standpoint. 

The results of astronomic observations in the form of an astronomic azimuth or a 
computed Laplace azimuth and the meridional and prime-vertical components of the 
deflection of vertical are called for on the *60* and *85*. records of the HZTL 
OBS data set . In addition, the respective astronomic latitude, longitude, 
and/or azimuth observations should be submitted separately in full detail for 
rigorous processing and incorporation into the astronomic data file of the 
National Geodetic Survey Data Base . 

Geodetic azimuths are used when orientation control for a survey project is 
obtained with respect to the existing horizontal control network by including an 
azimuth reference object (e . g . , the azimuth mark) among the forepoints to which 
horizontal directions or horizontal angles are observed at one or more existing 
horizontal control points . Such control points, occupied for the purpose of 
establishing connection with the existing horizontal control network , must be 
identified as "fixed" by means of *90* Fixed Control Records (see FIXED CONTROL 
PATA RECORDS) . 

Submit a *61* record containing the respective geodetic azimuth value (in 
sexagesimal degrees, minutes , seconds, and decimals of second) for every 
azimuth reference object to which a horizontal direction or horizontal angle has 
been observed for the purpose of providing orientation control for the survey 
project. But, do not submit a *61* record if the aziJ11Utb reference object in 
question is another control point in the HZTL OBS data set, i.e., if a *80* or 
*81* record defining its geodetic position appears among the *80*-series records 
(see SURVEY POINI DATA RECORDS). Instead, if such a control point is used for 
azimuth reference, it must be identified as "fixed" by means of a *90* Fixed 
Control Record in the same manner as the respective standpoint (see above) . 

Pate and Time: The date of the astronomic azimuth observation is required 
(at least the year) and must appear on the respective *60* Astronomic/Laplace 
Azimuth Record. The time of observation is desired to indicate the approximate 
time ; any time associated with the astronomic azimuth observation (e . g., 
starting time, mean time , ending time, etc . ) is acceptable . Date and time have 
been omitted on the *61* Geodetic Azimuth Record, since one does not observe a 
geodetic azimuth . It is a computed quantity . 

Origin of Azimuth: A one-letter code indicating the branch of the 
meridian (north or south) with respect to which the azimuth given on a *60* 
or *61* record is specified. The azimuth of a line joining a standpoint and 
a forepoint is defined as the clockwise horizontal angle (0 to 360 degrees) 
measured from either the north or the south branch of the meridian at the 
standpoint to the forepoint in question. Since the azimuth may be defined 
a:. ~it.her "froU1 the north" or "from the south," the origin of the azimuth 
must be specified as "N" or "S", whichever applies. In the NAP 27 system of 
coordinates , astronomic and geodetic azimuths are defined as originating from 
the south . In the NAP 83 system of coordinates, astronomic and geodetic 
azimuths are defined as originating from the north. 
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SURVEY EQUIPMENT DATA RECORDS 

*70* - Instrument Record 

The purpose of the *70* record is to provide descriptive information pertaining 
to an item of survey equipment which has been identified by a Job-Specific 
Instrument Number (see under OBSERVATION DATA RECORPS) . Submit a *70* record 
for each item of survey equipment used in the project . Individual *70* records 
should appear in -order of increasing Job-Specific Instrument Numbers (JSIN) . 
More than one *70* record is required for any instrument used for more than one 
type of measurement. In other words , a theodolite used to mea~ure both · 
horizontal and vertical angles would require two *70* records : one to record the 
resolution of the horizontal measurements and the other to record the resolution 
of the vertical · measurements . The resolution and units symbol (~ee below) of 
these two records would be different but, the JSIN and the NGS Survey Equipment 
Code would be identical . 

If a "total station" type instrument is used in a survey , three *70* records may 
be required (horizontal directions , vertical angles and distance observations ) 
for one JSIN. If this equipment is self- contained , the JSIN and the NGS Survey 
Equipment 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 modular type 
equipment (optional EDM instruments can be mounted on the same "total station" 
base unit ) is used, the NGS Survey Equipment Code in the *70* record , which 
reflects the resolution of the distance measurements, must be that of the 
specific EDM instrument used for the .observations . (Refer to Distance-Measuring 
Equipment categories (500-799) in ANNEX F). The equipment 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 DIAGRAMS ) are self
explanatory ; however, the following data items will be explained in greater 
detail : 

NGS Survey Equipment Code : A three-digit numerical identification code is 
assigned to the different categories of survey equipment, and within each 
category to specific instruments or other items of survey equipment commonly 
used in the United States - see ANNEX F. 

Resolution of the Instrument and Units : The size of the smallest 
directly-readable linear or angular measurement unit characteristic of the 
respective item of survey equipment , followed by a two-letter symbol for 
the units in which it is expressed : 

MT - meters 
HM - millimeters 
FT - feet 
MF - millifeet 

HS - horizontal seconds of arc 
HM - horizontal minutes of arc 
VS - vertical seconds of arc 
VM - vertical minutes of arc 

The character fields reserved for Resolution j2f ~ Instrwaent and for 
~ on the *70* record aay be left blank if the resolution of the surveying 
instrument in question cannot be expressed in these units (e . g. , if the 
measurement is obtained in terms of arbitrary "dial" units which do not 
bear a fixed relationship to the measured quantity). 
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SURVEY POINT DATA RECORDS 

*80* - Control Point Record 
*81* - Control Point Record (UTM/SPC) 
*82* • Reference or Azimuth Mark Record 
*BS* • Deflection Record (Optional) 
*86* - Orthometric Height , Geoid Height , Ellipsoid Height Record 

The survey poi nt data records , identified by *80*-series data codes , are 
lis t ed above ; the block diagrams illustrating the respective formats will 
be found unde.r FORMAT DIAGRAMS . 

Submit a group of *80*-series records for every control point which appears 
in the horizontal control survey project. See ASS I GNMENT OF STATION SERIAL 
NUMBERS for definition of "control point" and "peripheral point" and for an 
explanation of the survey point numbering system. Start with the control 
point identified by the numerically lowest station serial number and continue 
with control points in the order of their increasing (not necessarily 
consecutive) station serial numbers . 

The group of *80*-series records pertaining to a control point wi ll usually 
consist of either a *80* record or a *81* record followed by as many *82* 
records as there are peripheral reference marks and/ or azimuth marks associated 
with the horizontal control point in question. Use the *BO* record if the 
geodetic position of the control point (see below) is given in geographic 
coordinates (latitude and longitude) ; use the *Bl* record if the position is 
g iven either in the Universal Transverse Mercator (UTM) coordinates or in State 
Plane Coordinates (SPC) . Following the *80* or the *Bl* record, submit one *82* 
record for each peripheral RM or AZ MK of that control point. Do not submit a 
*82* record for an RM or AZ MK which is being treated as a control point for 
which a *80* or *Bl* record appears elsewhere among the survey poi nt data 
records . After the *82* records, or after the *80* or *81* record if no *B2* 
records are present, a *85* record may follow , followed by a *86* record. A 
*85* record should be submitted if either one or both t he meridional and prime 
vertical components of the deflection of vertical are known . Submit a *86* 
record to provide orthometric height values for all control points , except for 
urunonumented recoverable landmarks pos i tioned by int ersection . The geo i d and 
ellipsoid height values in this record are op t ional , with one exception . I f the 
submitted ort.hometric height value was determined by GPS observations , the 
associated geoid height value is required . 

Two speci al cases are recognized, in whi ch a *82* record must be submitted for a 
control point instead of the usual *80* or *81* record . The first case has to 
do with survey points which would normally be regarded as horizontal control 
points ( i . e . , they do not qualify as peripheral po i nts ) , which cannot be 
positioned because of insufficient observations , and whose geodetic posit ion 
cannot be obtained from other sources . Such a survey point must be identified 
just as a normal control point, however , since the respective geodetic position 
is not available ; submit a *82* record in lieu of a *BO* or *81* record, then 
proceed as for any other normal control point , i.e., submit additional *B2* 
records, a *SS* record , and a *86* record, as applicable . 

The second case has to do with survey points which are used as vertical control 
points only, i.e . , bench marks or other points to which and/ or from which one or 
more vertical angles and distances have been observed , but no horizontal 
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directions or angles . Survey points of this kind must also be identified by 
four-digit station serial numbers . If such a survey point is positionable ( e . g. 
by trilateration), then it should be treated as a normal control point . 
Otherwise, submit a *B2* record for this point in lieu of a *BO* or *Bl* record. 
A *BS* reco·rd may follow, if applicable, but a *86* record is required . 
Additional *82* records are not allowed in this set. Should such a point have 
any peripheral reference or azimuth marks , then it should be treated as in the 
first special case, described in the preceding paragraph . 

For the purpose of easy identification, any *82* records, used in lieu of *BO* 
or *81* records as described in the special cases above, should be grouped 
together and sequenced to follow all the control points with geodetic positions. 

The entries on the *BO*-series records (see FORMAT DIAGRAMS) are · self
explanatory; however, the following data items will be explained in greater 
detail: 

Station Name: In the United States, it has traditionally been the 
preferred practice at the National Geodetic Survey (NGS) and its predecessors to 
assign intelligible names as primary identifiers of horizontal control points. 
Such "station names" have the important advantage of being mnemonic - a qual ity 
which pure numbers or arbitrary alphanumeric symbols do not possess. In 
addition, a properly chosen station name may in itself be descriptive and/ or 
indicative of the general location of the horizontal control point, which is a 
desirable property. For automatic data processing purposes, however, the use of 
station names as primary identifiers does pose some difficulty, in that their 
length ' must, of necessity, be limited to a specific number of characters , and 
that , contrary to common usage of intelligible names, exactly the same abbrevia
tion and/or spelling of the respective station name must be used whenever a 
reference is made _ to a horizontal control point in computer-readable media. 

The name of a monumented horizontal control point is usually concise, being 
limited in length by the space which is available on a standard disk marker 
for the die-stamping of the respective station name. The usual practice is 
to stamp the name~ the survey poi nt symbol (e.g., triangle) which 
appears in the center of a standard disk marker , and the year (e.g., 1935) 
in which the mark was set is usually stamped below the survey point symbol . 

In addition to this "year mark set" which normally appears stamped on every 
monumented survey point, another .date is associated with every horizontal 
control point, i . e., with every survey point which is positioned, whether it is 
a monumented control point or an unmonumented recoverable landmark (see below) . 
Referred to as the "year established," it is the year in which observations were 
first performed for the purpose of determining the position of that horizontal 
control point ; this is normally also the year in which the original description 
of that control point was prepared. The "year established" and "year-mark-set" 
of a monumented horizontal control point are often identical . 

Another type of horizontal control point is an urunonumented recoverable landmark 
(usually an inte.rsection station) such as a flagpole or church spire . The name 
of a horizontal control point of this type must be sufficiently descriptive in 
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order to identify the respective landmark (and frequently a specific feature of 
the landmark) adequately , and for this reason it is usually lengthy . 

For data processing purposes in HZTL OBS data sets, the length of a station name 
(including all imbedded blanks) is limited to JO characters , and the same limit 
applies to the name or designation of a reference mark (RH) or a z imuth mark (AZ 
MK) . Accordingly , the name of every horizontal control point to be entered on 
the *80* or *81* record (as well as the name or designation of an RH or AZ MK to 

-· be entered on the *82* record) must be abbreviated and/ or edited if it exceeds 
30 characters . Guidelines for survey point names and designations, including 
re~ommended abbreviations , are given i n ANNEX D. Note that the name or 
designation of a bench mark (BM) is. limited to 25 eharacte,rs (see Vert.ical 
Control Data, Chapters 5, 6, 7, and 8) . 

For some of the lengthier names g,iven to hor i zontal control points (e.g. , those 
of unmonumented recoverable landmarks) contraction to 30 characters will involve 
rather drastic abbreviation and editing, in which process much of t he desired 
intelligibility and descriptiveness may be lost. To minimize this effect in 
connection with geodetic materials which are intended for use by the general 
public, up to 40 characters are allowed for the name of a horizontal control 
point in the GEOD DESC data set (see Chapter 3) . This 40-character station name 
will be used in the automated publicati on of geodetic data sheets , station 
descriptions , and associated indexes . This implies that two versions for every 
station name which exceeds 30 characters in length can ex ist - a 30-character 
version used for data processing purposes , and a 40-character version used for 
publication purposes . The two versions should differ only as to the manner in 
which the station name is abbreviated and/ or edited. 

The name of a horizontal control point entered on the *80* or *81* record should 
be. taken as it appe.ars under "Station Name" i n the heading of the respective 
s t ation description and subsequent recovery notes . For monumented horizontal 
control points , this station name is normally identical to or closely resembles 
the name stamped above the survey point symbol on the respec t ive disk marker . 
Note that neither the "year established" nor the "year mark set" normally 
appears as a part of the station name . Wh i le parts of a lengthy s t ation name 
may be abbreviated or edited out in order to conform to the 30-character limi t, 
nothing should ~ added , except as necessary to render the station name unique 
within the job (see below). 

Parentheses are not permitted to appear in a station name . Othe.r special 
characters such as periods , commas, etc . (see Chapter 1) - as well as any 
unnecessary spaces (blanks) - should also be edited out whenever possible . 

In the same manner as the job-specifi c station serial number of a horizontal 
control point, that is unique within a job , it is highly desirable to have a 
station name that is unique within a job . If two or more control points in a 
job are found to have identical names , they should be rendered unique by 
appending to the respective station names , in order of preference : 

1 . The name of the county (parish, census division) in which 
t.he station is l ocated , followed by the symbol CO (PA,CD) -
Example : JONES CLALLAM CO and JONES KING CO (SMITH ORLEANS 
~ and SMITH DE SOTO PA, ROCK KENAI-COOK INLET CD and ROCK 
ANCHORAGE CD) . 
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2. The name of a locality other than county , parish, or census 
division - Example : PIPE SAN ANTONIO and PIPE LACKI.AND AFB . 

The year the mark was set is considered extraneous information and is not to be 
carried as a part of a control point name . For marks whose names were not 
altered when they were reset , the word RESET must be appended to the original 
designations . This also holds true for control points which have been reset 
more than once . In such cases the year given in the "year monumented" field of 
the description / recovery note will be used to distinguish the marks . See 
ANNEX D for additional information and examples . 

Whenever the name of a horizontal control point is modified in this manner in 
the HZTL OBS data set for the purpose of making it unique within the respective 
job, the appended information becomes part of the station name, ~nd care must be 
taken that exactly the same information is appended to the station name in the 
heading of the description and of all subsequent - recovery notes which are given 
for that horizontal control point in the companion GEOD DESC data set (see 
Chapter 3). 

When the lengthy name of a horizontal control point must be contracted to 30 
characters, the abbreviation and/or editing of the station name in question 
should be accomplished with due regard to the following: First , a 40-character 
version of the same station name is requi red in the GEOD DESC data set submitted 
concurrently with the HZTL OBS data set (see INTRODUCTION) . This less 
drastically contracted version of the station name will be used for publicat ion 
purposes . Second, the names of reference and azimuth marks are normally formed 
by appending the symbols RM 1, RM 2, ... , RM 13 , etc . , and AZ MK (possibly AZ MK 
2 , AZ MK 3, etc .) to the station name of the control point to which they be l ong. 
For this reason , the name of a horizontal control point which has peripheral 
reference marks and/or azimuth mark(s) may have to be further cont rac t ed to 24 
characters (and possibly less ) in order to allow for the respective reference 
and azimuth mark names to confirm to the 30-character limit. 

Name or Designation of RH or AZ HK: Reference marks and azimuth marks are 
usually identified by standard disk markers which display an arrow as the survey 
point symbol at their center ; the markers are set in such a way that the arrow 
points toward the associatesJ, horizontal control point. Two or more reference 
marks are normally established in the immediate vicinity of a monumented 
horizontal control point . The purpose of the reference mark is to act as a 
"pointer" to the related hor izontal control point, thereby aiding in its 
recovery , and to provide a means of verifying whether or not the station 
monument has been disturbed . In addition to the reference marks, an azimuth 
mark may be established at some distance to provide an azimuth reference point 
which is v isible from ground level . Less frequently, more than one azimuth mark 
is established for the sam.e horizontal control point . 

The originally established reference marks of a horizontal control point are 
normally assigned sequential numbers, e.g., NO 1, NO 2 , etc. Any subsequently 
established reference mark should be assigned the next unused number in the 
sequence , even though one or more of the previously established reference marks 
may have been destroyed . The standard practice is to stamp the name of the 
horizontal control point to which a reference mark belongs above the arrow which 
appears in the center of the respective disk marker, the number of the reference 
mark ( i.e ., NO 1 , NO 2 , etc .) i mmediately below the arrow, and the year in whic'h 
the reference mark was set farther below the arrow . The same p·rocedure i s 
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followed in the case of an azimuth mark , except that a number is normally ass i gned 
and stamped on the respect i ve disk marker only if more than one azimuth mark is 
involved. 

The name or designation of a reference mark (RM) .or an azimuth mark (AZ MK) 
entered on the *82* record must not exceed 30 characters in lengt h . It should 
normally consist of the name of the horizontal control point to which the RM or AZ 
MK belongs , with the symbol RM 1, RM 2 , ... , RM 13 , etc . appended for reference 
marks NO 1, NO 2, .. . , NO 13, etc. For azimuth marks , the symbol AZ MK is 
appended if only one azimuth mark is involved, otherwise the symbol AZ MK. 2 , .AZ MK 
3, etc . for azimuth marks NO 2, NO 3 , etc. In general , nothing else should be 
adde.d to the name of an RM or AZ MK, except when the numbering s ystem outlined in 
the preceding paragraph has not been followed, with the result that two or more 
reference or az.imuth marks associated with a horizontal control point are referred 
to by the same name. 

Considering that the total length of -an RM or AZ MK name must not exceed 30 
characters , the name of the horizontal control point to which the RM 1 , RM 2, 
etc. , and/or AZ MK symbols are appended must be limited to 24 characters , and may 
have to be further contracted if a numeral must follow the AZ MK symbol and/ or the 
"year mark set" has to be added . The name of the. respective hori zontal control 
point must be taken as it appears on the corresponding *80* or *81* record (see 
Station Name ), except for possible further abbreviation and/ or editing which may 
be required . 

The same general considerations apply to a reference or az imuth mark which is 
being treated as a control point (i . e . , which is not regarded as a peripheral RM 
or AZ MK) , whose 30-character name is to be entered on the respective *80* or *81* 
record . Occasionally, an existing monumented survey point of another agency is 
used for a reference mark or , more frequently , for an azimuth mark. Such a survey 
point must be treated as a control po i nt , i.e ., it must be i dentified by an four-
digit station serial number . If it can be positioned (or if its geodetic position 
is available from other sources), submit a •80* or *81* record for a control point 
of this kind ; otherwise submit a *82* record to give i ts name or des i gnation . 

Name or Designation of Bench Mark: A bench mark (BM) is a monumented (or 
otherwise permanently marked) vertical control point whose height above mean sea 
level (MSL) has been determined by differential leveling. Bench marks occur in a 
horizontal control survey project if (1 ) a horizontal control poi nt is also a BM 
i n a line of differential leveling connected to the national vertical control 
network , (2) a spur level line connection exists between a horizontal control 
point and a nearby BM, or (3) a BM is i ncluded as a control point in the project 
for the purpose of extending vertical control by trigonometric leveling (vert i cal 
angles ). All bench. a.arks in a project should be positioned, if possible . 

The name or designation of a bench mark entered on the *80* or *82* record must 
not exceed 30 characters in length . It should be taken as i t appears in the 
heading of the bench mark description , which normally is identical to or closely 
resembles the name or designation stamped on the disk . If the name or designation 
of a bench mark must be contracted in order to conform to the 30 -character limit , 
the same general considerations apply as for the abbreviation and/ or editing of 
the name of a horizontal control point ( see Station Name above) . 

If a reference aark disk (RK) for one control station is subsequently used as an 
azi.autb aark for another control station, the name or designation of the aark 
should r ·eflect the stamping on the aark (original use and not subsequent use) . 
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Likewise, if a bench mark disk (.BK) is used as a reference mark for a control 
station, th.e name or designation of t:he mark should always be that of the bench 
aark. 

Geodetic Position: The geodetic pos1t1on of every horizontal control point 
for which a *80* or *81* record is submitted ·must be given to serve either as a 
fixed position or as a preliminary position in the adjustment of the respective 
horizontal control survey project. The geodetic position may be expressed either 
in terms of geographic coordinates (latitude and longitude) on the *80* record , or 
it may be expressed in one of two plane coordinate systems - the Universal 
Transverse Mercator (UTM) _ coordinates, or the State .Plane Coordinates (SPC) - on 
the *81* record . 

For previously established horizontal control points which are identified as 
"fix.ed" by means of a *90* record (see FIXED CONTROL DATA RECORDS), the geodetic 
position given on the *80* or *81* record should be either the published position, 
if the control point in question is an existing -point of the national horizontal 
control network, or else a position obtained from a constrained adjustment. 

The *80* record is intended for horizontal control points whose geodetic position 
is given in terms of geographic coordinates, i.e., as Latitude and Longitude. In 
addition to the numeric value (in sexagesimal degrees , minutes, seconds , and 
decimals of a second), the Direction of Latitude must be specified as "N" or "S", 
and the Direction of Longitude must be specified as "E" or "W" , by a one -letter 
code adjacent to the latitude and longitude fields . 

The *81* record is intended for horizontal control points whose geodetic position 
is given in terms of plane coordinates , i.e . , as a Y-Coordinate 
(northing) and an X-Coordinate (easting), followed by a four-digit coordinate 
system zone designation. If Unlversal Transverse Mercator (UTM) coordinates are 
used, the northing and easting values are expected in meters and decimals of a 
meter . The zone designation must be the appropriate UTM Zone Nwnber (0001- 0060) 
as shown in ANNEX H. If State Plane Coordinates (SPC) are used, the northing and 
easting values are expected in meters and decimals of a meter . The zone 
designation must be the appropriate State Zone Code as given in ANNEX B. 

Elevation and Elevation Code: Elevation is the vertical distance above the 
geoid - an equipotential surface. Along the sea coast the geoid closely follows 
mean sea level \MSL) . Often referred to as "orthometric height," elevation is 
normally the dominant component of ellipsoidal height . Ellipsoidal height is the 
sum of elevation and geoid height . Geoid height is the name given to the vertical 
separation between the geoid and the reference ellipsoid of the geodetic datum 
used (NAD 83 or a.s specified on the *13* record). Ellipsoid heights of horizontal 
control points must be known or closely approximated for the purpose of reducing 
distance measurem.ents to the reference ellipsoid and for computation of the skew 
normal and deflection corrections which are applied to horizontal directions 
and/or horizontal angles . 

Th.e elevation of every horizontal control point for which a *80* or *81* record 
is submitted must be given , except for unaccessib.le, unmonumented, rec.overable 
landmarks positioned by intersection. \.lhen given , the elevation of such a 
landmark should be the ground level elevation (e.g., obtained from a topographic 
map, if a more accurate value is not available ), and the height of the point 
actually sighted entered as the height of target on the respective observation 
record. But, since no distances are involved., the ele:vation field. of an 
unaccessible landmark is preferred left blank. 
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The elevation of a survey point is determined most accurately by differential 
leveling. Other less accurate methods of determining the elevation of a survey 
point are (1) GPS observations, (2) trigonometric leveling using reciprocal 
vertical angles, (3) trigonometric leveling using non-reciprocal (i.e., one
sided) vertical angles, ·and (4) photogrammetric methods. In addition , an 
estimate of elevation based on the exponential decrease of atmospheric pressure 
with altitude can be obtained by a barometric leveling scheme (e.g., with the 
aid of an altimeter). As a last resort, if elevation from another source is not 
at hand, the approximate elevation can be obtained by interpolation between 
adjacent elevation contour lines on a map. In situations where ellipsoidal 
heights are known, the orthometric height can be computed by subtracting some 
estimate of the geoid height from t .he ellipsoidal height . Orthometric heights 
derived in this manner are coded using the "G" code. The geoid height value 
used in the computation must be submitted 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 must be indicated by a one-letter 
O.rthometric Height COHT) Code (See table on page 2-84 for explanations). The 
possible elevation codes are as follows: 

A - The control point is a bench mark (BM) in the NGSIDB. 
B - BM determined using FGCS/NGS procedures but not in the NGSIDB. 
C - The control point is a 'posted' bench mark. 
H - OHT determined using FGCS procedures but tied to only one (l) BM. 
L - OHT established using NGS leveling RESET procedures. 
F OHT established using fly-leveling. 
T - OHT determined by leveling between control points which are not BMs. 
R - OHT determined by reciprocal vertical angles. 
V OHT determined by non-reciprocal vertical angles. 
P - OHT determined by a photogrammetric method. 
M - OHT scaled from a topographic map . 
G - ORT determined from an ellipsoidal height. 
D - OHT determined by datum transformation . 

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 ind.icate whether the horizontal control point in question is monumented (or 
otherwise permanently marked), unmonumented but recoverable (e.g., a landmark), 
or unmonumented and non-recoverable (e.g., an auxiliary point). In addition, the 
purpose of this code is to characterize the ~ of the survey scheme of which 
the horizontal control point is a part and/or by means of which it is positioned 
(i.e., triangulation, trilateration, traverse, intersection, or resection). It 
also indicates whether the horizontal control point in question is considered to 
be a ma.in-scheme station or a supplemental station in the respective survey 
scheme . 

In every case , care must be taken to assign an order-and-type code which 
reflects how the horizontal control point was used in the project. For example, 
if a horizontal control point previously established as a first-order 
triangulation station is occupied in the course of a second-order traverse 
project, then it must 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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because of insufficient observations (but for which an accurate geodetic 
posit.ion is available from other sources, and hence for which a *80* or *81* 
record is submitted), the order-and-type code is to be left blank. 

The first character (order) of the· order-and-type code indicates the order of 
accuracy used to survey the main-scheme network. It reflects the surveying 
method used, procedures followed, and specifications enforced by the project 
instructions . It is also intended to indicate whether the horizontal control 
point is a monumented (or otherwise permanently marked) control point, an 
unmonumented recoverable landmark, or a temporary point, not permanently marked 
and ·therefore nonrecoverable, which must be treated as a control point (e.g. , an 
unmarked eccentric point which is offset more than 10 meters from the respective 
control point) . The respective "order .codes" are as follO'ws: 

1. Order Codes of Permanently Marked Stations: 

A - Order A Interferometric Positioning 
B - Order B Interferometric Positioning 
0 - Trans-Continental Traverse (TCT) 
1 - First-Order Survey Scheme 
2 - Second-Order (Class I and Class II) Survey Scheme 
3 - Third-Order (Class I and Class II) Survey Scheme 
4 - Lower-Than-Third-Order Survey Scheme and 

Supplemental Unmonumented Recoverable Landmarks (see 

2 . Order Codes of Nonrecoverable Points : 

5 - First-Order Survey Scheme 
6 - Second-Order (Class I and Class II) Survey Scheme 
7 - Third-Order (Class I and Class II) Survey Scheme 
8 - Lower-Than-Third-Order Survey Scheme 

\ \) \ 

below) . 

In general, the order-and-type codes of all monumented (or otherwise permanently 
marked) horizontal control points should be assigned the same order code (equal 
to the order code of the order-and-class code assigned to the project - see 
under PROJECT DATA RECORPS) , except when survey work of more than one order-and
class category is included in the project . In this case, special care must be 
taken to assign the appropriate order code to every monumented control point 
according to the order-and-class category of the respective section of the 
project; control points which qualify for more than one order designation must 
be assigned the order code which corresponds to the higher order-and-class 
category. But, in a Trans-Continental Traverse (TCT) type project, only the 
stations of the high-precision traverse proper (i . e., stations connected by 
horizontal directions and by distances measured with electro-optical DME on two 
nights) should carry the order code "0"; other horizontal control points 
occupied and/or sighted upon should be treated as comparable stations in a 
first-order project . 

As a matter of convention, the order code "4" is assigned to unmonumented 
recoverable landmarks positioned as supplemental stations , i.e . , as 
intersections or spur traverse stations which are incidental to the primary 
survey scheme, regardless of the order-and-class category of the project or 
section of project of which they are a part. However, if such a landmark (e . g . , 
a flagpole or church spire ) occurs as an unoccupied main-scheme station in a 
triangulation network, then it must be assigned the same order code as any other 
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main-scheme station in its vicinity, i . e . , a main-scheme intersection station 
which is an unmonumented recoverable landmark must be assigned the same order 
code as a monumented control point. 

Considering the discussion in the preceding two paragraphs, the allowable order 
codes of the order-and-type codes assigned to horizontal control points within a 
project (or within a section of a project) are as follows : 

TABLE 2-5 - ALLOWABLE ORDER CODES 

SURVEY SCHEME 
ORDER-AND-CLASS CATEGORY 

ALLOWABLE 
ORDER CODES 

Interferometric Positioning 
Trans-Continental Traverse (TCT) 
First-Order 
Second-Order (Class I and Class II) 
Third-Order (Class I and Class II) 
Lower-Than-Third-Order 

A,B 
0,1,4,5 

1,4,5 
2,4,6 
3,4,7 

4,8 

The second character (type) of the order-and-type code indicates the type of 
survey used to position the horizontal control point. It is also intended to 
indicate whether the horizontal control point is a main scheme station (i.e., 
one which is essential to the primary survey scheme) or a supplemental station 
(i .e., one which is incidental to the primary survey scheme) . The respective 

"type codes" are as follows: 

1. T~e Codes of Hain-Sgb~me Stations: 

1 - Positioned Primarily by Triangulation 
2 - Positioned Primarily by Trilateration 
3 - Positioned Primarily by Traverse 
A - Positioned Primarily by Interferometric Satellite Relative 

Positioning 

2. T~e Codes of Supplemental Stations: 

4 - Positioned Primarily by Triangulation 
5 - Positioned Primarily by Trilateration 
6 - Positioned Primarily by Traverse 
7 - Positioned by Intersection (Note: 1 if Kain-Scheme Station) 
8 - Positioned by Resection 
B - Positioned Primarily by Interferometric Satellite Relative 

Positioning 

As mentioned before, an intersection station which occurs as a main-scheme 
station (essential to the primary survey scheme) in a triangulation network is 
assigned the type code "l". 

If it is not clear whether a horizontal control point is a main-scheme or 
supplemental station in a 1st-Order or 2nd-Order (Class I or Class II) network, 
it should be treated as a main-scheme station. In particular, if special effort 
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has been made to preserve the nominal accuracy of the respective main-scheme 
network in the positioning of a station which may not appear to be essential to 
the primary survey scheme (e.g., extra angular observations were taken and/or a 
distance was measured with electro-optical DME), such a supplemental station 
should be regarded as a main-scheme station and assigned a type code 
accordingly. 

In a third-order and lower-than-third-order survey schemes , the distinction 
between main-scheme and supplemental stations is unimportant , hence type codes 
4, 5 , and 6 are not used with order codes 3 and 4; however, type codes 7 and 8 
are still used to identify supplemental intersection and resec.tion stations. In 
particular, the order-and-type code assigned to a recoverable landmark which. is 
incidental to the survey scheme should be 47 if positioned by intersection (43 
if positioned by a spur traverse) in a survey scheme of any order and class. 
Considering the discussion above , the allowable combinations of order and type 
codes that can be assigned to horizontal control points within a project (or 
within a section of a project) are as follows: 

TABLE 2-6 - AU.OWABLE TYPE CODES 

ORDER 
CODE 

A 
B 
0 
1,5 
2,6 
3,7 
4,8 

ALLOWABLE 
TYPE CODES 

A 
A,B 
3,6 

1,2,3,4 , 5,6,7,8,A,B 
1,2,3,4,5,6,7,8,A,B 

1,2,3,7,8,A 
1,2,3,7,8,A 

Whenever a horizontal control point qualifies for more than one type code (i.e., 
when a station can be considered to be positioned by two or more different 
survey methods) ; the type code which reflects the survey method resulting in the 
strongest position, when used alone , should be assigned . A hierarchy of order
and-type codes is given in ANNEX E. 

Geoid Height: Geoid height is the name given to the vertical separation 
between the geoid and the reference ellipsoid of the geodetic datwn used (NAD 83 
or as specified on the *13* record). Along the sea coast the geoid, an 
equipotential surface, closely follows mean sea level (MSL). Elevation is the 
vertical distance above the geoid. Often referred to as ftorthometric height,ft 
elevation is normally the dominant component of ellipsoidal height. Ellipsoidal 
height is the swn of elevation and geoid height. Ellipsoidal height must be 
known for every horizontal (and vertical) control point for the purpose of 
reducing horizontal control survey observations to the reference ellipsoid (and 
for the extension of vertical control by trigonometric leveling). Since the 
geoid height value associated with a horizontal (or vertical) control point is 
often unknown, it is a common practice to assume it to be zero , and hence to use 
the elevation as the best available approximation for the desired ellipsoidal 
height . 
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If a reliable value of geoid height is known , a *86* record should be submitted 
on which the respective geoid height is given in meters and decimals of meter . 
Note that the geoid height is positive when the geoid is above the ellipsoid and 
that it is negative when the geoid is below the ellipsoid. The geoid height 
value given should be accompanied by an estimate of its absolute accuracy in the 
form of a standard error(~). 

Deflection of Vertical: The deflection of vertical is the angle formed by 
the tangent to the direction of gravity (known as the "vertical") and 'the 
"normal" to the reference ellipsoid of the geodetic datum (NAP 83 or as 
specified on the *13* record). In addition to the magnitude of this angle, 
usually given in seconds and decimals of second of arc, the direction (e.g. the 
geodetic azimuth) of the deflection must also be specified. Alternatively , the 
direction of the deflection of vertical is implied when the defl~ction is given 
in terms of two rectangular components - e.g. the north-south or meridional 
component and the e.ast-west or prime-vertical component. 

The deflection of vertical comes into consideration in connection with horizon
tal directions, horizontal angles, and vertical angles observed with theodolites 
or transits which are leveled (i.e., oriented with respect to the direction of 
gravity). Accordingly, the deflection of vertical must be known at every point 
from which horizontal directions, horizontal angles, or vertical angles have 
been observed,, so that appropriate corrections can be computed to convert these 
observed quantities from the gravity-oriented "astronomic" frame of reference to 
the ellipsoid-oriented geodetic system. 

Because the deflection of vertical at a given horizontal control point is often 
unknown, it is a common practice to assume it to be zero . Since, in the 
continental United States, the maximum deflection of vertical, defined with 
respect to the North American 1983 datum (NAD 83), seldom exceeds 20 seconds of 
arc, and is normally much less (e.g . , 3 to 5 seconds), the error introduced by 
this approximation in connection with the reduction of horizontal directions and 
horizontal angles is imperceptible except for long, inclined lines of sight in 
mountainous regions. However, in connection with the use of vertical angles for 
determining elevation differences, th.is approximation is one of the major 
sources of error which render the extension of vertical control by trigonometric 
leveling inaccurate. 

If the deflection of vertical is reliably known (e.g., as a result of astronomic 
latitude and longitude observations), a *85* record should be submitted. The 
deflection is given in terms of the respective meridional (i.e., north-south) 
and prime-vertical (i . e ., east-west) components, each expressed in seconds and 
decimals of second of arc . 

The Meridional Component (Xi) of the deflection of vertical is the difference 
between the astronomic and geodetic latitudes of the horizontal control point. 
The direction of the meridional component , i.e., the Direction of Xi must be 
specified as "N" or "S" according to whether the astronomic latitude falls north 
or south of the corresponding geodetic latitude . The Prirne-Vertjcal Component 
(Eta) of the deflection of vertical is the difference betveen the astronomic and 
geodetic longitudes of the horizontal con~rol point, multiplied by the cosine of 
the approximate (astronomic or geodetic) latitude . The direction of the prime
vertical component, i . e . , the Direction of Eta must be specified as "E" or "Y" 
according to whether the astronomic . longitude falls east or west of the corre
sponding geodetic longitude. Both the meridional and prime-vertical components 
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of the deflection of vertical should be accompanied by an estimate of their 
absolute accuracy in the form of a standard error(~). 

The results of astronomic azimuth observations and astronomic position 
observations (recorded as the meridional and prime-vertical components of the 
deflection of vertical) are entered on the *60* and *85* records of the HZTL OBS 
data set. In addition, all astronomic latitude, longitude, and/or azimuth 
observations should be submitted separately in full detail for rigorous 
processing and incorporation into the astronomic data file of the National 
Geodetic Survey Data Base. 

FIXED CONIROL DATA RECORPS 

*90* - Fixed Control Record 

The purpose of the *90* record is to allow identification of horizontal control 
points which are to be used as "fixed control" in the project, i.e., those 
control points whose coordinates are to be held fixed in the adjustment of the 
respective horizontal control network. Submit a *90* record for each horizontal 
control point to be held fixed; a *80* or *81* record must appear among the 
*80*-series records (see SURVEY POINT DATA RECORDS) for each horizontal control 
point identified as "fixed" by a *90* record. And, as stated previously, the 
geodetic position given on each of these *80* or *81* records should be either 
the published position, if the control point in question is an existing point of 
the national horizontal control network, or else a position obtained from a 
constrained adjustment. 

Normally, at least two horizontal control points will be designated as fixed 
control in a horizontal control survey project. If only one horizontal control 
point is identified, the necessary scale and orientation of the horizontal 
control network must be provided by sufficient *50*-series and *60*-series 
records (see DISIANCE DATA RECORDS and AZIMUTH DATA RECORDS). 
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RECORD FORMATS 

For each record which may a.ppear in an HZTL OBS data set (see Table 2-1 ) , a 
block diagram has been prepared to illustrate the respective format. These 
"format diagrams" have been designed to fulfill the following objectives : 

1 . Each record is 80 characters long (standard punched card image ) . 

2 . Each record has a fixed format, i . e . , every data field has a 
specific length and specific pos i tion within the record. 

3 . Each format diagram is a graphical image of the respective record. 

4 . Within the limits of available space , the data to be entered in 
each data field are identified on the format diagrams to render 
them self-explanat ory . See pages 2-88 thru 2 -109. 

S. In addition, a brief information and instruction sheet accompanies 
each format diagram . See pages 2 -41 thru 2-87. 

Required Data : In general , only those records which represent actual field 
observations collected during the survey project should be included in an HZTL 
OBS data set (e . g. , no *60* rec ords should be submit t ed if no astronomi c/ Laplace 
azimuths were determined in the project) . Records that are optional or those 
whi ch may be omitted under certain circumstances are clearly designated on the 
instruction sheet for each format diagram. The required data fields on the 
format diagrams have. been highlighted (bold printed) . 
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DATA SET IDENTIFICATION RECORD (*aa*) 

The first record in a Horizontal Observation Data set must be a Data Set 
Identification Record which identifies the data class and type (HTZL OBS), the 
name of the submitting organization , and date the data set was created . The job 
code is a two-character alphanumeric code assigned to each horizontal control 
job submitted by an organization . An asterisk (*) immediately precedes and 
follows the code and the first character of the code must be a letter . Assign 
the code Al to the first job and continue in sequence to the last. (Al, A2 .. . , 
A9, Bl, 82, .. . etc . ) The job code used in this record must be identical to the 
job code in the Data Set Termination Record, the last record in the Horizontal 
Observation Data Set (HZTL OBS), and identical to the job code used in both the 
Data Set Identification Record and the Data Set Termination Record of the 
Geodetic Control Point Descriptive Data Set (GEOD DESC). This record is 
required. 

cc 01-06 
cc 07-10 

cc 11-14 
cc 15-18 
cc 19-24 

cc 25-66 

cc 67- 72 
cc 73-80 

*aa* FORMAT 

SEQUENCE NUMBER. RIGHT JUSTIFIED. MUST BE 000010. 
JOB CODE. MUST BE *aa*. THE SYMBOL "aa" DENOTES THE TtJO
CHARACTER CODE ASSIGNED BY THE SUBMITTING ORGANIZATION . 
DATA CLASSIFICATION. MUST BE HZTL. 
DATA TYPE . MUST BE OBS . LEIT JUSTIFIED. 
ABBREVIATION OF ORGANIZATION . SEE ANNEX C. IF NOT LISTED THERE, 
PROPOSED ABBREVIATION MUST BE ACCEPTED BY NGS PRIOR TO FIRST 
SUBMITTAL OF DATA. SEE ANNEX K. 
SUBMITTING ORGANIZATION . FULL NAME OR ORGANIZATION PERFORMING THE 
OBSERVATION . LEIT JUSTIFIED. 
ASSIGNED G/GPS NUMBER . (FOR NGS USE ONLY) 
DATE DATA SET CREATED. YEAR, MONTH, DAY (YYYYMMDD) . 

For a more detailed explanation of the contents of the record see Chapter l, 
page 1-1, JOB CODE AND POINT NUMBERING and Chapter 2, pages 2-1 thru 2-3, HZ.IL 
OBS DATA SET RECORDS . 
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PROJECT TITLE RECORD (*10*) 

This record identifies the project by name . The use of geographic locality 
alone as the title of a horizontal control survey project has traditionally been 
the p~actice of NGS and its predecessors . This record is required. 

cc 01-06 
cc 07 -10 
cc 11-80 

*10* FORMAT 

SEQUENCE NUMBER . RIGHT JUSTIFIED . MUST BE 000020 . 
DATA CODE . MUST BE *10* . 
PROJECT TITLE. LEFT JUSTIFIED . 

PROJECT TITLE CONIINVATION RECORD C*ll*l 

This record is required only if the project title in the *10* record exceeds the 
70-character field allowed . Do not divide words between ·*lO* and *ll* records. 
This record is optional. 

cc 01-06 

cc 07-10 
cc 11-80 

*ll* FORMAT 

SEQUENCE NUMBER . RIGHT JUSTIFIED. INCREMENT BY 10 FROM THE 
PREVIOUS RECORD . 
DATA CODE . MUST BE *ll* . 
PROJECT TITLE CONTINUED FROM *10* RECORD, IF NECESSARY . THIS 
RECORD IS OPTIONAL. 

For a more detailed explanation of the contents of this record see Chapter 2 , 
pages 2-5 and 2-6, PROJECT DAIA RECORDS. 



PROJECI INFORMAIION RECORD <*12*) 

This record identifies the person responsible for the survey (chief of party) by 
name, provides a record of the dates on which survey operations commenced and 
terminated, indicates type of survey, and order and class of survey. This 
record is required. 

cc 01-06 

cc 07-10 
cc 11-16 
cc 17-22 
cc 23-25 
cc 26-43 

cc 44-46 
cc 47-64 
cc 65-75 
cc 76 

cc 77-78 
cc 79-80 

*12* FORMAT 

SEQUENCE NUMBER. RIGHT JUSTIFIED. INCREMENT BY 10 FROM THE 
PREVIOUS RECORD. 
DATA CODE. MUST BE *12*. 
DATE FIELD OPERATIONS BEGAN. YEAR, MONTH (YYYYMM). 
DATE FIELD OPERATIONS ENDED. YEAR, MONTH (YYYYMM). 
CHIEF OF PARTY INITIALS. (FIRST C.O.P.). 
SURNAME AND INITIALS OF CHIEF OF PARTY (FIRST C.0.P.) LEFT 
JUSTIFIED. SEPARATE SURNAME AND EACH INITIAL WITH A BLANK. DO 
NOT USE PERIODS OR OTHER SPECIAL CHARACTERS. 
CHIEF OF PARTY INITIALS. (SECOND C.O.P., IF ANY). 
SURNAME AND INITIALS OF SECOND CHIEF OF PARTY, IF ANY. 
BLANK 
SURVEY METHOD. IDENT!Fi' PRIMARY SURVEY METHOD USED. SEE TABLE 
BELOW. 
PRIMARY STATE OR COUNTRY CODE. SEE ANNEX A. 
ORDER AND Cl.ASS OF SURVEY. SEE TABLE BELOW'. 

Suryey Method Codes Order and Class of Survey Codes 

1 - Triangulation 
2 - Trilateration 
3 - Traverse 
4 - Global Positioning System 

AA - AA Order lnterf erometric Positioning 
AO - A Order Interferometric Positioning 
BO - B Order Interferometric Positioning 
00 - Trans-Continental Traverse 
10 - First Order 
21 - Second Order Class I 
22 - Second Order Class II 
31 - Third Order Class I 
32 Third Order Class II 
40 - Lower Than Third Order 

For a more detailed explanation of the contents of this record see Chapter 2, 
pages 2-5 thru 2-7, PROJECT DATA RECORDS and DATE AND TIME. 
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GEODETIC DATUM AND ELLIPSOID RECORD C*l3*) 

This record defines the datum and reference ellipsoid for the geodetic 
positions, deflections of the vertical, geoid heights, and/or reduced 
ellipsoidal distances (Code E in *52* record) as they appear in this project. 
Do not enter the Inverse Flattening (l/f) if the ellipsoid is defined by the 
Semi-Major Axis (a) and the Semi-Minor Axis (b). Likewise, do not enter the 
Semi-Minor Axis (b) if the ellipsoid is defined by (a) and (l/f). This record 
is required unless the datum is the North American 1983 (NAD 83). 

cc 01-06 

cc 07-10 
cc 11-34 

cc 35-50 
cc 51-60 
cc 61-70 

cc 71-80 

*13* FORMAT 

SEQUENCE NUMBER. RIGHT JUSTIFIED. INCREMENT BY 10 FROM THE 
PREVIOUS RECORD. 
DATA CODE. MUST BE *13*. 
DATUM NAME. DO NOT INCLUDE THE WORD 'DATUM' ·IN THE NAME. 
ABBREVIATE IF NECESSARY. 
NAME OF THE ELLIPSOID. 
SEMI-MAJOR AXIS (a) IN METERS (MMMMMMMmmm). 
INVERSE FI.ATTENING (l/f) (XXXxxxxxxx). 

THE FI.ATTENING (f) - (a - b) / a. 
SEMI-MINOR AXIS (b) IN METERS (MMMMMMMmmm). 
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HORIZONTAL DIRECTION SET RECORD <*20*) 

This record identifies the initial direction for each· set of direction 
observations . Use the Horizontal Direction Record (*22*) for all the remaining 
directions observed in the same set . The instrument station (standpoint) refers 
to the point from which the observation is taken (e.g . , the point occupied by 
the observer) . The target station (forepoint) refers to the point to which the 
observation is directed . Use the *21* Comment Record(s) immediately following 
the *20* record for any comments . 

To anticipate the accuracy of an observation, the type of survey equipment used 
must be known. To identify the instrument used for each observation, assign a 
uni.que three-digit number (Job -Specific Instrument Number) in the range 001 to 
999 to each item of survey equipment used in the job . Each numb~r will cross 
reference a NGS survey equipment code in the *70* record. See Chapter 2, page 
2-10, Job-Specific Instrument Number and page 2-28, Survey Equipment Data 
Records . 

cc 01-06 

cc 07-10 
cc 11-14 

cc 15-16 

cc 17-22 

cc 23-24 

cc 25-29 

cc 30-32 
cc 33-35 

*20* FORMAT 

SEQUENCE NUMBER . RIGHT JUSTIFIED . MUST BE AN INCREMENT OF 10 
FROM PREVIOUS RECORD . 
DATA CODE. MUST BE *20* . 
STATION SERIAL NUMBER (SSN) . INSTRUMENT STJ\TION (STANDPOINT) . 
FOR ADDITIONAL INFORMATION SEE CHAPTER 1, PAGES 1-1 THRU 1- 3 , JOB 
CODE AND SURVEY POINT NUMBERING; CHAPTER 2, PAGES 2-8 THRU 2-9, 
OBSERVATION DATA RECORDS; PAGES 2-12 THRU 2-13, ASSIGNMENT OF 
STATION SERIAL NUMBERS; AND PAGE 2-14 , TREATMENT OF ECCENTRIC 
OBSERVATIONS. 
SET NUMBER. ENTER 01 FOR THE FIRST SET OF THE DIRECTION 
OBSERVATIONS . USE 02, 03, ETC . FOR SUCCESSIVE SETS . SEE CHAPTER 
2 , PAGE 2-18 , SET NUMBER. 
FIELD RECORD BOOK NUMBER. VOLUME NUMBER ASSIGNED TO THE FIELD 
BOOK IN WHICH THE DIRECTION OBSERVATIONS ARE RECORDED. 
NUMBER OF OBJECTS SIGHTED IN THIS SET . TRIS VALUE EQUALS THE SUM 
OF THE *20* RECORD AND THE *22* RECORD(S) IN THIS SET . SEE 
CHAPTER 2, PAGE 2-18 . 
WEATHER CODE . THE FIRST COLUMN OF THIS CODE ( 25) IS A PROBLEM 
INDICATOR FOLLOWED BY VISIBILITY, TEMPERATURE, CLOUD COVER AND 
WIND INDICATORS IN SUCCESSION . FOR INFORMATION CONCERNING THE 
WEA.TH~ CODE TO BE USED IN CONNECTION 'WITH HORIZONTAL 
OBSERVATIONS, SEE CHAPTER 2, PAGES 2-10 . 
INITIALS OF THE OBSERVER . 
JOB-SPECIFIC INSTRUMENT NUMBER (JSIN). THE UNIQUE THREE-DIGIT 
NUMBER IN THE RANGE 001 TO 999 ASSIGNED TO THE INSTRUMENT USED TO 
OBTAIN THIS OBSERVATION. THIS NUMBER 'WILL CROSS REFERENCE THE NGS 
SURVEY EQUIPMENT CODE IN THE *70* RECORD . 
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CC 36-39 HEIGHT OF INSTRUMENT. ENTER THE VERTICAL DISTANCE FROM THE TOP OF 
THE OCCUPIED SURVEY MARK (POINT) TO THE OPTICAL CENTER OF THE 
SURVEYING INSTRUMENT. IN METERS (KHmm). FOR ADDITIONAL 
INFORMATION SEE CHAPTER 2, PAGE 2-11, HEIGHT OF INSTRUMENT AND 
HEIGHT OF TAR.GET. 

CC 40-45 DATE OF OBSERVATION. YEAR, MONTH, DAY (YYMMDD). SEE CHAPTER 2, 
PAGES 2-18 , DATE AND TIME . 

CC 46-49 LOCAL TIME . HOURS, MINUTES (HHMM). SEE. CHAPTER 2, PAGE 2-7, 
II.HE, AND PAGE 2-18, DATE AND TIME. 

CC 50 TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H 
WHICH REPRESENTS THE TIME ZONE OCCUPIED. SEE CHAPTER 2 , PAGE 
2-7, TIME ZONE. 

CC 51 -54 STATION SERIAL NUMBER . TAR.GET STATION. SEE CHAPTER 1, PAGES 1-1 
THRU 1-3, JOB CODE AND SURVEY POINT NUMBERING; CHAPTER 2, PAGES 
2-8 THRU 2-9, OBSERVATION DATA RECORDS; PAGES 2-12 THRU 2-13, 
ASSIGNMENI .OF STATION SERIAL NUMBERS; AND PAGE 2-14, TREATMENT OF 
ECCENJRIC OBSERVATIONS. 

CC-55-58 HEIGHT OF TAR.GET. ENTER THE VERTICAL DISTANCE FROM THE TOP OF THE 
TAR.GET STATION SURVEY MARK (POINT) TO THE TAR.GET (POINT) ABOVE THE 
MARK USED FOR THE DIRECTION OBSERVATIONS. IN METERS (KHmm) . SEE 
CHAPTER 2, PAGE 2-11, HEIGHT OF INSIRUMENI AND HEIGHT OF TAR.GET . 

CC-59 VISIBILITY CODE. SEE CHAPTER 2, PAGE 2-11, VISIBILITY CODE. 
CC 60-61 NUMBER OF REPLICATIONS. NUMBER OF POINTINGS OR MEASUREMENTS USED 

TO DETERMINE A HORIZONTAL DIRECTION. SEE CHAPTER 2, PAGE 2-16, 
NUMBER OF REPLICATIONS AND PAGE 2-19, I.AST PARAGRAPH. 

CC 62-63 REJECTION LIMIT. THE MAXIMUM ALLOWED DEVIATION OF A SINGLE 
OBSERVATION FROM THE MEAN OF ALL THE OBSERVATIONS USED TO 
DETERMINE A DIRECTION IN A SET. IN SECONDS . SEE CHAPTER 2, PAGE 
2-16, RE.JECTION LIMIT . 

CC-64-72 INITIAL DIRECTION. MEAN OF POINTINGS OR MEASUREMENTS TO THE FIRST 
OBJECT SIGHTED IN THE OBSERVING SEQUENCE, NORMALLY ASSIGNED A 
VALUE ZERO DEGREES, ZERO MINUTES AND ZERO SECONDS (DDDMMSSss). 
SEE CHAPTER 2 , PAGES 2-17 AND 2-18, HORIZONIAL PIRECTION PATA 
RECORDS. 

CC 73-76 INTERNAL CONSISTENCY. SIGMA IN SECONDS (SSss). ENTER ONLY IF 
RELIABLE ESTIMATES ARE AVAii.ABLE. SEE CHAPTER 2, PAGE 2-17, 
INTERNAL CONSISTENCY SIGMA . 

CC 77-80 EXTERNAL CONSISTENCY. SIGMA IN SECONDS (SSss) . ENTER ONLY IF 
RELIABLE ESTIMATES ARE AVAii.ABLE . SEE CHAPTER 2, PAGE 2-17, 
EXTERNAL CONSISTENCY SIGMA. 

For a more detailed discussion on accuracy, internal and external errors, see 
Chapter 2, pages 2-15 thru 2-17, ACCURACY OF THE OBSERVATIONS . 
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HORIZONTAL DIRECTION COMMENT RECORD (*21*) 

Use this record for comments pertinent to the set of directions . This record is 
required to explain the problem encountered, if .the problem indicator (Column 
25) on the respective Horizontal Direction Set Record (*20*) is 1. Otherwise, 
this record is optional. 

*21* FORMAT 

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFIED. INCREMENT BY 10 FR.OM PREVIOUS 
RECORD. 

CC 07-10 DATA CODE. MUST BE *21*. 
CC 11-80 COMMENT. IF THE COHMENT(S) EXCEED 70 CHARACTERS, USE ANOTHER *21* 

RECORD FOR CONTINUATION. ANY NUMBER OF *21* RECORDS IS ALLOWED. 
BUT, DO NOT DIVIDE WORDS BETWEEN CONSECUTIVE *21* RECORDS. SEE 
CHAPTER. 2, PAGES 2-17 AND 2-18 , HORIZONIAL DIRECTION DATA RECORDS. 
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HORIZONTAL DIRECTION RECORD (*22*) 

Use this record for the second and subsequent directions observed in the same 
horizontal direction set. Use the Horizontal Direction Set Record (*20*) for 
the first direction (initial) observed in the set . 

cc 01-06 

cc 07-10 
cc 11-14 

cc 15-16 

cc 17-45 
cc 46-49 
cc so 

cc 51-54 

*22* FORMAT 

SEQUENCE NUMBER . RIGHT JUSTIFIED. INCREMENT BY 10 FROM PREVIOUS 
RECORD. 
DATA CODE . . MUST BE *22* . 
STATION SERIAL NUMBER. INSTRUMENT STATION (STANDPOINT) . MUST BE 
IDENTICAL TO THE STATION SERIAL NUMBER (SSN) IN CC 11-14 ON THE 
RESPECTIVE *20* RECORD. 
SET NUMBER . MUST BE IDENTICAL TO THE SET NUMBER IN THE PRECEDING 
*20* RECORD. 
BLANK 
LOCAL TIME . HOURS, MINUTES (HHMM) . SEE PAGE 2-7 THRU 2-8, TIME . 
TIME ZONE . ENTER LETTER CODE FROM ANNEX H. SEE PAGE 2- 7, I.llm 
ZQlm . 
STATION SERIAL .NUMBER (SSN) . TARGET STATION (FOREPOINT) . FOR 
ADDITIONAL INFORMATION SEE CHAPTER l, PAGES 1-1 THRU 1-3, JOB CODE 
AND SURVEY POINI NUMBERING; CHAPTER 2, PAGES 2-8 THRU 2-9 , 
OBSERVATION DATA RECORPS; PAGES 2-12 IHRU 2-13, ASSIGNMENT OF 
STATION SERIAL NUHBERS: AND PAGE 2-14, IREAIMENT OF ECCENTRIC 
OBSERVATIONS. 

CC 55-58 HEIGHT OF TARGET . ENTER VERTICAL DISTANCE FROM THE TOP OF THE 
TARGET STATION SURVEY MARK (POINT) TO THE TARGET (POINT) A.BOVE THE 
MARK , USED FOR THE DIRECTION OBSERVATIONS . IN METERS (MMmm) . SEE 

cc 59 
cc 60-61 

cc 62-63 

cc 64-72 

cc 73-76 

CG 77-80 

CHAPTER 2, PAGE 2-11, HEIGHT OF INSTRUMENT AND HEIGHT OF TARGET. 
VISIBILITY CODE. SEE PAGE 2-11, VISIBILITY CODE. 
NUMBER OF REPLICATIONS . NUMBER OF POINTINGS OR MEASUREMENTS TO 
DETERMINE THIS OBSERVED DIRECTION . SEE CHAPTER 2, PAGE 2-16, 
NUMBER OF REPLICATIONS AND PAGE 2-19, LAST PARAGRAPH. 
REJECTION LIMIT. MAXIMUM ALLOWED DEVIATION FROM THE MEAN . IN 
SECONDS. SEE PAGE 2-16 , RE.JECTION LIMIT. 
CLOCIGlISE DIRECTION. MEAN OF POINTINGS OR MEASUREMENTS TO EACH 
OBJECT OBSERVED IN A SET. IN DEGREES, MINUTES ,. SECONDS 
(DDDMMSSss) . 
INTERNAL CONSISTENCY. SIGMA IN SECONDS (SSss) SEE PAGE 2-17, 
INTERNAL CONSISTENCY SIGMA . 
EXTERNAL CONSISTENCY. SIGMA IN SECONDS (SSss) SEE PAGE 2-17, 
EXTERNAL CONSISTENCY SIGMA. 
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GPS OCCUPATION HEADER RECORD (*25*) 

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

To anticipate the accuracy of an observation, the type of survey equipment used 
must be known. To identify the instrument employed on each particular 
observation record in a concise manner, assign a unique three-digit number (Job
Specific Instrument Number) in the range 001 to 999 to each item of survey 
equipment used in the job. Each unique number will cross reference a NGS survey 
equipment code in the *70* record. See Chapter 2, page 2-10, Job-Specific 
Instrument Number and page 2-28, Suryey Equipment Data Records. - This record is 
required. 

cc 01-06 

cc 07-10 
cc 11-14 

cc 25-27 
cc 28-30 

cc 31-32 

cc 33-80 

*25* FORMAT 

SEQUENCE NUMBER. RIGHT JUSTIFIED. MUST BE AN INCREMENT OF 10 
FROM PREVIOUS RECORD. 
DATA CODE. MUST BE *25*. 
STATION SERIAL NUMBER (SSN). INSTRUMENT STATION. FOR 
ADDITIONAL INFORMATION SEE CHAPTER 1, PAGES 1-2 THRU 1-6, JOB 
CODE AND SURVEY POINT NUMBERING; CHAPTER 2, PAGES 2-8 THRU 2-9, 
OBSERVATION DATA RECORDS; PAGES 2-12 THRU 2-14, ASSIGNMENT OF 
STATION SERIAL NUMBERS; AND PAGE 2-14, TREATMENT OF ECCENTRIC 
OBSERVATIONS. 
DATA MEDIA IDENTIFIER. A CODE WHICH SPECIFICALLY DEFINES THE 
RECEIVER TYPE, DAY, YEAR, SESSION, AND STATION OBSERVED. FOR 
USE IN THE B-FILE AND G-FILE. SEE ANNEX L, PAGES L-1 AND L-2. 
THE FORMAT OF A DATA MEDIA IDENTIFIER IS: ADDDYSNNNN, WHERE: 
A IS THE CHARACTER WHICH INDICATES THE RECEIVER 

MANUFACTURER: A - ASHTECH, INC; C - TOPCON CORP; D - DEL 
NORTE TECHNOLOGY, INC; G - ALLEN OSBORNE ASSOCIATES, INC; 
I - ISTAC, INC; L - MINI-MAC™; M - MacrometerR; 
N - NORSTAR INSTRUMENTS, LTD; 0 - MOTOROIA, INC; R -
TRIMBLE NAVIGATION, LTD; S - SERCEL, INC; T - TEXAS 
INSTRUMENTS,INC; W - LEICA HEERBRUGG AG-WILD HEERBRUGG
MAGNAVOX, INC; V - NOVATEL COMMUNICATIONS, LTD; X - OTHER 

DDD IS THE DAY OF YEAR OF THE FIRST DATA EPOCH (UIC) 
Y IS THE IAST DIGIT OF THE YEAR OF THE FIRST DATA EPOCH 
S IS THE LETTER OR NUMBER OF THE SESSION OBSERVED 
NNNN IS THE PROJECT UNIQUE, FOUR (4)-CHARACTER ABBREVIATION OF 

A STATION NAME. 
INITIALS OF THE OBSERVER 
JOB-SPECIFIC INSTRUMENT NUMBER. THE UNIQUE THREE-DIGIT NUMBER 
IN THE RANGE 001 TO 999 ASSIGNED TO THE INSTRUMENT USED TO 
OBTAIN THIS OBSERVATION. THIS NUMBER WILL CROSS REFERENCE THE 
NGS SURVEY EQUIPMENT CODE IN THE *70* RECORD. 
LENGTH OF THE CABLE USED TO CONNECT RECEIVER AND ANTENNA. 
(XX) METERS 
BLANK 
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GPS OCCUPATION COMMENT RECORD {*26*) 

Use this record for comments pertinent to the CPS occupation session . This 
record is optional. 

cc 07-10 
.cc 11-80 

*26* FORMAT 

SEQUENCE NUMBER. RIGHT JUSTIFIED. MUST BE AN INCREMENT OF 10 
FROM PREVIOUS RECORD . 
DATA CODE. MUST BE *26*. 
COMMENT. IF THE COHMENT(S) EXCEED 70 CHARACTERS, USE ANOTHER 
*26* RECORD FOR CONTINUATION. AN'f NUMBER OF *26* RECORDS IS 
ALLOWED, BUT~ DO NOT DIVIDE WORDS BETWEEN CONSECUTIVE *26* 

. RECORDS. 
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GPS OCcufATION MEASUREMENT RECORP <*27*) 

To identify the station occupied on each particular observation record in a 
concise manner, assign a unique four-digit number (Station Serial Number) in the 
range 0001 to 9999 to each station occupied in the job. Each unique number will 
cross reference a survey station in an *80* record. See Chapter 1, page 1-1, 
Job Code and Survey Point Numbering and Chapter 2, page 2-12, Assignment of 
Station Serial Numbers. Two Occupation Measurement Records must be completed 
for each station in each session, i.e . one pre-session and one post-session 
record. This record is required. 

cc 01-06 

cc 07 -10 
cc 11-14 

cc 15-20 

cc 21-24 

cc 25-29 

cc 30-33 

cc 34 

cc 35-38 
cc 39 
cc 40-42 

cc 43-48 

cc 49-50 

cc 51-55 

cc 56-80 

*27* FORMAT 

SEQUENCE NUMBER. RIGHT JUSTIFIED. MUST BE AN INCREMENT OF 10 
FROM PREVIOUS RECORD. 
DATA CODE. MUST BE *27* . 
STATION SERIAL NUMBER (SSN). INSTRUMENT STATION. FOR ADDITIONAL 
INFORMATION SEE CHAPTER 1, PAGES 1-2 THRU 1-6, JOB CODE AND 
SURVEY POINT NUHBERING; CHAPTER 2, PAGES 2-8 THRU 2-9, 
OBSERVAIION DATA RECORDS ; PAGES 2-12 THRU 2-13, ASSIGNMENT OF 
STATION SERIAL NUMBERS; AND PAGE 2-14, TREATMENT OF ECCENIRIC 
OBSERVATIONS. 
DATE OF OBSERVATION.(UTC) YEAR, MONTH, DAY (YYMMDD). SEE 
CHAPTER 2, PAGES 2-18, DATE AND TIME. 
TIME. HOURS, MINUTES (HHMM)(UTC). SEE CHAPTER 2, PAGE 2-7, 
I.I.Ht. AND PAGE 2-18, DATE AND TIME. 
HEIGHT OF THE ANTENNA PHASE CENTER ABOVE THE MONUMENT (XX. xxx) IN 
MEIERS. 
DRY BULB TEMPERATURE (XXX.x) . ALL REQUIRED WEATHER INFORMATION 
CAN BE FOUND ON THE METEOROLOGICAL DATA PORTION OF THE OBSERVER'S 
FIELD LOG. II IS IMPORTANT IO MAKE SURE YOU ARE ENTERING DATA 
FOR THE CORRECT SESSION (BEGINNING AND ENDING READINGS). 
DRY BULB TEMPERATIJRE CODE (C/F). THE TEMPERATURE GIVEN MUSI BE 
RECORDED IN CELSIUS OR FAHRENHEIT . FOR NGS PURPOSES, CELSIUS 
IS PREFERRED. 
WEI BULB TEMPERATURE (XXX.x) . SEE DRY BULB TEMPERATURE. 
WEI BULB TEMPERATURE CODE (C/F) . SEE DRY BULB TEMPERATURE CODE. 

·RELATIVE HUMIDITY (XX.x). ENTER THE PERCENTAGE OF RELATIVE 
HUMIDITY AT THE BEGINNING AND END OF THE SESSION. 
BAROMETRIC PRESSURE (XXXX.xx). (AT INITIATION AND COMPLETION) 
(AIJ..OWABLE UNITS MM, MB OR IN) THE BAROMETRIC PRESSURE CAN ALSO 
BE FOUND ON THE WEATHER DATA SHEET. 
BAROMETRIC PRESSURE CODE. (MM, MB, IN) 
MM - MILLIMETERS OF MERCURY 
MB - MILLIBARS 
IN - INCHES OF MERCURY 
WEATHER CODE. THE FIRST COLUMN OF THIS CODE (51) IS A PROBLEM 
INDICATOR FOLLOWED BY VISIBILITY , TEMPERATURE , CLOUD COVER AND 
WIND INDICATORS IN SUCCESSION. FOR INFORMATION CONCERNING THE 
WEATHER CODE TO BE USED IN CONNECTION WITH GEOMETRIC 
OBSERVATIONS, SEE CHAPTER 2, PAGES 2-10 . 
BLANK 

2-52 



GPS CLOCK SINCHRONIZAIION RECORD (*28> 

The Clock Synchronization Record is used to record codeless type receiver clock 
synchronization information. Two records are normally created for each receiver 
per day, i.e., one pre-session and one post-session. Use the Comment Record 
(*29*) immediately following the *28* record for any comments. This record is 
required for codeless receivers. 

cc 01-06 

cc 07-10 
cc 11-16 

cc 17-20 
cc 21-23 

cc 24-26 
cc 27-31 
cc 32-36 
cc 37 
cc 38-40 
cc 41-80 

*28* FORMAT 

SEQUENCE NUMBER. RIGHT JUSTIFIED. MUST BE AN INCREMENT OF 10 
FROM PREVIOUS RECORD. 
DATA CODE . MUST BE *28* . 

- SYNCHRONIZATION DATE (YYMMDD) UTC. CODELESS TYPE GPS RECEIVERS 
MUST BE TIME SYNCHRONIZED WITH OTHER RECEIVERS IN THE SESSION. 
SYNCHRONIZATION TIME (HHMM) UTC. SEE SYNCHRONIZATION DATE. 
JOB-SPECIFIC INSTRUMENT NUMBER A. THE UNIQUE THREE-DIGIT NUMBER 
IN THE RANGE 001 TO 999 ASSIGNED TO THE INSTRUMENT USED TO OBTAIN 
THIS OBSERVATION. THIS NUMBER WILL CROSS REFERENCE THE NGS 
SUR.VEY EQUIPMENT CODE IN THE *70* RECORD . 
JOB-SPECIFIC INSTRUMENT NUMBER B. SEE CC 21-23. 
BLANK 
TIMING DIFFER.ENCE (XXX.xx)(MICROSECONDS) . 
INTEGER TIME SECOND SYNCH (YORN). 
INITIALS OF THE OBSERVER. 
BLANK 

GPS CLQCK SYNCHRONIZATION RECORD (*29*) 

Use this record for comments pertinent to the time synchronization of two or 
more GPS receivers. This record is optional. 

cc 01-06 

cc 07-10 
cc 11-80 

*29* FORMAT 

SEQUENCE NUMBER. RIGHT JUSTIFIED. MUST BE AN INCREMENT OF 10 
FROM PREVIOUS RECORD. 

-DATA CODE. MUST BE *26*. 
COMMENT. IF THE COMMENT(S) EXCEED 70 CHARACTERS, USE ANOTHER 
*29* RECORD FOR CONTINUATION . ANY NUMBER OF *29* RECORDS IS 
All.DWED, BUT DO NOT DIVIDE WORDS BETWEEN CONSECUTIVE *29* 
RECORDS. SEE CHAPTER 2, PAGES 2-17 AND 2-18, HORIZONTAL 
PIRECTION DATA RECORDS. 
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Use this 
station. 
observed 
the *30* 

HORIZONTAL ANGLE SET RECORD (*30*) 

record for the first angle of every set of angles observed at a 
Use the Horizontal Angle Record (*32*) for the remaining angles 

in the same set. Use a Comment Record (*31*) immediately following 
record for any comments pertaining to the set of observations. 

To anticipate the accuracy of an observation, the type of survey equipment used 
must be known. To identify the instrument used for each observation, assign a 
unique three·digit number (Job·Specific Instrument Number) in the range 001 to 
999 to each item of survey equipment used in the job. Each number will cross 
reference a NGS SURVEY EQUIPMENT CODE in the *70* record. See Chapter 2, Page 
2·10, Job·Specific Instrument Number and Page 2-28, Suryey Equipment Data 
Records. 

*30* FORMAT 

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFIED. INCREMENT BY 10 FROM PREVIOUS 
RECORD. 

CC 07-10 DATA CODE. HUST BE *30*. 
CC 11-14 STATION SERIAL NUMBER (SSN). INSTRUMENT STATION (STANDPOINT). 

FOR ADDITIONAL INFORMATION SEE CHAPTER 1, PAGES 1-1 THRU 1-3, JOB 
CODE AND SURVEY POINT NUMBERING; CHAPTER 2, PAGES 2-8 THRU 2-9, 
OBSERVATION DATA RECORDS; PAGES 2-12 THRU 2-13, ASSIGNMENT OF 
STATION SERIAL NUMBERS; AND PAGE 2-14, TREATMENT OF ECCENIRIC 
OBSERVATIONS. 

CC 15-16 SET NUMBER. ENTER 01 FOR THE FIRST SET OF ANGLE OBSERVATIONS. 
EACH ADDITIONAL SET OF OBSERVED ANGLES WITH THE SAME INSTRUMENT 
SSN HUST BE ASSIGNED A HIGHER NUMBER; 02, 03, ETC. SEE CHAPTER 2, 
PAGE 2-20, SET NUMBER· 

CC 17-22 FIELD RECORD BOOK NUMBER. VOUJKE NUMBER OF THE FIELD BOOK IN 
WHICH THE ANGLES OBSERVATIONS ARE RECORDED. 

CC 23-24 NUMBER OF ANGLES OBSERVED IN THIS SET. THIS NUMBER IS THE SUM OF 
THE *30* RECORD AND THE *32* RECORD (S) IN THIS SET. SEE CHAPTER 
2, PAGE 2-20. 

CC 25-29 WEATHER CODE. THE FIRST COLUMN OF THIS CODE (25) IS A PROBLEM 
INDICATOR FOU..OWED BY VISIBILITY, TEMPERATURE, CLOUD COVER AND 
VIND INDICATORS IN SUCCESSION. IF THE PROBLEM INDICATOR IS 1, A 
*31* RECORD IS REQUIRED. SEE CHAPTER 2, PAGE 2-10. 

CC 30-32 INITIALS OF THE OBSERVER.. 
CC 33-35 JOB-SPECIFIC INSTRUMENT NUMBER (JSIN). THE UNIQUE THREE-DIGIT 

NUMBER IN THE RANGE 001 TO 999 ASSIGNED TO THE INSTRUMENT USED TO 
OBTAIN THIS OBSERVATION. THIS NUMBER WILL CROSS REFERENCE THE NGS 
SURVEY EQUIPMENT CODE IN THE *70* RECORD. 

CC 36-39 HEIGHT OF INSTRUMENT. ENTER THE VERTICAL DISTANCE FR.OH THE TOP OF 
THE OCCUPIED SURVEY MARK (POINT) TO THE OPTICAL CENTER OF THE 
SURVEYING INSTRUMENT. IN METERS (MMmm). SEE PAGE 2-11, HEIGHT OF 
INSTRUMEMNI AND HEIGHT OF TARGET. 
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CC 40-45 DATE OF OBSERVATION . YEAR , MONTH , DAY (YYMMDD) . SEE CHAPTER 2 , 
PAGE 2-20 , PATE AND TIME . 

CC 46-49 LOCAL TIME. HOURS, MINUTES (HHMM) SEE CHAPTER 2, PAGE 2-7, ~; 
AND PAGE 2-20 , DAIE AND TIME. 

CC 50 TIME ZONE . ENTER THE LETTER CODE FROM ANNEX H WHICH REPRESENTS 
THE TIME ZONE OCCUPIED . SEE CHAPTER 2 , PAGE 2-7 . 

CC 51-54 STATION SERIAL NUMBER . FIRST TARGET STATION (LEFT FOREPOINT) . 
SEE CHAPTER 1, PAGES 1-1 THRU 1-3 , JOB COPE AND SURVEY POINT 
NUHBERING ; CHAPTER 2 , PAGES 2-12 THRU 2-13 , ASSIGNHENI OF STATION 
SERIAL NUMBERS; AND PAGE 2-14, TREATMENT OF ECCENTRIC 
OBSERVATIONS . 

CC 55-58 HEIGHT OF TARGET. ENTER THE VERTICAL DISTANCE FROM THE TOP OF THE 
FIRST TARGET STATION (LEFT FOREPOINT) SURVEY MARK (POINT) TO THE' 
'TARGET (POINT) ABOVE THE MARK USED FOR THE ANGLE -OBSERVATIONS . IN 
METERS (MMmm) . SEE CHAPTER 2 , PAGE 2-11, HEIGHT OF INSTRUMENT AND 
HEIGHT OF TAR.GET. 

CC 59 VISIBILITY CODE . SEE CHAPTER 2, PAGE 2-11, VISIBILITY CODE . 
CC 60- 61 NUMBER OF REPLICATIONS . NUMBER OF DETERMINATIONS OF A SINGLE 

ANGLE MEASUREMENT WHICH ARE MEANED TO OBTAIN THE DESIRED ANGLE 
VALUE. EACH DETERMINATION OF A SINGLE ANGLE WILL USUALLY INVOLVE 
SEVERAL REPEATED MEASUREMENTS (REPETITIONS). SEE CHAPTER 2, PAGES 
2-19 AND 2-20, HORIZONIAL ANGLE PATA RECORDS . 

CC 62-63 REJECTION LIMIT . THE MAXIMUM ALLOWED DEVIATION OF A SINGLE ANGLE 
MEASUREMENT FROM THE MEAN OF ALL THE MEASUREMENTS USED TO 
DETERMINE THE DESIRED ANGLE IN A SET. SEE CHAPTER 2 , PAGES 2-16 . 

CC 64-71 CLOCKWISE ANGLE . MEAN OF FIRST ANGLE OBSERVED AT A STATION . IN 
DEGREES, MINUTES, SECONDS (DDDMMSSs) . SEE PAGES 2-19 AND 2- 20, 
HORIZONIAL ANGLE PATA RECORDS . 

·cc 72-7 5 STATION SERIAL NUMBER . SECOND TARGET STATION (RIGHT FOREPOINT) . 
SEE PAGES 1-1 THRU 1-3 , JOB CODE AND SURVEY POINT NUMBERING; PAGES 
2-8 THRU 2-9, OBSERVATION DATA RECORPS ; PAGES 2-12 THRU 2-13 , 
ASSIGNHENT OF STATION SERIAL NUMBERS ; AND PAGE 2-14, TREATMENT OF 
ECCENTRIC OBSERVATIONS . 

CC 76-79 HEIGHT OF TARGET. ENTER THE VERTICAL DISTANCE FROM THE TOP OF THE 
SECOND TARGET STATION (RIGHT FOREPOINT) SURVEY MARK (POINT) TO THE 
TARGET (POINT) ABOVE THE MARK USED FOR THE ANGLE OBSERVATIONS . IN 
METERS (MMmm) . SEE PAGE 2-11, HEIGHT OF INSTRUMENT AND HEIGHT OF 
'TARGET . 

cc 80 VISIBILITY CODE . SEE PAGE 2-11, VISIBILITY COPE . 
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HORIZONTAL ANGLE COMMENT RECORD (*31*) 

Use this record for comments pertaining to the set of angles. This record 
is required to explain the problem encountered if the problem indicator 
(column 25) on the respective Horizontal Angle Set Record (*30*) is "l". 
Otherwise, this record is optional . 

*31* FORMAT 

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFIED. MUST BE AN INCREMENT OF 10 FROM 
THE PREVIOUS RECORD. 

CC 07-10 DATA CODE. MUST BE *31*. 
CC 11-80 COMMENT. IF THE COMMENT(S) EXCEED 70 CHARACTERS, USE ANOTHER *31* 

RECORD FOR CONTINUATION. ANY NUMBER OF *31* RECORDS IS ALLO\lED . 
BUT, DO NOT DIVIDE WORDS BETilEEN CONSECUTIVE *31* RECORDS. SEE 
CHAPTER 2, PAGES 2-19 AND 2-20, HORIZONIAL ANGLE PATA RECORPS. 
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HORIZONTAL ANGLE RECORD (*32*) 

Use this record for the second and subsequent angles observed in the same set . 
Use a Horizontal Angle Set Record (*30*) for the first angle observed in the 
set. 

*32* FORMAT 

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFIED. INCREMENT BY 10 FROM PREVIOUS 

cc 07-10 
cc 11-14 

cc 15-16 

cc 17-45 
cc 46-49 

cc so 

cc 51-54 

RECORD . 
DATA CODE . MUST BE *32* . 
STATION SERIAL NUMBER . INSTRUMENT STATION (STANDPOINT) . FOR 
ADDITIONAL INFORMATION REFER TO PAGES 1-1 THRU 1-3, 2-9 AND 2-12 
THRU 2-13 . 
SET NUMBER . MUSI BE THE SAME NUMBER AS ON THE PRECEDING *30* 
RECORD . 
BUNK. 
LOCAL TIME . HOURS, MINUTES (HHMM). SEE CHAPTER 2, PAGE 2-7, 
Iltlli; AND PAGE 2-20, DATE AND TIME. 
TIME ZONE . ENT.ER THE LEITER CODE FROM ANNEX H THAI REPRESENTS 
THE TIME ZONE OCCUPIED . SEE CHAPTER 2, PAGE 2-7 . 
STATION SERIAL NUMBER . FIRST TARGET STATION (LEIT FOREPOINT) . 
SEE CHAPTER l, PAGES 1-1 THRU 1-3, JOB COPE AND SURVEY POINT 
NUMBERING ; CHAPTER 2, PAGES 2-12 IHRU 2-13 , ASSIGNMENT OF STATION 
SERIAL NUMBERS; AND PAGE 2-14, TREATMENT OF ECCENTRIC 
OBSERVATIONS. 

CC 55-58 HEIGHT OF TARGET . ENTER THE VERTICAL DISTANCE FROM THE TOP OF THE 
FIRST TARGET STATION (LEIT FOREPOINI) SURVEY MARK (POINT) IO THE 
TARGET (POINT) ABOVE THE MARK USED FOR THE ANGLE OBSERVATIONS . IN 
METERS (MMmm) . SEE CHAPTER 2, PAGE 2-11, HEIGHT OF INSTRUMENT AND 
HEIGHT OF TARGET. 

CC 59 VISIBILITY CODE. SEE CHAPTER 2, PAGE 2-11, VISIBILITY CODE. 
CC 60-61 NUMBER OF REPLICATIONS. NUMBER OF DETERMINATIONS OF A SINGLE 

ANGLE MEASUREMENT WHICH ARE MEANED TO OBTAIN THE DESIRED ANGLE 
VALUE. EACH DETERMINATION OF A SINGLE ANGLE WILL USUALLY INVOLVE 
SEV.ERAL REPEATED MEASUREMENTS (REPETITIONS). SEE CHAPTER 2, PAGES 
2-19 AND 2-20, HORIZONTAL ANGLE DATA RECORPS . 

CC 62-63 REJECTION LIMIT . THE MAXIMUM ALLOWED DEVIATION OF A SINGLE ANGLE 
MEASUREMENT FROM THE MEAN OF ALL THE MEASUREMENTS USED TO 
DETERMINE THE DESIRED ANGLE IN A SET . SEE CHAPTER 2 , PAGE 2-16 . 

CC 64-71 CLOCKWISE ANGLE . MEAN OF FIRST ANGLE OBSERVED AT A STATION. IN 
DEGREES , MINUTES, SECONDS (DDDMMSSs). SEE PAGES 2-19 AND 2-20, 
HORIZONTAL ANGLE DAIA RECORDS. 

CC 72-75 STATION SERIAL NUMBER . SECOND TARGET STATION (RIGHT FOREPOINT) . 
SEE PAGES 1-1 THRU 1-3, JOB COPE AND SURVEY POINT NUMBERING; PAGES 
2-8 THRU 2-9, OBSERVATION DATA RECORDS ; PAGES 2-12 THRU 2-13, 

. ASSIGNMENT OF STATION SERIAL NUMBERS; AND PAGE 2-14, TREATMENT OF 
ECCENTRIC OBSERVATIONS. 
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CC 76-79 HEIGHT OF TARGET . ENTER THE VERTICAL DISTANCE FROM THE TOP OF THE 
SECOND TARGET STATION (RIGHT FOREPOINT) SURVEY MARK (POINT) TO THE 
TARGET (POINT) ABOVE THE MARK USED FOR THE ANGLE OBSERVATIONS . IN 
METERS (MM.mm) . SEE PAGE 2-11, HEIGHT OF INSTRUMENT AND HEIGHT OF 
TARGET. 

CC 80 VISIBILITY CODE . SEE PAGE 2-11 , VISIBILITY COPE. 
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VERTICAL ANGLE SET RECORD (*40*) 

Use this record for the first vertical angle (VA) or zenith distance (ZD) 
observed in a set. Use the Vertical Angle Record (*42*) for the remaining 
vertical angles or zenith distances observed in the same set. Use a Comment 
Record (*41*) immediately following the *40* record for any comments. For 
additional information, refer to pages 2-21 thru 2-23, VA/ZD Data Records. 

To anticipate the accuracy of an observation, the type of survey equipment must 
be known. To identify the instrument used for each observation, assign a unique 
three-digit number (Job-Specific Instrument Number) in the range 001 to 999 to 
each item of survey equipment used.in the job. Each unique number will cross 
reference a NGS Survey Equipment Code in the *70* record. See Page 2-10, Job
Specific Instrument Number and Page 2-28, Suryey Equipment Data Records. 

cc 01-06 

cc 07-10 
cc 11-14 
cc 15-16 

cc 17-22 

cc 23-24 

cc 25-29 

*40* FORMAT 

SEQUENCE NUMBER. RIGHT JUSTIFIED. INCREMENT BY 10 FROM PREVIOUS 
RECORD. 
DATA CODE. MUST BE *40* 
STATION SERIAL NUMBER (SSN). INSTRUMENT STATION (STANDPOINT). 
SET NUMBER. ENTER 01 FOR THE FIRST SET OF VA/ZD OBSERVATIONS. 
USE 02, 03, ETC. FOR SUCCESSIVE SETS. SEE PAGE 2-22 , SET NUMBER. 
FIELD RECORD BOOK NUMBER. VOLUME NUMBER OF THE FIELD BOOK IN 
WHICH THE VA/ZD OBSERVATIONS ARE RECORDED. 
NUMBER OF VA OR ZD OBSERVATIONS IN THIS SET. THIS VALUE IS EQUAL 
TO THE SUM OF THE *40* RECORD AND THE *42* RECORD(S) IN THIS SET . 
SEE PAGE 2-22. 
WEATHER CODE. THE FIRST COLUMN OF THIS CODE (25) IS A PROBLEM 
INDICATOR FOLLOWED BY VISIBILITY, TEMPERATURE, CLOUD COVER AND 
YIND INDICATORS IN SUCCESSION. IF THE PROBLEM INDICATOR IS "l", A 
*41* RECORD IS REQUIRED. SEE PAGE 2-10, YEAIHER CODE. 

CC 30-32 INITIALS OF THE OBSERVER. 
CC 33-35 JOB-SPECIFIC INSTRUMENT NUMBER. THE UNIQUE THREE-DIGIT NUMBER 

ASSIGNED TO THE INSTRUMENT USED TO OBTAIN THIS OBSERVATION . SEE 
ABOVE. 

CC 36-39 HEIGHT OF INSTRUMENT. ENTER THE VERTICAL DISTANCE FROM THE TOP OF 
THE OCCUPIED SURVEY MARK (POINT) TO THE OPTICAL CENTER OF THE 
SURVEYING INSTRUMENT. IN METERS (HMmm) . SEE PAGE 2-11, HEIGHT OF 
INSTRUMENT AND HEIGHT OF TARGET. 

CC 40-45 DATE OF OBSERVATION. YEAR, MONTH, DAY (YYMMDD) . SEE PAGE 2-24, 
DATE AND TIME. 

CC 46-49 · LOCAL TIME. HOURS, MINUTES (HHMM). SEE PAGES 2-7, TIME AND 2-24, 
DATE AND TIME. 

CC 50 TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H 'WHICH REPRESENTS 
THE TIME ZONE OCCUPIED. SEE PAGE 2-7, TIME ZONE . 

CC 51-54 STATION SERIAL NUMBER. TARGET STATION (FOREPOINT). 
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CC 55-58 HEIGHT OF TARGET . ENTER THE VERTICAL DISTANCE FROM THE TOP OF THE 
TARGET STATION SURVEY MARK (POINT) TO THE TARGET (POINT) ABOVE THE 
MARK USED FOR THE VA/ZD OBSERVATION. IN METERS (MMmm). REFER TO 
PAGE 2-11, HEIGHT OF INSTRUMENT AND HEIGHT OF TARGET. 

CC 59 VISIBILITY CODE. SEE PAGE 2-11. 
CC 60-61 NUMBER OF REPLICATIONS . NUMBER OF POINTINGS OR MEASUREMENTS USED 

TO DETERMINE A VA OR ZD OBSERVATION. SEE PAGES 2-21 AND 2-22, 
VERTICAL ANGLE/ZENIIH DISIANCE DAIA RECORPS. 

CC 62-63 REJECTION LIMIT. MAXIMUM ALLOWED SPREAD BETWEEN THE OBSERVATIONS. 
IN SECONDS (XXxx). 

CC 64-71 VERTICAL ANGLE OR ZENITH DISTANCE. MEAN OF POINTINGS OR 
MEASUREMENTS TO THE FIRST OBJECT SIGHTED IN THE OBSERVING 
SEQUENCE. IN DEGREES , MINUTES, SECONDS (DDDMMSSs). LEAVE CC 71 
-BLANK IF VA OR ZD IS GIVEN TO THE NEAREST SECOND; LEAVE CC 69- 71 
BLANK IF IT IS GIVEN TO THE NEAREST MINUTE . 

CC 72 ANGLE CODE : INDICATE TYPE OF VERTICAL ANGLE MEASURED. 
E- ELEVATION, D- DEPRESSION, z- ZENITH DISTANCE. SEE PAGE 2-22, 
ANGLE CODE . 

CC 73-76 INTERNAL CONSISTENCY. SIGMA IN SECONDS (SSss). ENTER ONLY IF 
RELIABLE ESTIMATES ARE AVAILABLE. SEE PAGES 2-15 THRU 2-17, 
ACCURACY OF THE OBSERVATIONS . 

CC 77-80 EXTERNAL CONSISTENCY. SIGMA IN SECONDS PER KILOMETER (SSss). 
ENTER ONLY IF RELIABLE ESTIMATES ARE AVAILABLE. SEE PAGES 2-15 
THRU 2-17, ACCURACY OF IHE OBSERVATIONS . 

VERTICAL ANGLE COMMENT RECORD (*41*) 

Use this record for comments pertaining to the set of vertical angles or zenith 
distances. This record is required to explain the problem encountered when the 
problem indicator (column 25) on the preceding Vertical Angle Set Record (*40*) 
is "l" . Otherwise, this record is optional. 

*41* FORMAT 

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFIED. MUST -BE AN INCREMENT OF 10 FROM 
PREVIOUS RECORD. 

CC 07-10 DATA CODE. MUST BE *41*. 
CC 11-80 COMMENT. IF THE COMMENT(s) EXCEED 70 CHARACTERS, USE ANOTHER *41* 

RECORD FOR CONTINUATION . ANY NUMBER OF *41* RECORDS IS ALLOYED. 
BUT, DO NOT DIVIDE WORDS BETWEEN CONSECUTIVE *41* RECORDS . 
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VERTICAL ANGLE RECORD (*42* ) 

Use this record for the second and subsequent vertical angles (VAs ) or zenith 
distances (ZDs ) observed in the same set; use Vertical Angle Set Record (*40* ) 
for the first vertical angle or zenith distance observed in the set. Refer to 
pages 2- 22 thru 2-24 for additional information. 

cc 01-06 

cc 07-10 
cc 11-14 

cc 15-16 

cc 17-45 
cc 46-49 
cc 50 
cc 51-54 
cc 55 -58 

cc 59 
cc 60 - 61 

cc 62-63 

cc 64 - 71 

cc 72 

cc 73- 76 

cc 77 - 80 

*42* FORMAT 

SEQUENCE NUMBER. RIGHT JUSTIFIED . INCREMENT BY 10 FROM PREVIOUS 
RECORD . 
DATA CODE . MUST BE *42* 
STATION SERIAL NUMBER . INSTRUMENT STATION (STANDPOINT) . MUST BE 
·rDENTICAL TO THE STATION SERIAL NUMBER (SSN) USED IN cc 11 - 14 ON 
THE RESPECTIVE *40* RECORD. 
SET NUMBER . MUST BE THE SAME NUMBER -AS ON THE PRECEDING *40* 
RECORD . 
BLANK . 
LOCAL TIME . HOURS , MINUTES (HHMM) . 
TIME ZONE . ENTER THE LETTER CODE FORM ANNEX H. 
STATION SERIAL NUMBER (SSN ). TARGET STATION (FOREPOINT). 
HEIGHT OF TARGET . ENTER THE VERTICAL DISTANCE FROM THE TOP OF THE 
TARGET STATION SURVEY MARK (POINT) TO THE TARGET (POINT) ABOVE THE 
MARK USED FOR THE VA/ ZD OBSERVATION . REFER TO PAGE 2-11 , HEI GHT 
OF INSTRUMENT ANO HEIGHT OF JARGET . 
VISIBILITY CODE. SEE PAGE 2-11 . 
NUMBER OF REPLICATIONS . NUMBER OF POINTINGS OR MEASUREMENTS USED 
TO DETERMINE A VA OR ZD OBSERVATION . SEE PAGES 2-21 AND 2-22, 
VERTICAL ANGLE/ZENITH DISTANCE DATA RECORDS. 
REJECTION LIMIT . MAXIMUM ALLOWED SPREAD BETWEEN THE OBSERVATIONS. 
IN SECONDS (XXxx) . 
VERTICAL ANGLE OR ZENITH DISTANCE . MEAN OF POINTINGS OR MEASURE
MENTS TO THE FIRST OBJECT SIGHTED IN THE OBSERVING SEQUENCE . IN 
DEGREES , MINUTES , SECONDS (DDDMMSSs ). LEAVE CC 71 BLANK IF VA OR 
ZD IS GIVEN TO THE NEAREST SECOND; LEAVE CC 69-71 BLANK IF IT IS 
GIVEN TO THE NEAREST MINUTE. 
ANGLE CODE. INDICATE TYPE OF VERTICAL ANGLE MEASURED . 
E- ELEVATION , D- DEPRESSION , z- ZENITH DISTANCE . SEE PAGE 2-22, 
ANGLE CODE . 
INTERNAL CONSISTENCY . SIGMA IN SECONDS (SSss ) . ENT.ER ONLY IF 
RELIABLE ESTIMATES ARE AVAILABLE. SEE PAGES 2- 15 THRU 2- 17, 
ACCURACY OF l'HE OBSERVATIONS . 
EXTERNAL CONSISTENCY . SIGMA IN SECONDS PER KILOMETER (SSss) . 
ENTER ONLY IF RELIABLE ESTIMATES ARE AVAILABLE . SEE PAGES 2- 15 
THRU 2-17 , ACCURACY OF THE OBSERVATIONS. 
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DIFFERENCE OF ELEVATION RECORD (*45*) 

Use this record for each observed difference of elevation obtained by spirit 
leveling or by other than the trigonometric method coded in the *40* thru *42* 
records. Use the Difference of Elevation Continuation Record (*47*) to code 
additional data pertinent to the observation in the preceding *45* record . For 
any comments use the Difference of Elevation Comment Record (*46*) . Refer to 
page 2-23, LEVEL DATA RECORDS, for additional information. 

cc 01-06 

cc 07-10 
cc 11-14 
cc 15-16 
cc 17-22 

cc 23 - 24 
cc 25-29 

cc 30-32 
cc 33-35 

cc 36-38 

cc 39 
cc 40-45 
cc 46-49 

cc 50 

cc 51 -54 
cc 55-58 
cc 59 
cc 60-61 

*45* FORMAT 

SEQUENCE NUMBER. RIGHT JUSTIFIED . INCREMENT BY 10 FROM THE 
PREVIOUS RECORD. 
"DATA CODE. MUST BE *45* ~ 

STATION SERIAL NUMBER (SSN). INSTRUMENT STATION (STANDPOINT). 
BLANK. 
FIELD RECORD BOOK NUMBER. VOLUME NUMBER OF THE FIELD BOOK IN 
WHICH THE ELEVATION OBSERVATIONS ARE RECORDED. 
BLANK . 

· WEATHER CODE. THE FIRST COLUMN OF THIS CODE (25) IS A PROBLEM 
INDICATOR FOLLOWED BY VISIBILITY, TEMPERATURE, CLOUD COVER AND 
WIND INDICATORS IN SUCCESSION . IF THE PROBLEM I~DICATOR IS "l", A 
*46* RECORD IS REQUIRED. SEE PAGE 2 -10, tlEATRER CODE . 
INITIALS OF THE OBSERVER. 
JOB-SPECIFIC INSTRUMENT NUMBER. THE UNIQUE THREE-DIGIT NUMBER 
ASSIGNED TO THE INSTRUMENT USED TO OBTAIN THIS OBSERVATION . REFER 
TO PAGES 2-10 AND 2-28 . 
NUMBER OF LEVELING SETIJPS. NUMBER OF TURNING POINTS USED TO 
OBTAIN THE ELEVATION DIFFERENCE OF THE SECT.ION OBSERVED. 
BLANK. 
DATE OF OBSERVATION. YEAR, MONTH, DAY (YYMMDD) . 
LOCAL TIME . HOURS, MINUTES (HHMM). SEE PAGE 2-7, TIME AND 2-24 , 
DATE AND TIME. 
TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H TO INDICATE WHICH 
TIME ZONE WAS OCCUPIED. SEE PAGE 2-7 . 
STATION SERIAL NUMBER. TARGET STATION (FOREPOINT). 
BLANK. 
VISIBILITY CODE. SEE PAGE 2-11 . . 
NUMBER OF REPLICATIONS . NUMBER OF MEASUREMENTS (LEVEL RUNNINGS) 
OF THE SAME SECTION . IF THE MEAN VALUE OF A FOR!WARD AND A 
BACKWARD LEVEL RUN OF THE SAME SECTION IS CODED AS A SINGLE 
OBSERVATION, THEN THE NUMBER OF REPLICATIONS SHOULD BE CODED AS 2. 

CC 62-63 BLANK. 
CC 64-72 DIFFERENCE OF ELEVATION . DIFFERENCE OF ELEVATION OBSERVED BETWEEN 

!VO MARKS (A SECTION). IN METERS (MMMMMrnmmm) . I F THE DIFFERENCE 
IS NEGATIVE, CODE THE MINUS SIGN (-) IMMEDIATELY PRECEDING THE 
LEITMOST DIGIT AND BLANK FILL COLUMNS LEFT OF THE MINUS SIGN . 

CC 73-76 ACCURACY OF LEVELING. SIGMA IN MILLIMETERS (XX.Xx). ENTER ONLY IF 
RELIABLE ESTIMATES ARE AVAILABLE . 

cc 77-80 LENGTH OF SECTION. DISTANCE BETWEEN THE nm MARKS FOR WHICH THE 
ELEVATION DIFFERENCE wAS DETERMINED. IN KILOMETERS (XXxx). 
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DIFFERENCE OF ELEVATION COMMENT RECORD (*46*) 

Use this record for comments pertaining to the difference of elevation 
observations. If the problem indicator (column 25) on the preceding Difference 
of Elevation Record (*45*) is "l", this record is required to explain the 
problem encountered . Otherwise, this record is optional. 

*46* FORMAT 

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFIED. INCREMENT BY 10 FROM THE 
PREVIOUS RECORD. 

CC 07-10 DATA CODE. MUST BE. *46* 
CC 11-80 COMMENT. IF THE COMMENT(S) EXCEED 70 CHARACTERS, USE ANOTHER 

*46* RECORD FOR CONTINUATION. ANY NUMBER OF *46* RECORDS IS 
ALLOWED. BUT, DO NOT DIVIDE WORDS BETWEEN CONSECUTIVE *46* 
RECORDS. 

DIFFERENCE OF ELEVATION CONTINUATION RECORD (*47*) 

Use this record to indicate the Job-Specific Instrument (JSI) Number of the 
leveling rod and the initials of the observing agency. 

cc 01-06 

cc 07-10 
cc 11-14 

cc 15-16 
cc 17-54 
cc 55-57 

cc 58-63 

cc 64-80 

*47* FORMAT 

SEQUENCE NUMBER. RIGHT JUSTIFIED. INCREMENT BY 10 FROM THE 
PREVIOUS RECORD. 
DATA CODE . MUST BE *47*. 
STATION SERIAL NUMBER (SSN) . INSTRUMENT STATION (STANDPOINT). 
MUST BE THE SAME SSN AS ON THE PRECEDING *45* RECORD. 
BLANK. 
BLANK. 
JOB-SPECIFIC INSTRUMENT (JSIN) NUMBER. THE UNIQUE THREE-DIGIT 
NUMBER ASSIGNED TO THE LEVEL ROD USED TO OBTAIN THIS OBSERVATION. 
REFER TO PAGES 2-10 AND 2-28. 
OBSERVING ORGANIZATION. USE THE ABBREVIATION FOUND IN ANNEX C 
WHICH IDENTIFIES THE ORGANIZATION THAT OBSERVED THE DIFFERENCE OF 
ELEVATION BETWEEN THE T\lO MARKS. ANY ABBREVIATION NOT FOUND IN 
ANNEX C MUST BE APPROVED BY NGS PRIOR TO SUBMITTING THE DATA. 
BLANK. 



TAPED DISTANCE RECORD (*SO*) 

Use this record for distances measured with either calibrated (standardized) or 
uncalibrated steel or invar tapes. Included are distances consisting of any 
number of segments taped horizontally, taped distances consisting of any number 
of segments which have all been individually reduced to a common horizontal 
reference surface (other than the sea level or the ellipsoid) and one-segment 
unreduced tape distances (less than or equal to one tape length) measured along 
a slope. Use the *S2* record for taped distances reduced to sea level or geoid, 
to the ellipsoid, or to mark-to-mark . See pages 2-24 thru 2-26, DISTANCE PATA 
RECORDS . 

*SO* FORMAT 

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFIED. INCREMENT BY 10 FROM THE 
PREVIOUS RECORD. 

CC 07-10 DATA CODE. MUST BE *SO*. 
CC 11-14 STATION SERIAL NUMBER (SSN) . INSTRUMENT STATION (STANDPOINT). 
CC lS-19 WEATHER CODE. THE FIRST COLUMN OF THIS CODE (lS) IS A PROBLEM 

INDICATOR FOIJ..OWED BY VISIBILITY , TEMPERATURE, CLOUD COVER AND 
WIND INDICATORS IN SUCCESSION . IF THE PROBLEM INDICATOR IS "1", A 
*SS* RECORD IS REQUIRED. SEE PAGE 2-10, WEATHER CODE. 

CC 20-22 INITIALS OF THE OBSERVER. 
CC 23-2S JOB-SPECIFIC INSTRUMENT NUMBER . THE UNIQUE THREE-DIGIT NUMBER 

ASSIGNED TO THE INSTRUMENT USED TO OBTAIN THIS OBSERVATION . REFER 
TO PAGES 2-10 AND 2-28 . 

CC 26-29 TAPE SUPPORT HEIGHT. IN METERS (MMmm). USED ONLY FOR A CODE •s" 
DISTANCE. ENTER THE VERTICAL HEIGHT OF THE TAPE SUPPORT (IF ANY) 
ABOVE THE INSTRUMENT STATION (STANDPOINT) MARK TO THE NEAREST 
CENTIMETER (cm). 

CC 30-34 ELEVATION OF INSTRUMENT STATION (STANDPOINT) . IN METERS (MMMMm). 
FOR A CODE "H" DISTANCE ENTER THE ELEVATION TO \JHICH THE TAPED 
DISTANCE WAS REDUCED. 

CC 3S-40 DATE OF OBSERVATION. YEAR, MONTH, DAY (YYMMDD) . 
CC 41-44 LOCAL TIME. HOURS, MINUTES (HHMM) . SEE PAGES 2-7 , I.I11f; AND 2-2S, 

PATE AND TIME . 
CC 4S 'l'IME ZONE. ENTER THE LETTER FROM ANNEX H \JHICH REPRESENTS THE 

TIME ZONE OCCUPIED. REFER TO PAGE . 2-7 , TIME ZONE . 
CC 46-49 STATION SERIAL NUMBER . TARGET STATION (FOREPOINT). 
CC SO-S3 TAPE SUPPORT HEIGHT . IN METERS (MMmm). USED ONLY FOR A CODE "S• 

DISTANCE . ENTER THE VERTICAL HEIGHT OF THE TAPE SUPPORT (IF ANY) 
ABOVE THE TARGET STATION (STANDPOINT) MARK TO THE NEAREST 
CENTIMETER (cm). 

CC S4-S8 DIFFERENCE OF ELEVATION. IN METERS (MMmm). USED ONLY FOR A CODE 
"S" DISTANCE . ENTER THE DIFFERENCE OF ELEVATION FROM MARK TO MARK 
WITH RESPECT TO THE INSTRUMENT STATION (STANDPOINT). 

CC 59 VISIBILITY CODE. SEE BEl.DW OR PAGE 2-11. 
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CC 60-61 NUMBER OF REPLICATIONS . NUMBER OF COMPUTE MEASUREMENTS OR 
DETERMINATIONS USED TO CALCULATE THE MEAN TAPED DISTANCE CODED IN 
THIS RECORD . 

CC 62-6 3 REJECTION LIMIT. IN MILLIMETERS (XX) • MAXIMUM ALLOWED DEVIATION 
OF OBSERVATIONS FROM THE MEAN . 

CC 64- 72 CORRECTED TAPED DISTANCE . IN METERS (MMMMM.mmmm) . TAPED HORIZON-
TAL (CODE T) , REDUCED TO HORIZONTAL (CODE H) OR SLOPE (GODE S) 
DISTANCE W'ITH STANDARDIZATION , CATENARY AND TEMPERATURE 
CORRECTIONS APPLIED AS APPLICABLE TO THE METHOD OF MEASUREMENT 
AND/OR EQUIPMENT USED. 

CC 73 DISTANCE CODE . SEE BELOW OR PAGE 2-26. 
CC 74-76 INTERNAL CONSISTENCY . SIGMA. IN MILLIMETERS (XXx) . ENTER ONLY IF 

RELIABLE ESTIMATES ARE AVAILABLE . REFER TO PAGES 2-15 THRU 2-17; 
"ACCURACY OF THE OBSERVATIONS. 

CC 77 -80 EXTERNAL CONSISTENCY . SIGMA IN PARTS PER MILLION (XXXx) . ENTER 
ONLY TF RELIABLE ESTIMATES ARE · AVAILABLE. SEE PAGE 2-25 . 

VISIBILITY CODES 

Code Descrip~ion 

R TARGET STATION (FOREPOINT) IS A REFERENCE MARK 

Z TARGET STATION IS AN AZIMUTH MARK 

V TARGET STATION IS VISIBLE FROM THE GROUND 

N TARGET STATION IS NOT VISIBLE FROM THE GROUND 

DISTANCE CODES 

Code pescri ption 

T TAPED HORIZONTAL DISTANCE 

H TAPED SLOPE DISTANCE REDUCED TO HORIZONTAL 

S TAPED SLOPE DISTANCE (ONE TAPE LENGTH OR LESS) 

I 
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UNREDUCED DISTANCE RECORD (*51*) 

Use this record for slant-range distances less than 100 kilometers in length, 
measured with electronic distance-measuring equipment (DME). Included are line
of-sight instrument-to-reflector distances measured with electro-optical DKE 
and master-to-remote distances measured with microwave DME. Precision or 
resolution of the measured distance must be 1 centimeter or better. Use *53* 
record for coarser resolution DKE. Instrument and/or reflector calibration 
corrections and refraction correction are assumed to have been applied. See 
pages 2-24 thru 2-26, DISTANCE DATA RECORDS. 

*51* FORMAT 

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFIED. INCREMENT BY -10 FR.OM THE 
PREVIOUS RECORD. 

CC 07-10 DATA.CODE. MUST BE *51*. 
CC 11-14 STATION SERIAL NUMBER (SSN). INSTRUMENT STATION (STANDPOINT) . 
CC 15-19 WEATHER CODE. SAKE FORMAT AS THE *50* RECORD. SEE PAGE 2-10, 

WEATHER CODE. 
CC 20-22 -INITIALS OF THE OBSERVER. 
CC 23-25 JOB SPECIFIC INSTRUMENT NUMBER (JSIN). THE UNIQUE THREE DIGIT 

NUMBER ASSIGNED TO THE INSTRUMENT USED TO OBTAIN THIS OBSERVATION. 
REFER TO PAGES 2-10 AND 2-28 FOR DETAILED EXPLANATION. 

CC 26-29 HEIGHT OF INSTRUMENT. ENTER THE VERTICAL DISTANCE FR.OM THE TOP OF 
THE OCCUPIED SURVEY MARK (POINT) TO THE OPTICAL CENTER OF THE 
SURVEYING INSTRUMENT. IN METERS (MMmm). SEE PAGE 2-11, HEIGHT OF 
INSIRUMENT AND HEIGHT OF TARGET. 

CC 30-34 BUNK 
CC 35-40 DATE OF OBSERVATION. YEAR, MONTH, DAY (YYMMDD) . 
CC 41-44 LOCAL TIME. HOURS, MINUTES (HHMM). SEE PAGES 2-7, I.ltm AND 2-25, 

DATE AND TIME. 
CC 45 TIME ZONE. ENTER THE LETTER CODE FORM ANNEX H 'WHICH REPRESENTS 

THE TIME ZONE OCCUPIED. REFER TO PAGE 2-7, TIME ZONE . 
CC 46-49 STATION SERIAL NUMBER (SSN). TARGET STATION (FOREPOINT). 
CC 50-53 HEIGHT OF REFLECTOR. ENTER THE VERTICAL DISTANCE FR.OM THE TOP OF 

THE TARGET STATION SURVEY MARK TO THE-REFLECTOR ABOVE THE MARK 
USED FOR THE DISTANCE OBSERVATION IN METERS (MMmm). REFER TO 
PAGE 2-11, HEIGHT OF INSTRUMENT AND HEIGHT OF TARGET. 

CC 54-58 BUNK 
CC 59 VISIBILITY CODE. SEE PAGE 2-11 OR SEE TEXT FOR THE *SO* RECORD 

FORMAT. 
CC 60-61 NUMBER OF REPLICATIONS. NUMBER OF COMPLETE MEASUREMENTS OR 

DETERMINATIONS USED TO CALCULATE THE MEAN CORRECTED SLANT-RANGE 
DISTANCE CODED IN THIS RECORD. 

CC 62-63 REJECTION LIMIT. MAXIMUM AIJ..OYED DEVIATION OF OBSERVATIONS FROM 
THE MEAN VALUE. IN MILLIMETERS. 

CC 64-72 CORRECTED SLANT-RANGE DISTANCE. IN METERS (MMMMMmmmm). 
CORRECTIONS FOR THE INSTRUMENT, REFLECTOR AND REFRACTION ARE 
ASSUMED APPLIED AS APPLICABLE TO THE METHOD OF MEASUREMENT AND/OR 
THE EQUIPMENT USED 

CC 73 DISTANCE CODE. MUST BE "S". 
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CC 74-76 INTERNAL CONSISTENCY. SIGMA IN MILLIMETERS (XXx). ENTER ONLY IF 
RELIABLE ESTIMATES ARE AVAILABLE. REFER TO PAGES 2-15 THRU 2-17, 
ACCURACY OF THE OBSERYATIONS . 

CC 77-80 EXTERNAL CONSISTENCY. SIGMA IN PARTS PER MILLION (XXXx). ENTER 
ONLY IF RELIABLE ESTIMATES ARE AVAILABLE. SEE PAGE 2-25. 
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REDUCED DISTANCE RECORD (*52*) 

Use this record for distances of less than 100 kilometers in length , measured to 
a precision of 1 centimeter or better that have been reduced to sea level or the 
geoid (code G), to the ellipsoid (code E) , or to mark-to-mark (code X) . Use 
*54* record for coarser-precision distances . This record i s intended for t aped 
distances and distances measured with electronic DME . In every case , the 
distance given is assumed to be the appropriately reduced value correspondi ng to 
the mean of the respective sample of distance measurements to which all 
applicable corrections have been applied . Among the required data items on this 
record are the values of the elevations (and of the geoid heights, if 
applicable) which were used in the respective reduction process . These val ues 
may be different than those given on the corresponding *80*-series records . 

*52* FORMAT 

CC 01-06 SEQUENCE NUMBER . RIGHT JUSTIFIED. INCREMENT BY 10 FROM THE 
PREVIOUS RECORD . 

cc 07-10 
cc 11-14 
cc 15-19 
cc 20-22 
cc 23 - 25 

cc 26 -29 

cc 30- 34 

cc 35 -40 
cc 41 -44 
cc 45 
cc 46-49 
cc 50-53 

cc 54 - 58 

cc 59 
cc 60 - 61 

cc 62 - 63 

DATA CODE. MUST BE *52* . 
STATION SERIAL NUMBER (SSN) . INSTRUMENT STATION (STANDPOINT) . 
WEATHER CODE . SAME FORMAT AS *SO* AND *51* RECORDS . 
INITIALS OF THE OBSERVER . 
JOB SPECIFIC INSTRUMENT NUMBER . THE UNIQUE THREE DIGIT NUMBER 
ASSIGNED TO THE INSTRUMENT USED TO OBTAIN THIS MEASUREMENT . SEE 
PAGES 2-10 AND 2-28 . 
GEOID HEIGHT . IN METERS (MMMm) . VALUE USED IN THE REDUCTION 
PROCESS . LEAVE BLANK FOR CODE "G " DISTANCE. IF THE GEOID HEIGHT 
IS NEGATIVE, CODE THE MINUS SIGN ( -) IMMEDIATELY PRECEDING THE 
LEFTMOST DIGIT AND BLANK FILL COLUMNS LEFT OF THE MINUS SIGN . 
ELEVATION OF THE INSTRUMENT STATION (STANDPOINT) HARK. RECORD THE 
VALUE USED IN THE REDUCTION PROCESS . IN METERS (MMMMm) . 
DATE OF OBSERVATION . YEAR , MONTH , DAY (YYMMDD) . 
LOCAL TIME . HOURS , MINUTES (HHMM ) . SEE PAGE 2-7, ~. 
TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H WHICH APPLIES . 
STATION SERIAL NUMBER (SSN) . TARGET STATION ('FOREPOINT) . 
GEOID HEIGHT . IN METERS (MMMm) . VALUE USED IN THE REDUCTION 
PROCESS. LEAVE Bu.NK FOR CODE "G" DISTANCE . IF THE GEOID HEIGHT 
IS NEGATIVE , CODE THE MINUS SIGN ( -) IMMEDIATELY PRECEDING THE 
LEFTMOST DIGIT AND BLANK FILL COLUMNS LEFT OF THE MINUS SIGN . 
ELEVATION OF THE TARGET STATION (FOREPOINT) HARK . RECORD THE VALUE 
USED IN THE REDUCTION PROCESS . IN METERS (MMMMm) . 
VISIBILITY CODE. SEE PAGE 2-12 OR THE TABLE BELOW. 
NUMBER OF REPLICATIONS . NUMBER OF MEASUREMENTS USED TO CALCUlATE 
THE MEAN REDUCED DISTANCE CODED IN THIS RECORD . 
REJECTION LIMIT . MAXIMUM ALLOWED DEVIATION OF MEASqREMENTS FROM 
THE MEAN VALUE . IN MILLIMETERS (XX) . 
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CC 64-72 REDUCED DISTANCE. IN METERS (MMMMMmmmm) . ENTER DISTANCE REDUCED 
TO SEA LEVEL OR THE GEOID (CODE G), TO THE ELLIPSOID (CODEE), OR 
TO MARK-TO-MARK (CODEX). DO NOT ENTER TO MORE DECIMAL PI.ACES 
THAN IS WARRANTED BY THE PRECISION OF THE OBSERVATION. 

CC 73 DISTANCE CODE. SEE PAGE 2-26 OR THE TABLE BELOW . 
CC 74-76 INTERNAL CONSISTENCY. SIGMA IN MILLIMETERS (XXx) . ENTER ONLY IF 

RELIABLE ESTIMATES ARE AVAII.ABLE . REFER TO PAGES 2-15 THRU 2-17, 
ACCURACY OF THE OBS£RVATIONS. 

CC 77-80 EXTERNAL CONSISTENCY. SIGMA IN PARTS PER MILLION (XXXx). ENTER 
ONLY IF RELIABLE ESTIMATES ARE AVAII.ABLE. SEE PAGE 2-25 AND PAGES 
2-15 IHRU 2-17 , ACCURACY OF THE OBSERVATIONS. 

VISIBILITY CODES 

Code · Description 

R TARGET STATION (FOREPOINT) IS A REFERENCE MARK 

Z TARGET STATION IS AN AZIMUTH MARK 

V TARGET STATION IS VISIBLE FR.OM THE GROUND 

N TARGET STATION IS NOT VISIBLE FR.OM THE GROUND 

REDUCED DISTANCE CODES 

Code Description 

G MEASURED DISTANCES REDUCED TO THE GEOID 

E MEASURED DISTANCES REDUCED TO THE ELLIPSOID 

X MEASURED DISTANCES REDUCED TO MARK-TO-MARK 
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UNREDUCED LONG LINE RECORD (*53*) 

Use this record for instrument-to-instrument spatial-chord distances derived 
from long-range electronic DME observations (e.g., HIRAN) , obtained by extra 
terrestrial methods (e . g., VLBI) ; or for slant- range distances measured by 
coarse-resolution DME. This record is intended for measured distances of 100 
kilometers and longer . Since long-line and/ or course-resolution d i stance 
measurements do not normally exhibit any proportional relationshi p with the 
length of the line , the External Consistency Sigma on the *53* and *54* records 
is expressed in meters. 

cc 01-06 

cc 07-10 
cc 11 -14 
cc 15 -22 
cc 23- 25 

cc 26-29 

cc 30-34 
cc 35 -40 
cc 41-44 
cc 45 

cc 46 -49 
cc 50-53 

cc 54-58 
cc 59-60 

cc 61-63 

cc 64-73 

cc 74 
cc 57 -77 

cc 78 -80 

. *53* FORMAT 

SEQUENCE NUMBER . RIGHT JUSTIFIED . INCREMENT BY -10 FR.OM THE 
PREVIOUS RECORD. 
DATA CODE. MUST BE *53* . 
STATION SERIAL NUMBER (SSN ) . INSTRUMENT STATION (STANDPOINT) . 
BLANK 
JOB SPECIFIC INSTRUMENT NUMBER . THE UNIQUE THREE DIGIT NUMBER 
ASSIGNED TO THE INSTRUMENT USED TO OBTAIN THIS MEASUREMENT . SEE 
PAGES 2-10 AND 2-28 . 
HEIGHT OF INSTRUMENT (ANTENNA) . IN METERS (MMmm). ENTER THE 
VERTICAL DISTANCE FR.OM THE TOP OF THE INSTRUMENT STATION 
(STANDPOINT) MARK TO THE ACTIJAL ORIGIN OF THE MEASURED DISTANCE 
ABOVE/BELOW THE MARK. 
Bl.ANI< 
DATE OF OBSERVATION . YEAR, MONTH , DAY (YYMMDD). 
LOCAL TIME . - HOURS , MINUTES (HHMM). SEE PAGE 2- 25 , PATE AND TIME . 
TIME ZONE . ENTER THE LETTER CODE FR.OM ANNEX H WHICH REPRESENTS 
THE TIME ZONE OCCUPIED . REFER TO PAGE 2- 7, TIME ZONE . 
STATION SERIAL NUMBER (SSN) . TARGET STATION (FOREPOINT) . 
HEIGHT OF INSTRUMENT (ANTENNA) . IN METERS (MMmm) . ENTER THE 
VERTICAL DISTANCE FROM THE TOP OF THE TARGET STATION (FOREPOINT) 
MARK TO THE ACTIJAL TERMINAL POINT OF THE MEASURED DISTANCE 
ABOVE/BELOW THE MARK . 
BLANK 
NUMBER OF REPLICATIONS . NUMBER OF COMPLETE MEASUREMENTS USED TO 
CALCUU.TE THE MEAN CORRECTED SLANT-RANGE DISTANCE CODED IN THIS 
RECORD. 
REJECTION LIMIT . MAXIMUM ALLOWED DEVIATION OF OBSERVATIONS FR.OM 
THE MEAN VALUE . IN METERS (MMm) . 
CORRECTED SPATIAL-CHORD DISTANCE. DERIVED INSTRUMENT-TO 
INSTRUM.ENT (ANTENNA-TO-ANTENNA) SPACIAL-CHORD (CODE C) OR 
DIRECTLY-OBSERVED Sl.ANT RANGE (COPE S) WITH ALL APPLICABLE 
CORRECTIONS APPLIED . IN METERS (MMMMMMMmmm) . 
DISTANCE CODE . SEE ABOVE . 
INTERNAL CONSISTENCY . SIGMA IN METERS (Mmm) . ENTER ONLY IF 
RELIABLE ESTIMATES ARE AVAILABLE . REFER TO PAGES 2-15 THRU 2- 17 , 
ACCURACY OF THE OBSERVATIONS . 
EXTERNAL CONSISTENCY . SIGMA IN METERS (Mmm) . ENTER ONLY IF 
RELIABLE ESTIMATES ARE AVAILABLE . SEE PAGE 2-25 . 
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REDUCED LONG LINE RECORD (*54* ) 

Use this record for long lines, 100 kilometers and longer, or for any distances 
measured to a precision coarser than 1 centimeter , which have been reduced to 
sea level or the geoid (Code G), to the ellipsoid (Code E) , or to mark-to-mark 
spatial-chord distance (Code X). Since the predominate external random errors 
associated with long-line and/or ,coarse-resolution distance measurements d.o not 
normally exhibit any proportional relationship with the length of the line, the 
External Consistency Sigma on the *53* and *54* records is expressed in meters . 

cc 01-06 

cc 07-10 
cc 11-14 
cc 15-22 
cc 23-25 

cc 26-29 

*54* FORMAT 

SEQUENCE NUMBER . RIGHT JUSTIFIED . I NCREMENT BY 10 FROM THE 
'PREVIOUS RECORD. 
DATA CODE . MUST BE *54* . 
STATION 'SERIAL NUMBER (SSN) . INSTRUMENT STATION (STANDPOINT). 
.RLANK 
JOB SPECIFIC INSTRUMENT NUMBER. THE UNIQUE THREE DIGIT NUMBER 
ASSIGNED TO THE INSTRUMENT USED TO OBTAIN THIS MEASUREMENT. SEE 

· PAGES 2-10 AND 2-28 . 
GEOID HEIGHT . IN METERS (MMMm) . VALUE USED IN THE REDUCTION 
PROCESS FOR THE INSTRIDfENT STATION (STANDPOINT) . LEAVE BLANK FOR 
CODE G DISTANCE . IF THE GEOID HEIGHT IS NEGATIVE , CODE THE MINUS 
SIGN (- ) IMMEDIATELY PRECEDING THE LEFTMOST DIGIT AND BLANK FILL 
THE COLUMNS LEFT OF THE MINUS SIGN . 

CC 30-34 ELEVATION OF THE INSTRUMENT STATION (STANDPOINT) MARK. RECORD THE 
VALUE USED IN THE REDUCTION PROCESS. (POSSIBLY DIFFERENT THAN THE 
ELEVATION GIVEN ON THE CORRESPONDING *80* OR *81* RECORD. IN 

cc 35-40 
cc 41-44 
cc 45 

cc 46-49 
cc 50-53 

METERS (MMMM.m) . 
DATE OF OBSERVATION . YEAR, MONTH, DAY (YYMMDD) . 
LOCAL TIME. HOURS, MINUTES (HHMM) . 
TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H WHICH REPRESENTS 
THE TIME ZONE OCCUPIED. 
STATION SERIAL NUMBER (SSN) . TARGET STATION (FOREPOINT) . 
GEOID HEIGHT . IN METERS (MMMm) . VALUE USED IN THE REDUCTION 
PROCESS FOR THE TARGET STATION (FOREPOINT) ~ . LEAVE BLANK FOR CODE 
G DISTANCE. IF THE GEOID HEIGHT IS NEGATIVE, CODE TH£ KINUS SIGN 
(-) IMMEDIATELY PRECEDING THE LEFTMOST DIGIT AND BlANK FILL THE 
COLUMNS LEFT OF THE MINUS SIGN. 

CC 54-58 ELEVATION OF THE TARGE.T STATION (FOREPOINT) MARK. RECORD THE 
VALUE USED IN THE REDUCTION PROCESS (POSSIBLY DIFFERENT THAN THE 
ELEVATION GIVEN ON THE CORRESPONDING *BO* OR *81* RECORD . IN 
METERS (MMMMm) . 

CC 59-60 NUMBER OF REPLICATIONS . NUMBER OF COMPLETE MEASUREMENTS USED TO 
CALCULATE THE MEAN REDUCED OBSERVATION CODED IN THIS RECORD. 

CC 61-63 REJECTION LIMIT. MAXIMUM ALLOWED DEVIATION OF MEASUREMENTS FROM 
THE MEAN VALUE. IN METERS (MMm) . 



CC 64-73 REDUCED DISTANCE . IN METERS (MMMMMMMmmm) . ENTER DISTANCE REDUCED 
TO SEA LEVEL OR THE GEOID (CODE G), TO THE ELLIPSOID (CODEE), OR 
TO MARK-TO-MARK (CODEX) . DO NOT ENTER TO MORE DECIMAL PLACES 
THAN IS WARRANTED BY THE PRECISION OF THE OBSERVATION. 

CC 74 DISTANCE CODE. ENTER THE APPROPRIATE G, E, OR X DESCRIBED ABOVE 
AND ON PAGE 2-28 . 

CC 75-77 INTERNAL CONSISTENCY. SIGMA IN METERS (Mmm). ENTER ONLY IF 
RELIABLE ESTIMATES ARE AVAILABLE. REFER TO PAGES 2-15 THR.U 2-17, 
ACCURACY OF IHE OBSERVATIONS. 

CC 78-80 EXTERNAL CONSISTENCY. SIGMA IN METERS (Mmm). ENTER ONLY IF 
RELIABLE ESTIMATES ARE AVAILABLE. SEE PAGES 2-25 AND PAGES 2-15 
THR.U 2-17, ACCURACY OF THE OBSERVATIONS. 

HORIZONTAL DISTANCE COMMENT RECORD (*55*) 

Use this record for comments pertaining to the set of observed horizontal 
distances . This record is required to explain the problem encountered when the 
problem indicator (column 15) on the preceding Horizontal Distance Records 
(*50*, *51* , or *52*) is •1" . Otherwise, this record is optional. 

*55* FORMAT 

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFIED. MUSI BE AN INCREMENT OF 10 FROM 
PREVIOUS RECORD. 

CC 07-10 DATA CODE. MUST BE *55*. 
CC 11-80 COMMENT. IF THE COMMENT(s) EXCEED 70 CHARACTERS, USE ANOTHER *55* 

RECORD FOR CONTINUATION . ANY NUMBER OF *55* RECORDS IS ALLOYED. 
BUT, DO NOT DIVIDE WORDS BETWEEN CONSECUTIVE *55* RECORDS . 
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ASTRONOMIC AZIMUTH/l.APl.ACE RECORD (*60*) 

Submit this record for every astronomic azimuth observed in the project. If two 
or more sets of astronomic azimuth observations are taken (e.g., sets observed 
on different nights), submit a separate *60* record for each set. 

The desired astronomic azimuth coded in this record is the mean value of the. 
respective set of astronomic observations to which all applicable corrections 
have been applied. 

A Laplace azimuth is an astronomic azimuth determination (from observations of a 
star) converted to the corresponding geodetic azimuth by the application of the 
Laplace correction (n *tan L). A data element necessary for the computation of 
a Laplace correction is the east-west (prime-vertical) co.mponent of the 
deflection of vertical (eta) at the respective instrument sta.tion (standpoint). 
Use the following formula to compute a Laplace azimuth: 

where 

G - A + n * tan L 

G - geodetic azimuth (d, m,s) 
A - astronomic azimuth (d, m,s) 
n - eta (seconds) 
L - geodetic latitude of the instrument station (standpoint) 

If a reliable Eta value is unavailable, submit the *60* record with blanks in 
columns 15-19 and enter a code "A" in column 20 to designate the azimuth in 
columns 64-71 as Astronomic . Enter a code "L" in column 20 to designate the 
azimuth in columns 64-71 as Laplace, indicating that the Laplace correction has 
been applied. 

cc 01-06 

cc 07-10 
cc 11-14 
cc 15-18 

cc 19 
cc 20 

cc 21-29 
cc 30-32 
cc 33-35 

cc 36-39 

*60* FORMAT 

SEQUENCE NUMBER. RIGHT JUSTIFIED. INCREMENT BY 10 FROM THE 
PREVIOUS RECORD . 
DATA CODE. MUST BE *60*. 
STATION SERIAL NUMBER (SSN). INSTRUMENT STATION (STANDPOINT) . 
PRIME-VERTICAL COMPONENT OF DEFLECTION (ETA) VALUE USED IN lAPlACE 
CORRECTION. IN SECONDS (SSSs). 
DIRECTION OF ETA. ENTER CODE "E" FOR EAST OR CODE "W" FOR WEST . 
COMPUTATION CODE. ENTER CODE "A" FOR ASTRONOMIC OR CODE "L" FOR 
l.API..ACE . 
Bl.ANK 
INITIALS OF THE OBSERVER . 
JOB-SPECIFIC INSTRUMENT NUMBER. THE UNIQUE THREE-DIGIT NUMBER 
ASSIGNED TO THE INSTRUMENT USED TO OBTAIN THIS OBSERVATION . REFER 
TO PAGES 2-10 AND 2-28. 
HEIGHT OF INSTRUMENT . ENTER THE VERTICAL DISTANCE FROM THE TOP OF 
THE INSTRUMENT STATION (STANDPOINT) MARK TO THE OPTICAL CENTER OF 
THE SURVEYING INSTRUMENT . IN METERS (MMmm) . SEE PAGE 2- 11 , · 
HEIGHT OF INSTRUMENT AND HEIGHT OF TARGET. 



cc 40-45 
cc 46-49 

cc 50 

cc 51-54 
cc 55-58 
cc 59 
cc 60-61 

DATE OF OBSERVATION. YEAR, MONTH, DAY (YYMMDD) . 
LOCAL TIME. HOURS, MINUTES (HHMM) . SEE PAGES 2- 7 , TIME AND 2-27, 
DATE AND TIME . 
TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H WHICH REPRESENTS 
THE TIME ZONE OCCUPIED. REFER TO PAGE 2-7, TIME ZONE. 
STATION SERIAL NUMBER . TARGET STATION (FOREPOINT) . 
HEIGHT OF TARGET . ENTER THE VERTICAL DISTANCE. 
VISIBILITY CODE . SEE PAGE 2-11 . 
NUMBER OF REPLICATIONS . NUMBER OF COMPLETE MEASUREMENTS OR 
DETERMINATIONS USED TO CALCULATE THE MEAN CORRECTED AZIMUTH 
OBSERVATION IN THIS RECORD. 

CC 62-63 REJECTION LIMIT. MAXIMlJM ALLOWED DEVIATION OF OBSERVATIONS FROM 
THE MEAN VALUE. IN SECONDS. 

CC 64 -71 .ASTRONOMIC/IAPIACE AZIMUTH . DEGREES, MINUTES, SECONDS 
(DDDHKSSs). ASTRONOMIC AZIMUTH OBSERVATION (KEAN OF ONE SET) 
WITHOUT THE 1APIACE CORRECTION APPLIED (CODE A). OR WITH THE 
IAPIACE CORRECTION APPLIED (CODE L). DO NOT APPLY A SKEW NORMAL, 
GEODESIC , OR DEFLECTION CORRECTION. 

CC 72 ORIGIN OF AZIMUTH. ENTER CODE "N" FOR NORTH OR CODE "S" FOR 
SOUTH . 

CC 73-76 INTERNAL CONSISTENCY. SIGMA IN SECONDS (SSss). ENTER ONLY IF A 
RELIABLE ESTIMATE IS AVAILABLE. REFER TO PAGES 2-15 THRU 2-17 : 

CC 77-80 EXTERNAL CONSISTENCY. SIGMA IN SECONDS (SSss) . ENTER ONLY IF A 
RELIABLE ESTIMATE IS AVAILABLE. 
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GEODETIC AZIMUTH RECORD {*61*) 

Use this record for each computed geodetic azimuth used to orient this survey 
project. Record either a published azimuth to an azimuth mark from a previously 
established {published) control station that was occupied in this project, or 
geodetic azimuth obtained from an inverse position computation. 

cc 01-06 

cc 07-10 
cc 11-14 
cc 15-50 
cc 51-54 
cc 55-63 
cc 64- 71 
cc 72 
cc 73-80 

*61* FORMAT 

SEQUENCE NUMBER. RIGHT JUSTIFIED. INCREMENT BY 10 FROM THE 
PREVIOUS RECORD. 
DATA CODE. MUST BE *61*. 
STATION SERIAL NUMBER {SSN). INSTRUMENT STATION {STANDPOINT). 
BLANK 
STATION SERIAL NUMBER {SSN). TARGET STATION (FOREPOINT). 
BLANK 
GEODETIC AZIMUTH . DEGREES, MINUTES, SECONDS {DDDMMSSs). 
ORIGIN OF AZIMUTH. CODE "N" FOR NORTH OR CODE "S" FOR SOUTH. 
BLANK 
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INSTRUMENT RECORD (*70*) 

Use this record to provide descriptive information for each item of survey 
equipment used in the job. This information will be used as an accuracy 
indicator for each observation in the survey. Assign a unique three-digit 
number Job-Specific Instrument Number (JSIN), to each piece of equipment used in 
the project. This record will cross-reference the assigned JSIN to the NGS 
Survey Equipment Codes found in Annex F. More than one *70* record is required 
for any instrument used for more than one type of measurement. See Chapter 2, 
page 2-28, Suryey Equipment Data Records. 

cc 01-06 

cc 07-10 
cc 11-13 

cc 14-16 

cc 17-20 

cc 21-22 

cc 23-40 

cc 41-62 

cc 63-70 

cc 71-80 

*70* FORMAT 

SEQUENCE NUMBER. RIGHT JUSTIFIED. MUST BE AN -INCREMENT OF 10 
FROM THE PREVIOUS RECORD. 
DATA CODE. MUST BE *70*. 
JOB-SPECIFIC INSTRUMENT NUMBER (JSIN). MUST BE UNIQUE FOR EACH 
INSTRUMENT IN JOB. SEE PAGES 2-10 AND 2-28. 
NGS SURVEY EQUIPMENT CODE . SEE ANNEX F. USED TO IDENTIFY THE 
INSTRUMENT WHICH WAS ASSIGNED THE JSIN IN CC 11-13 ABOVE. 
RESOLUTION OF THE INSTRUMENT. RECORD THE SIZE OF THE SM.AU.EST 
DIRECTLY READABLE MEASUREMENT UNIT OR THE RESOLUTION PUBLISHED 
BY THE INSTRUMENT MANUFACTURER, WHICHEVER IS LARGER (XXxx). 
UNITS. UNITS OF THE RESOLUTION USED IN CC 17-20 ABOVE. SEE 
PAGE 2-28, RESOLUTION OF IHE INSTRUMENT AND YNITS. 
MANUFACTURER OF THE INSTRUMENT. SEE ANNEX F. (EXAMPLES: WILD, 
ZEISS/JENA, HE\ll.ETT PACKARD) . 
TYPE OF INSTRUMENT OR TRADE NAME. SEE ANNEX F. (EXAMPLES ; 
DIRECTION THEODOLITE, CALIB INVAR TAPE, RANGE MASTER, 
TEU.UROMETER). 
MODEL OR CLASS OF INSTRUMENT . SEE ANNEX F. (EXAMPLES: T-3, 
MA-100, 30-MT, 100-FT) . 
SERIAL NUMBER. ALPHANUMERIC AND LEIT JUSTIFIED. LEAVE BLANK IF 
THE SERIAL NUMBER IS NOT KNOWN . 



CONTROL POINT RECORD (*80*) 

Use this record for the designation (name) and geographic position in geodetic 
coordinates (latitude and longitude) 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 horizontal control point for which a *80* record is submitted must be 
provided in order to serve as either a fixed (constrained) position or as a 
preliminary position in the adjustment of the horizontal control survey project. 

~: Although columns 70-75 and column 76 of this record are currently used 
for recording the elevation and elevation code, NGS aay discontirwe this in the 
near future. NGS prefers that you use the new *86* record for this purpose. 

For every *80* or *81* record submitted, the elevation of each control point 
must be provided, except for unmonumented recoverable landmarks positioned by 
intersection. For such landmarks, the elevation field may be left blank . 
However, when the elevation of an unmonumented recoverable landmark is given, it 
should be the ground level elevation and the height above ground level of the 
point actually sighted should 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 the main-scheme network in the project . It reflects the surveying methods 
used, procedures followed and specifications enforced to obtain the observations 
of the project. 

The second character of the order 
scheme of which the control point 
surveying method used to position 
2- 38 for additional information. 

and type code indicates the type of survey 
in question is a part and/or the (primary) 
the control point. Refer to pages 2-35 thru 

" I• ~·I">(:._ /,.,/'17 

A 
B 
c 
H 
L 
F 
T 
R 
v 
p 

M 
G 
D 

TABLE OF ELEVATION CODES 
./ Jr. ~(..., .., rt · ,., 1 

EXPLANATION 

The control point is a bench mark (BM) in the NGSIDB. 
BM determined using FGCS/NGS procedures but not in the NGSIDB. 
The control point is a 'posted' bench mark. 
OHT determined using FGCS procedures but tied to only one (1) BM. 
OHT established using NGS leveling RESET procedures. 
OHT established using fly-leveling. 
OHT determined by leveling between control points which are not BMs. 
OHT determined by reciprocal vertical angles. 
OHT determined by non-reciprocal vertical angles . 
OHT determined by a photogrammetric method . 
OHT scaled from a topographic map. 
OHT determined from an ellipsoidal height . 
OHT determined by datum transformation . 
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*80* FORMAT 

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFIED. INCREMENT BY 10 FR.OH THE 
PREVIOUS RECORD. 

CC 07-10 DATA CODE. MUST BE *80*. 
CC 11-14 STATION SERIAL NUMBER (SSN). SEE PAGES l·l, JOB CODE AND SURVEY 

POINI NUMBERING AND 2-12, ASSIGNHENI OF STATION SERIAL NUHBERS. 
CC 15-44 STATION NAME. MUST NOT EXCEED 30 CHARACTERS. THE NAME OF A 

HORIZONTAL CONTROL POINT WITH PERIPHERAL REFERENCE HARKS AND/OR 
AZIMUTH HARKS MUST NOT EXCEED 24 CHARACTERS TO ALLOW FOR ADDING RK 
1, RK 2, AND/OR AZ MK TO THE NAME WITHOUT EXCEEDING THE 30 
CHARACTER LENGTH LIMIT. 

CC 45-55 LATITUDE. DEGREES, MINUTES, SECONDS (DDMMSSsssss). 
CC 56 DIRECTION OF LATITUDE. RECORD CODE "N" FOR NORTH OR CODE "S" FOR 

SOUTH. 
CC 57-68 LONGITUDE~- DEGREES, MINUTES, SECONDS, (DDDMMSSsssss). 
CC 69 DIRECTION OF LONGITUDE. RECORD CODE "E" FOR EAST OR CODE "W" FOR 

WEST. 

HGS PREFERS DIAT YOU USE THE NW *86* RECORD FOR RECORDING t1IE ELEVATION 
(OR1110KETRIC HEIGHT) AND ELEVAnoH CODE INSTEAD OF THE 'NO DATA FIELDS DIAT 
FOU.OW. REFER. TO PAGF.S 2-83 THRU 2-85. 

CC 70-75 ELEVATION. RECORD ELEVATION OF HARK ABOVE MEAN SEA LEVEL. IN 
METERS (MMMMmm) • ENTER THE ELEVATION TO THE NEAREST CENTIMETER 
(cm). IF MEASUREMENT IS ONLY OBSERVED TO THE NEAREST DECIMETER 
(dm), LEAVE CC 75 Bl.ANK, IF OBSERVED ONLY TO THE NEAREST METER 
(H), LEAVE CC 74-75 Bl.ANK. THE APPROPRIATE ELEVATION CODE MUST 
BE ENTERED IN CC 76. REFER TO PAGES 2-34 and 2-35, ELEVATION AND 
ELEVATION CODE. 

CC 76 ELEVATION CODE. 
CC 77-78 STATE OR COUNTRY CODE. IF THE CONTROL STATE IS LOCATED IN THE 

UNITED STATES/CANADA, ENTER THE CODE FROM ANNEX A FOR THE 
STATE/PROVINCE OR TERRITORY WHICH CONTAINS THE STATION. IF NOT, 
ENTER THE CODE FROM ANNEX A FOR THE COUNTRY WHICH CONTAINS THE 
STATION. SEE ANNEX A. 

CC 79-80 STATION ORDER AND TYPE. REFER TO PAGES 2-35 THRU 2-38, STATION 
ORDER AND TYPE AND SEE ANNEX E. 
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CONTROL POINT (UTM/SPC) RECORD (*81*) 

Use this record for the designation (name) and position in Universal Transverse 
Mercator (UTM) coordinates or in State Plane Coordinates (SPC) of each control 
point in the project. If the position is expressed in geodetic latitude and 
longitude, use the *80* record. The geodetic position of every horizontal 
control point for which a *81* record is submitted must be provided to serve as 
either a fixed (constrained) position or as a preliminary position in the 
adjustment of the horizontal control survey project . 

l!Qll;: Although columns 70-75 and column 76 of this record are currently used 
for recording the elevation and elevation code, NGS aay discontinue this in the 
near future . NGS prefers that you use the new *86* record for this purpose. 

*81* FORMAT 

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFIED. INCREMENT BY 10 FROM THE 
PREVIOUS RECORD. 

CC 07-10 DATA CODE. MUST BE *81*. 
CC 11-14 STATION SERIAL NUMBER (SSN). SEE PAGES 1-1, JOB CODE AND SURVEY 

POINI NUMBERING AND 2-12 , ASSIGNMENT OF STAIION SERIAL NUMBERS . 
CC 15-44 STATION NAME. MUST NOT EXCEED 30 CHARACTERS. THE NAME OF A 

HORIZONTAL CONTROL POINT WITH PERIPHERAL REFERENCE MARKS AND/ OR 
AZIMUTH MARKS MUST NOT EXCEED 24 CHARACTERS TO AU.OW FOR ADDING RM 
1, RM 2, AND/OR AZ MK TO THE NAME WITHOUT EXCEEDING THE 30 
CHARACTER LENGTH LIMIT. 

CC 45-55 UTM/ SPC NORTHING (Y COORDINATE). IN METERS (MMMMMMMMmmm) . 
CC 56-65 UTM/ SPC EASTING (X COORDINATE). IN METERS (MMMMMMMmmm) . 
CC 66-69 UTM/ SPC ZONE CODE . 

NGS PREFERS 111AT YOU USE 11lE NEW *86* RECORD FOR RECORDING 11lE ELEVATION 
(ORTHOKETR.IC HEIGHT) AND ELEVATION CODE INSTEAD OF THE TWO DATA FIELDS THAT 
FOU.OW. REFER TO PAGES 2-83 THR.U 2-85. 

CC 70-75 ELEVATION. RECORD ELEVATION OF MARK ABOVE MEAN SEA LEVEL. IN 
METERS (MMMMmm). ENTER THE ELEVATION TO THE NEAREST CENTIMETER 
(cm). IF THE MEASUREMENT IS ONLY OBSERVED TO THE NEAREST 
DECIMETER (dm) , LEAVE CC 75 BLANK, IF OBSERVED ONLY TO THE NEAREST 
METER (M) , LEAVE CC 74 -75 BLANK . REFER TO PAGES 2-34 and 2-35, 
ELEVATION AND ELEVATION CODE. 

CC 76 ELEVATION CODE . 
CC 77-78 STATE OR COUNTRY CODE. IF THE CONTROL STATE IS LOCATED IN THE 

UNITED STATES/ CANADA, ENTER THE CODE FROM ANNEX A FOR THE 
STATE/PROVINCE OR TERRITORY WHICH CONTAINS THE STATION. IF NOT, 
ENTER THE CODE FROM ANNEX A FOR THE COUNTRY WHICH CONTAINS THE 
STATION. SEE ANNEX A. 

CC 79-80 STATION ORDER AND TYPE . REFER TO PAGES 2-35 THRU 2-38, STAIION 
ORDER AND TYPE . SEE ANNEX E. 
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REFERENCE OR AZIMUTH MARK RECORD (*82*) 

Use this record to give the name or destination of each reference mark (RM) or 
azimuth mark (AZ MK). Follow each horizontal control point record, *80* or 
*81*, with as many *82* records as there are peripheral reference marks and/or 
azimuth marks associated with the horizontal control point in question. 
Distance, direction and/or angle observations to an RM or AZ MK must appear 
among the *20*-series (direction) and/or the 30*-series (angle) and the 
*50*-series (distance) observation records. Do not submit a *82* record for a 
RM or AZ MK which is being used as a horizontal control point (i.e., when the RM 
or AZ MK has an adjusted geodetic position or when the position is to be 
determined). Instead, submit a *80* or *81* record, identifying the station 
with a four~digit station serial number (SSN). 

Use this record in lieu of the *80* or *81* record for observed horizontal 
points to which direction, angle, and/or distance observations were made but 
which (1) cannot be positioned using data of this project alone, and (2) for 
which a position is not available from other sources. 

For submitting unpositionable vertical control points, use the *82* record . 

cc 01-06 

cc 07-10 
cc 11-14 

cc 15-44 

cc 45-50 
cc 51-54 

cc 55-80 

*82* FORMAT 

SEQUENCE NUMBER. RIGHT JUSTIFIED. INCREMENT BY 10 FROM THE 
PREVIOUS RECORD. 
DATA CODE. MUST BE *82*. 
STATION SERIAL NUMBER (SSN). REFER TO PAGES 1-1 THRU 1-3, JOB 
CODE AND SURVEY POINI NUMBERING AND 2-12 THRU 2-13, ASSIGNMENT 
OF SIATION SERIAL NUMBERS. 
NAME OF RM OR AZ MK. MUST NOT EXCEED 30 CHARACTERS. NORMALLY, 
THE NAME OF A RM OR AN AZ MK IS COMPOSED BY APPENDING "RM l", 
"RM 2", ET.C. OR "AZ MK" TO THE NAME OF TIIE CONTROL (PARENT) 
STATION REFERENCED. SEE PAGE 2-32, NAME OR DESIGNATION OF RM OR 
AZ MK. 
BLANK 
CONTROL STATION (SSN). ENTER THE SSN OF THE CONTROL (PARENT) 
STATION FOR \JHICH THE STATION IDENTIFIED IN CC 11-14 IS A 
REFERENCE OR AZIMUTH MARK. 
BLANK 
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BENCH MARK RECORD (*83*) 

NGS has discontinued the use of this record. Effective immediately, record this 
vertical control data in the Orthometric Height, Geoid Height, Ellipsoid Height 
Record (*86*). See pages 2-83 thru 2-85. 

GEOID HEIGHT RECORD (*84*) 

NGS has discontinued the use of this record. Effective immediately, record this 
data, if required, in the Orthometric Height, Geoid Height, Ellipsoid Height 
Record (*86*). See page 2-83 thru 85 . 
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DEFLECTION RECORD (*85*) 

Use this record to give the source and the values of the meridional component 
(Xi) and/or prime-vertical component (Eta) of the deflection of vertical. The 
datum must be North American 1983 or as specified on the Datum and Ellipsoid 
(*13*) record. This record is optional . 

*85* FORMAT 

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFIED. INCREMENT BY 10 FROM THE 
PREVIOUS RECORD. 

CC 07-10 DATA CODE . MUST BE *85*. 
CC 11-14 STATION SERIAL NUMBER (SSN). HORIZONTAL CONTROL POINT. 
CC 15-20 ·soURCE. AGENCY OR ORGANIZATION WHICH DETERMINED THE DEFLECTION. 

USE THE ABBREVIATIONS LISTED IN ANNEX C OR THE ONE SPECIFIED ON 
THE DATA SET IDENTIFICATION RECORD (*aa*). 

CC 21-62 COMMENT . USE THIS SPACE TO CIAR.IFY THE SOURCE OF THE DEFLECTION 
INFORMATION. 

CC 63-67 MERIDIONAL COMPONENT (Xi) OF THE DEFLECTION OF VERTICAL . IN 
SECONDS (XXXxx). 

CC 68 DIRECTION OF Xi. USE CODE "N" FOR NORTH OR CODE "S" FOR SOUTH. 
CC 69-71 SIGMA. ESTIMATED ACCURACY (STANDARD ERROR) OF Xi. IN SECONDS 

(Xxx) . 
CC 72-76 PRIME-VERTICAL COMPONENT (Eta) OF THE DEFLECTION OF VERTICAL. IN 

SECONDS (XXXxx). 
CC 77 DIRECTION OF Eta. USE CODE "E" FOR EA.ST OR CODE "W" FOR WEST. 
CC 78-80 SIGMA. ESTIMATED ACCURACY (STANDARD ERROR) OF Eta. IN SECONDS 

(Xxx) . 

For a more detailed explanation of the contents of this record see Chapter 2, 
pages 2-39 and 2-40, Deflection of Vertical . 
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ORTHOMETRIC HEIGHT, GEOID HEIGHT, ELLIPSOID HEIGHT RECORD (*86*) 

Use this record to give the values of orthometric height, geoid height, and/or 
ellipsoid height of control points in this project. 

For every Control Point Record (*80* or *81*), the orthometric height, commonly 
referred to as the elevation, of each control point must be provided, except for 
unmonumented recoverable landmarks positioned by intersection. For such 
landmarks, this record need not be submitted. However, when the elevation of an 
unmonumented recoverable landmark is given, it should be the orthometric height 
at ground level , and the height above ground level of the point actually 
sighted should be entered as the height of target on the respective observation 
record. 

The geoid height and ellipsoid height values are optional, with one exception. 
The geoid height is required if the orthometric height is determined from GPS 
observations (code G in the Table of Orthometric Height Codes listed on the 
following page). If values for the geoid height and/or ellipsoid height are 
provided, then the associated codes for each are required. 

The submitting organization may leave the orthometric height Order and Class 
code blank. These fields should only be filled if the orthometric height is 
adjusted and included in the National Geodetic Survey Integrated Database 
(NGSIDB). 

The submitting organization may leave the Orthometric Height (OHT) Code field 
blank if the orthometric height was obtained from the NGSIDB. The Orthometric 
Height (OHT) NGSIDB Indicator field must be used to say whether the orthometric 
height came from the NGSIDB or not. 

cc 01-06 

cc 07-10 
cc 11-14 
cc 15-16 
cc 17-23 
cc 24 
cc 25-26 

*86* FORMAT 

SEQUENCE NUMBER. RIGHT JUSTIFIED . INCREMENT BY 10 FROM THE 
PREVIOUS RECORD. 
DATA CODE. MUST BE *86* . 
STATION SERIAL NUMBER (SSN). 
BLANK 
ORTHOMETRIC HEIGHT . IN METERS (HMMMmmm). 
ORTHOMETRIC HEIGHT CODE. SEE FOLLOWING TABLES. 

I - • I "}~/ f _ ,.._ 7 /.!' cc 27 

ORTHOMETRIC HEIGHT ORDER AND CI.ASS. USE PUBLISHED 
VERTICAL ORDER AND CI.ASS, OTHERWISE LEAVE BLANK. 
ORTHOMETRIC HEIGHT NGSIDB INDICATOR. SEE FOLLOWING TABLES . 
ORTHOMETRIC HEIGHT DATUM. SEE FOLLOWING TABLES. 
ORGANIZATION 'WHICH ESTABLISHED AND/OR MAINTAINS THE 
ORTHOMETRIC HEIGHT OF THE CONTROL POINT. ENTER THE 
ABBREVIATION LISTED IN ANNEX C OR ON THE DATASET 
IDENTIFICATION RECORD. 

... ;:i, ~ +: cc 28-29 
cc 30-35 

cc 36-42 

cc 43 
cc 44-45 

GEOID HEIGHT. ABOVE (POSITIVE) OR BELOW (NEGATIVE) THE 
REFERENCE ELLIPSOID. IN METERS (MMHMmmm). 
GEOID HEIGHT CODE. SEE FOLLOWING TABLES. 
BLANK. 
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cc 46-52 
cc 53 
cc 54-55 
cc 56 
cc 57-80 

EIJ.IPSOID HEIGHT. IN METERS (HMMMmmm). 
ElJ.IPSOID HEIGHT CODE. SEE FOLLOWING TABLES. 
EIJ.IPSOID HEIGHT ORDER AND ClASS . SEE ANNEX G. 
ElJ.IPSOID HEIGHT DATUM .. 
COMMENTS . 

ORTHOMETRIC HEIGHT (OHT) NGSIDB INDICATOR 

~ EXPIANATION 

Y OHT OBTAINED FR.OK THE NGSIDB. 
N OHT IS NOT IN THE NGSIDB. 

TABLE OF ORTHOMETRIC HEIGKT (OKT) ·CODES 

™ EXPLANAIION 

A OHT ESTABLISHED USING FGCS LEVELING SPECIFICATIONS AND 
PROCEDURES, ADJUSTED HEIGHT DETERMINED USING NGS VERTICAL 
NETWORK BRANCH PROCEDURES , LEVELING DATA IS IN THE NGSIDB . 

B OHT ESTABLISHED USING FGCS L::VELING SPECIFICATIONS AND 
PROCEDURES, ADJUSTED HEIGHT DETERMINED USING NGS VERTICAL 
NETWORK BRANCH PROCEDURES, LEVELING DATA IS NOT IN THE 
NGSIOB. (USGS, COE, SOME STATE DOT DATA.) 

C OHT ESTABLISHED USING FGCS LEVELING SPECIFICATIONS ANO 
PROCEDURES, ADJUSTED HEIGHT IS 'POSTED' . SEE EXPIANATION 
IN THE FOOTNOTE (*) BELOW . 

H OHT ESTABLISHED USING FGCS LEVELING SPECIFICATIONS ANO 
PROCEDURES EXCEPT FOR THE TWO-MARK LEVELING TIE 
REQUIREMENT . (HORIZONTAL FIELD PARTY LEVEL TIES, SOME 
STATE DOTS , SOME GPS LEVEL TIES . ) 

L OHT ESTABLISHED USING LEVELING RESET SPECIFICATIONS ANO 
PROCEDURES . 

F OHT ESTABLISHED BY FLY-LEVELING. 
T OHT ESTABLISHED BY LEVELING BETWEEN CONTROL POINTS WHICH 

ARE· NOT BENCH MARKS . 
R OHT ESTABLISHED BY RECIPROCAL VERTICAL ANGLES. 
V OHT ESTABLISHED BY NON-RECIPROCAL VERTICAL ANGLES. 
P OHT ESTABLISHED BY PHOTOGRAMMETRY. 

· M OHT ESTABLISHED BY SCALING FROM A CONTOURED MAP . 
G OHT ESTABLISHED BY GPS OBSERVATIONS . 
D OHT ESTABLISHED BY DATUM TRANSFORMATIONS . 

* DATA FOR LEVEL LINES CONTAINING 'POSTED ' BENCH MARKS WERE PURPOSELY NOT 
INCLUDED IN THE NAVD88 GENERAL ADJUSTMENT . SUBSEQUENTLY , THESE DATA WERE 
ADJUSTED TO NAVD88 BY FORCING THEM TO FIT THE EXISTING NAV088 GENERAL 
ADJUSTMENT HEIGHTS . 
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TABLE OF ORTHOMETRIC HEIGHT (OHT) DATUMS 

m EXPU\NAIION 

29 NATIONAL GEODETIC VERTICAL DATUM OF 1929 
88 NORTH AMERICAN VERTICAL DATUM OF 1988 
55 INTERNATIONAL GREAT LAKES DATUM OF 1955 
85 INTERNATIONAL GREAT LAKES DATUM OF 1985 
00 ANY OTIIER DATUM . SPECIFY IN COMMENTS . 

TABLE OF GEOID HEIGHT (GHT) CODES 

CODE EXPLANATION 

P OSU78 GEOID MODEL 
Q OSU86F GEOID MODEL 
B OSU89B GEOID MODEL 
C GEOID90 GEOID MODEL 
D GEOID93 GEOID MODEL 
E 6fotb qc, 

TABLE OF ELLIPSOID HEIGHT (EHT) CODES 

~ EXPIJ\NATION 

A EHT DETERMINED BY GPS IN A HIGH PRECISION GEODETIC NETWORK 
OR TIED TO A HIGH PRECISION GEODETIC NETWORK (HPGN). 

B EHT DETERMINED BY GPS NOT TIED TO A HPGN . 
C EHT DETERMINED BY ADDING A GEOID HEIGHT TO AN ORTHOMETRIC 

HEIGHT WITH AN OHT CODE OF A, B, C, F, H, OR L. 
D EHT DETERMINED BY ADDING A GEOID HEIGHT TO AN ORTHOMETRIC 

HEIGHT WITH AN OHT CODE OF T OR R. 
E EHT DETERMINED BY ADDING A GEOID HEIGHT TO AN ORTHOMETRIC 

HEIGHT WITH AN OHT CODE OF V, M, P, ORD. 

TABLE OF ELLIPSOID HEIGHT (EHT) DATUMS > 
~ ~ EXPLANATION 

A 
B 
c 

z 

NORTH AMERICAN DATUM OF 1983 
INTERNATIONAL TERRESTRIAL REFERENCE FRAME OF 1989 
NATIONAL EARTH ORIENTATION SERVICE (NEOS ANNUAL 
REPORT FOR 1990) 
ANY OTHER DATUM . SPECIFY IN COMMENTS. 
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FIXED CONTROL RECORD (*90*) 

Use this record to identify previously established horizontal control points 
contained in the NGS Data Base, from which and/or to which horizontal control 
was extended in this project. Two or more fixed control points are expected in 
a ho~izontal control survey project . But, if only one previously established 
horizontal control point is identified as fixed, scale and orientation must be 
provided by *50*-series (distance) and *60*-series (azimuth) records. 

*90* FORMAT 

CC 01-06 SEQUENCE NUMBER . RIGHT JUSTIFIED . INCREMENT BY 10 FROM THE 
PREVIOUS RECORD. 

CC 07-10 DATA CODE. MUST BE *90* . 
CC 11-14 STATION SERIAL NUMBER (SSN). ESTABLISHED HORIZONTAL CONTROL 

POINT. 
CC 15-20 SOURCE. AGENCY OR ORGANIZATION WHICH DETERMINED THE COORDINATES. 

USE THE ABBREVIATIONS LISTED IN ANNEX C OR THE ONE ON THE DATA SET 
IDENTIFICATION RECORD (*aa*) . 

CC 21-74 COMMENT. IF THE NAME OF THE ORGANIZATION WHICH DETER.MINED THE 
FIXED COORDINATES DOES NOT APPEAR IN ANNEX C OR ON THE DATA SET 
IDENTIFICATION RECORD , GIVE THE FULL NAME OF THE ORGANIZATION IN 
THIS SPACE . OTHERWISE, USE THIS SPACE FOR COMMENTS PERTINENT TO 
THE CONTROL POINT. 

CC 75-80 NGS CONTROL NUMBER . LEAVE B~ UNLESS THIS NUMBER IS OBTAINED 
FROM THE NGS. CODE THE LETTER "G" IN CC 75. 
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DATA SET TERMINATION RECORD (*aa*) 

The last record in a Horizontal Observation Data set must be the Data Set 
Termination Record. The job code used in this record must be identical to the 
job code in the Data Set Identification Record, the first record in the 
Horizontal Observation Data Set (HZTL OBS), and identical to the job code used 
in both the Data Set Identification Record and the Data Set Termination Record 
of the Geodetic Control Point Descriptive Data Set (GEOD DESC). This record is 
required. 

cc 01-06 
cc 07 -10 

cc 11-80 

*aa* FORMAT 

SEQUENCE NUKRER. RIGHT JUSTIFIED . 
JOB CODE. MUST BE *aa*. ntE SYMBOL "aa" DENOTES ntE 
TWO-CHARACTER JOB CODE ASSIGNED BY ntE SUBMITTING ORGANIZATION. 
BLANK 

For a more detailed explanation of the contents of the record see Chapter 1, 
page 1-1, JOB CODE AND POINT NUMBERING and Chapter 2, pages 2-1 thru 2-3, HZTL 
OBS DATA SET RECORDS . 
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FORMAT DIAGRAMS APPEAR ON THE 
REMAINING PAGES OF THIS CHAPTER 
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---------ttORIZONTA~BSERVATION-DATA-SET-RECORD~---------------

DATA SET IOENTI.FICATION RECORD 

1 6 7 10 11 14 15 18 19 24 25 46 

I I I I I I 111111111 .._I .._l....__._ ....... 11111111 11111111111111111111111 

I 

I 

SEQUENCE 
RUllB!ll 

JOB DATA . DATA ORGARIZATIOR 
CODE CLASS . TYPE A.BBUVIATIOR 

(See AnneI C) 

47 66 

111111111Cl11IIII11111 
SUBMITTING ORGANIZA.TION NAME CONTINUED "\ --- ;]~ 

SUBMITTING ORGANIZATION NAME 
"------ -- . or~----

67 72 73 80 

I I I I I I I I I 
BLANK Y ! Y Y II 11 D D 

DATE CRU'lll> 

*10* PROJECT TITLE RECORD 

1 6 7 10 11 45 

I I I I I I I I I I I I I I I I I I I I I I I 
SEQUEllCE DATA PROJECT TITLE 

RUllBD. CODE 46 80 
(INC BY 10) I I I I I I I I I I I I I I I I I I I I I I I I I 

PROJECT TITLE CORTIRUED 

*ll* PROJECT TITLE CONTINUATION RECORD (OPTIONAL) 

1 6 7 10 11 45 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
SEQUENCE DATA PROJECT TITLE CONTINUATION 

NUMBER CODE 46 80 
(INC BY 10) I I I I I I I I I I I I I I I I I I I I I 

PROJECT TITLE CONTINUATION 

2-89 



*12* PROJECT INFORMATION RECORD 

1 6 7 . 10 11 16 17 22 

I I I I I I I I I I I I I I I I I I I I I I I I I 
SEQUEIICE 

RUllB!ll 
(IRC IT 10) 

44 46 47 

DATA 
CODE 

Y Y Y Y II JI Y 1' Y Y ll II 
DATE FIELD DATE FIELD 
OBS BEGAR OBS ENDED 

64 65 

I I I 1_ 1111111111111 11 11 ,,. 
INITIALS <.... ~ ,,.,- FULL NAME 

D f CHIEF OF PAR.TY ) C o·p P 
(SECOND) _,,./ 

*13* GEODETIC DATUM AND ELLIPSOID RECORD 

1 6 7 10 11 

23 25 26 

I I I I 
\.. 

INITIALS 
C OF P _ _y ) 

Dy 

BLANK 

43 

I I I I I I I I I I I I 
FULL NAME ~ 

CHIEF OF PAR.TY :> \' 4"' ) 
(FIRST) 

75 76 77 

D ITl 
TYPE STATE/ 

SUR.VEY COURTllY 
CODE . 

34 35 

79 

ITl 
SUR.VEY ORDER. 

ARD CLASS 

50 

I I I I I I I I I I I I I I I I I .__.__.__.___,__~......__...__.__..__._~__.__..__.___._I ........ l__.__...___.__~l~I I I I I I I I I I I I I 
SEQUERCE DATA DATml RAKE 

RUllBEIL CODE 
(IRC BY 10) 

51 57 58 60 61 63 64 70 

I I I I I I I I I I I I I I I I I I I I I I I I 
K II JI II II II II a a a 

SEIU- MA.JOR. AXIS 
(UTER.S) 

J'.J'.J'. XXXX. XXll 

IRVEllSE FIATTERIRG 
(l/f) 

Eu.IPSOID RAlllt 

71 77 78 80 

I I I I I I I I I I I I 
K M M II M II M a a a 

SEKI- MINOR AXIS 
(METERS) 
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*20* HORIZONTAL DIRECTION SET RECORD 

l 6 7 10 11 14 is · 11 22 23 25 29 30 32 33 35 

I I I I I l._..l.___.___.__.I l._..l...._._.1 .......... 1 DJ I I I I I I I DJ I I I I I I I I I I I I I I 
SEQUENCE 

RUllBEll 
(IRC BY 10) 

DATA 
CODE . 

SSN 
INST. 

SET FIELD RECORD 
RO.~O. 

NO. OF 
TAR.GETS 
SIGHTIID 

WEATHER !:._..._ OBSERVER JSIR 
1~~ NITIALS 

36 39 40 45 46 49 50 51 54 55 58 . 59 60 63 

DJ DJ_ I I I I I I I I I I J ~ D - 11 II DJDJ D DJ DJ 
x 

~ K mm ~TKKDD HHHH ZONE SSR M H m m VISIBILITY RO. / S S 
{ H. I. ATE OF OBS. TIME COD! TAB.GET H.T. CODE OF REJECTION 
' (METERS) ....____-/' (METERS) / ______./ REP. LIMIT 

_______.-/ (SECONDS) 
____. 

64 70 71 73 76 77 80 

I I I I I I I I [[] DJ CD [[] DJ 
D D D M K S S s s s s -• • s s s s 
INITIAL DIRECTION INT. SIGMA EXT . SIGMA 

(SECONDS) '--- (SECDNDS) 

*21* HORIZONTAL DIRECTION COMMENT RECORD (OPTIONAL) 

1 6 

I I I I I I I 
SEQUENCE 

RUllBER. 
(INC BT 10) 

7 10 11 45 

I I I II._ .._I _.__._I __.J;_,,...l.___I ·_I _I _...l__.J......,,l~I ~I ~' __.l_l~I _I ~' _...l~l~I .._I ~I ~I _...l_l~I _I ~I _..I __.I~~' I 
DATA (_ C~HMENT(S) ) f ~ ~ > "'-<J ) ,,,_ \A. 0 ~ ...\-.'.: Q/\ ,J) 
CODE 46 --- ~ 1 •/ , -;-, 80 

I I I I I I I I J I I I I I I I I I I I I I I I I I I I I - - I I 
COMMENT(S) CONTINUED-....., c_ 
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*22* HORIZONTAL DIRECTION RECORD 

1 6 7 10 11 14 15 17 45 

I I I I I I I I I I I I ITJ 
S!QODC! DATA SSR SET BLANK 

RUDD. COD!. IRST. RO . 
(lllC BY 10) 

46 49 50 51 54 55 58 59 60 62 64 70 71 

I I I I I I I I ITJ ITJ D ITJ ITJ I I I I I I ITJ 
~ 

...--

( 
HHKM ZONE SSll KM VISIBILITY RO. s s D D D II II S S • • 

TIME CODE TAR.GU H.T. COD! OP R.EJ CLOCOISE 
(METERS) UP . LIKIT DIUCTIOR ---

73 76 77 80 

ITJ DJ ITJ ITJ 
s s -s-;~ . 

s ·0 Im' . SIGMA EXT. SIGMA 
(SECONDS) (SECONDS) 
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*25* GPS OCCUPATION HEADER RECORD 

1 6 7 10 11 14 15 24 25 27 28 30 31 32 

I I I I I I I I I I I I I I I I I I I I .__._~__.__.~~ ...... I __.I I I I I I I I I ITJ 
SEQUENCE DATA SSN DATA. MEDIA OBSERVEll'S IRSTllUllERT CABLE 

lfUKBEll CODE IDEJllTIFIKlt 1.RITIALS RUKBD. LEBGTB 
(INC BT 10) 

33 80 

BLANK 

*26* GPS OCCUPATION COMMENT RECORD (OPTIONAL) 

1 6 7 10 11 45 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I .... 
) 7J SEQUENCE DATA \ COMMENT 

lfUKBER CODE 46 ( I , 80 
(INC BY 10) I I I I I I I I I I I I I I I I I I I I I 

CONTINUED COMMENT 
I 

*27* GPS OCCU.PATION MEASUREMENT RECORD 

1 6 7 10 11 14 15 20 21 24 25 27 29 30 33 34 35 38 

I I I I I I I I I I I I I I I I I I I I I I I I I I I []] I I I I I I I I D D I I I I D 
SEQUENCE DATA SSN Y Y II II D D H H II II II J[ ][ Jt III J[ DR.I IULB III J[ 

RUMBKR. CODI OBSERVATION OBSER.VA'lIOR ANTER"RA HEIGHT DR.Y BULB TEMPERATURE VET BULB 
(INC BT 10) DATE · TIME (METERS) TDIPER.ATURE CODI TEllPER.ATUll.E 

39 40 42 43 47 49 51 55 .56 80 

D []] D I I I I I []] []] I I I I I I 
VET BULB II Jt IIII Jt Jt PllESSUU VEA.TH.Ell BLANK 

TDIPERATUll.E UIATIVE BAB.OKETll.IC CODE CODI 
CODI HUMIDITY PUSSUU 
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*28* GPS CLOCK SYNCHRONIZATION RECORD 

l ' 6 7 10 11 16 

I I I I I I I I I I I I I I I I I I I 
SEQUERCE DATA Y Y II II D D 

R'UMB!ll COD! SYNCHRORIZATIOR 
(IRC BY 10) 

37 38 40 41 

D 1111 
fI~ OBSERVER ~S\ 
\. SECOND-·SYNCH J INITIA~ 

Y OR N 

DATE 

17 20 21 23 

I I I I I I I I 
e e 11 11 IllSTllUMENT 

SYNCHR.ORIZATIOR RUKBER. 
TIU A 

BLANK 

*29* GPS CLOCK SYNCHRONIZATION COMMENT RECORD 

1 6 7 10 11 

I I I I I I I I I I I I I I I I I I I I I I I I 
SEQlJEllC! DATA 

RUMBO. CODE 
(IRC BY 10) 

46 

I I I I I I I I I 1 -h~ 
C~NTINUED COMMENT 

I I 
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24 26 27 31 32 36 

I I I I I I I I I DJ 
IllSTllUMENT BLANK III ][ ][ 

RUMBER. TDllRG DIFF!llERCE 
B (lllCllOSECONDS) 

80 

4S 

I I 

80 

I I 



*30* HORIZONTAL ANGLE SET RECORD 

1 6 7 10 11 14 15 17 22 23 25 29 30 32 33 35 

I I I I I I I I I 
SEQUENCE DATA 

RUKBER. CODE 

.__.___..__.___.! I I I I UJ I I I I I I I 
SSR SET ( FIELD RECORD ) 

lRST. RO . BOOK NUMBER 

[I] I I I I I I 
RO. OF (vu THER '\ 
ARGUS CODE 

(IRC .BY 10) OBSEB.VE.D 

36 39 40 45 46 49 50 51 54 55 58 59 

~DJ I I I I I I I I I L I I Q- 1.__.__.'-'l__.I [JJ. _[I] D 

I I I I 
OBS,ERVER ""\ 
INITIALS 

60 

[I] 

I· L ( I 
JSl1' -

62 

[I] 
MK mm , Y Y 11 II DD 

DATE or OBS. 
H H K K KzoNE SSR ( 

TIME. \'~ODE FIRST 
K K mm 

H.T \ 
VISIBILITY 80 . 0f - ss - ~ 

64 

I 

H. I. 
(METERS) 

I I I I I I 
D D D 11 If S S 

71 

I D 
s 

CLOCOISE ANGLE 

72 75 

I I I I 
SSR 

SECORD 
TAR.GET 

_..../' TAR.GET 

76 79 

[I] .~UJ 
II II m m 

H.T . 
(METERS) 

80 

( 
VISIBILITY 

CODE 

(METERS) / 

*31* HORIZONTAL ANGLE COMMENT RECORD (OPTIONAL) 

1 6 1 10 11 

I I I I I I I I I I I I I I I I I I I 
SEQUENCE DATA 

NUllBER. CODE 46 
~KKENT(S) 

(IRC BY 10) I I I I I I I I I I I I I I I 
COKKENT(S) CONTINUED1 ' 

c__ 
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CODE llEPL. REJECTION LIMIT 
(SECONDS) 

'- -

45 

I I I I I I 

80 



*32* HORIZONTAL ANGLE RECORD 

l 6 7 10 11 14 15 

I I I I I I I I I I OJ 
S!QUERCE DATA SSR SET 

RUDD. CODE IRST . RO. 
(DC. BY 10) 

55 58 59 60 62 

~ -°---- OJ OJ _ ____....,, 
ISIBILI RO. s s 

( -CODE OP REJECT IO 
(tt!TER.S) UP . LIMIT 

} 
(SECONDS' 

1 

~1)/\J l 
""-k ~ ) ;J? ~:~~ 

'~OJ 
()"' 

17 

BLANK 

64 71 

11111111 D 
D D D M K S S a 

CLOCOISE ARGLE 
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72 

I 

45 46 

I 

75 76 

I I I 
SSR 

SECORD 
TARGET 

49 50 51 54 

I I I 
~ 

SSR 
PllST 
TAB.GET 

79 80 

[J_ 
VISIBILTY I 

CODE 

~-I 



*40* VERTICAL ANGLE SET RECORD 

1 6 7 10 11 14 15 17 22 23 25 

I I I I I I I I I I I I I I OJ I I I I I I I OJ I I I I I 
SEQUENCE DATA SSN SET FIELD RECORD I NO. OF 'WEATHER 

RUMB!ll CODE. INST. NO. BOOK NUMBER VAs/ZDs CODE 
(INC It 10) OBSERVED 

40 45 46 49 50 51 54 55 58 59 60 

D I I I I ITl ITl 
VISI~ILITi 

OJ 
ZONE SSH II II •• NO . 

I I I I I I I I I 1- J 
l 

T T II K D D H H H H 

I 
1 

DATE TIME CODE. TAR.GE.'? 

72 73 76 77 80 

D ITl.CP OJ.ITl 
ANGLE S S s s 
CODE ( INT . SIGMA 

(SECONDS) 

s s • • 
EXT . SIGMA 

(SECONDS/KM) -

B.T. 
(KEllll.S) 

*41* VERTICAL ANGL'E COMMENT RECORD (OPTIONAL) 

6 7 10 11 

I I I I I I I I I I I I ~1111 I I I 
SEQUENCE DATA COMMENT(S) ( 

RUKB!ll CODE 46 
..___ 

.......... 

I 

?~ 
(INC BY 10) I I I I I I I I I I I I I I 

COMMENT(S) CONTINUED 
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co~ OF 
REP. 

I 

29 30 32 33 35 36 39 

I I I I I I I I I OJ ITl 
OBS ERV~ JSDI MK •• 
INITIALS B.I. ------ (METERS) 

62 64 71 

CQ, 11111111 D 
1 s S DD D MKS S • 

REJ . I VA 01. Z.D 
LIMIT OISER.VATIOR 

(SECONDS) 

45 

I I I I 

80 

I I I I 



*42* VERTICAL ANGLE RECORD 

1 6 7 10 11 14 15 17 45 46 49 50 51 54 

I I I I I I I I I I DJ 
SEQUENCE DATA SSR SET' 

tmllBD. CODE INST. NO. 
(IRC IT 10) 

BLANK 

I I _j_ I D . I I I I 
-If HM H) ~ SSll 

(__ TIME 
1 

~ TAR.GET 

55 58 59 60 62 64 7l 72 . 73 76 77 80 

[]] DJ D [I] DJ I I I I I I I I D D DJ DJ DJ DJ 
JI JI •• l ISIBILIT RO. I> D D II II S S s ARC LE s~ ~s~ 

B.T. CODE OF VA/ZD CODE INT . SIGMA 
(KETDS) R.EP . OBSD.VATIOR (SECONDS) 

....... 
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*45* OBSERVED DIFFERENCE OF ELEVATION RECORD 

1 6 7 10 11 14 15 16 17 22 23 24 25 29 30 

I I I I I I I I I I I I CJ I I I I I I I CJ I I I I I I I 
SEQUENCE DATA SSR BLANK FIELD RECORD BLANK VEATHER 

RUllBEll CODE INST. '- BOOK NUMBER CODE 
(IBC BY 10) --- -

40 45 46 49 50 51 54 55 58 59 60 61 62 63 

1111111~0 
Y t JI M D D H H M M ZONE 
DATE OF OBS. TIME COD 

II ll_I_~ 
SSR BLANJC 

TARGET 

/ 

73 76 

[IJ ITJ 
x x x x 
LEVELING 

SIGMA 
(MILLIMETERS) 

77 80 

_[IJ [IJ 
XX~x 
LENGTH OF\ 

SECTION 
(KILOMETERS) 

D OJ CJ 
VISIBILITY RO. BLANK 

CODE OF 
"'-... - UP. 

*46* DIFFERENCE OF ELEVATION COMMENT RECORD (OPTIONAL) 

1 6 7 

I I I I I I 
SEQUENCE 

RUMBEll 
(INC BY 10) 

10 11 

I I I 
DATA 
CODE 

41 

I 

I 

I 

I I I I I I I I 
COKMENT(S) 

"--- / 

I I I 

I I I I I I I I I I I 
COMKENT(S) CONTINUED 
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32 33 35 36 38 39 

I I I I I I I I I 
JSIB Go. oF 

SETUPS 
- -

64 72 

I I I I I I I I I I I 
JI JI M M M •••• 
DIFP. OF ELEVATIOB 

(METEllS) 

40 

I I 

80 

I I 



*47* OBSERVED DIFFERENCE OF ELEVATION CONTINUATION R.ECORD 

1 6 7 10 11 14 15 

I I I I I 
S!QOERC!. 

llOKBl'll 
(IRC IT 10) 

l __ I __ I I.__._! ............... I __.I 

46 

DATA 
COD!. 

SSR 
INST. 

BLANK 

54 55 57 

I I I I 
JSIR 

L!.VEL I.OD 

BLANIC 

58 63 64 

I I 1- I I I I 
OBSERVING ' .. 

. ORGANIZAT IOR 
ABBREVIATION 

100 

45 

80 

BLANK 



*50* TAPED DISTANCE RECORD 

l 6 7 10 11 14 15 

I I I I I I I I I I I I I I I I 
SEQUENCE DATA SSR WEATHER 

RUKB!Jl. CODE INST. CODE 
(INC BY 10) 

41 44 45 46 49 50 53 54 

19 20 22 2.3 25 

IJ l ~L I I I I I 
OBSE~ JSIN 
INITIALS 

-
58 59 

26 29 30 34 35 40 

[[][[] 1111101111111 
11 11 • • K K K K m Y Y II 11 D D 

TAPE SUPPOltT STATION ELEV . DAft OF OBS. 
llEIGHT (METOS) (METERS) 

60 61 62 63 64 72 

II II [J II llITJITJ 1111[[] ~EJ-, [[] ~ I I I I I I I I I I I . 
< H H K M ZONE / SSM 11 11 •• 

TIME COOE TARGET TAPE SUPPORT 

73 74 76 

D [[] D 
DIST . ~ x x x 
CODE (INT . SIGMA 

(mm) 

HEIGHT (llET!RS) 

77 80 

I I I I D . ...... 
x x x x 

EXT . SIGMA 
(ppm) 

*51* UNREDUCED DISTANCE RECORD 

l 6 7 10 11 14 15 

I I I I I I I I I I I I I I ,,,, 

II II II •• VISIBILITY RO. 11KllJl11 •••• 
ELEVATION CODE OF REJECTION CORllCTED TAPED 

llP. LIK!f DI STARCE 
(mm (BTDS) 

DIFF!llERCE 
(KETmlS) 

/ 

19 20 22 23 25 26 29 30 34 35 40 

I I I L..I I ~ ...... I I I I [[] [[] I I I I I I I 
SEQUENCE 

RUKB!.lt 
(Il'C BY 10) 

DATA SSN WEATHER OBSERVER) JSIR II II •• BLANK Y Y ll 11 D D 
CODE INST . ~ 

41 44 45 46 

I iJ k l I 
H H K H ZONE 
~ CODE 

73 74 76 

D ITJ D 
DIST. X x 
CODE INT . SIGMA 

fl (mm) 

49 50 53 

I I I [[] [[] 
SSR 11 11 •• 

'UllGET R.T. 

77 80 

111 1 D 
X. XX ~ 

EXT . SIGMA j 
(ppm) 

INITIALS 
__/ 

? 

54 58 59 

D 
BLANK ,visIBILIT~ 

CODE ---

B.I. DATE OF OBS . 
(METERS) 

60 61 62 63 64 72 

[[] [IJ I I I I I I I I I I I 
RO . xx M M 11 II 11 • ••• 
OF eR£JECTIO~ CORllECTED SI.ART RANGE 
UP . L!MI DISTARC~ 

( mm) (METEll.S) 



I( 

*52* REDUCED DISTANCE RECORD 

1 6 7 10 11 14 15 19 20 22 23 25 26 29 30 34 35 40 

I I I I I I I I.__ ...... I _.__..I __.I I LJ- 1 
7 

I I Id I_ I I I I I I I I 0 111110 I I I I I I I 
SEQUENCE 

RUllBD. 
(IRC BY 10) 

DATA, 
COD! 

SSN 
INST. 

WEATHER 
CODE 

OBSERVER 
INITIALS -

JSIR 

41 44 45 46 49 50 53 54 58 59 

If ll ll 
C. R. 

(METERS) 

60 61 

rTTTl n II 1111 10111110 
~ SSR If If If a If If If II a VISIBILITY 

TIME OD TAllGET G. B. KAll !I.KV. CODE 

OJ 
RO. 
OF 

(KETERS) (ImTD.S) UP. 

73 74 76 77 80 

0 OJ 0 I 
'--- -

I I I D 
DIST xx x xxx JC 

CODE INT. SIGMA EXT . SIGMA 
(mm) (ppm) 

*53* UNREDUCED LONG LINE RECORD 

1 6 7 10 11 14 15 22 23 25 26 

• 

62 

.II II If II a 
llAll !UV. 

(1mTERS) 

63 64 

Y Y II II D D 
DATE OF OBS. 

72 

OJ I I I I I I I I I I I 
II If If II JI • ••• 

I.EDUCED DISTANCE 
(UTD.S) 

29 30 34 35 40 

I I I I I I I I I I I I I I I I OJ OJ I I I I I I I 
SEQUENCE DATA SSR BLANK JSIR K If •• BLANK Y Y II II D D 

llOllBD. CODE IRST. 8.1 . DATE OF OBS. 
(IRC BY 10) (llETDS) 

41 44 45 46 49 50 53 54 58 59 60 61 63 64 73 74 

I I I I I 0 I I I I OJ OJ IOJ OJ 0 I I I I I I I I I I I 0 
M H -..-1 . 

H HK M ZONE) SSN II If •• BLANK RO. llKllllllKll ••• DIST 
TIME CODE TARGET B.T. OF REJECTION CORUCTED SPATIAL CHORD COD! 

(METERS) UP. LIMIT DISTANCE 
75 77 78 80 (METERS) (llETEllS) 

O.ITJ 0 OJ 
x xx x xx 

INT . SIGMA EXT. SIGMA l 
'-a) (ppm) " - 102 



*54* REDUCED LONG LINE RECORD 

1 6 7 10 11 . 14 15 22 23 25 26 2.9 30 34 35 40 

I I I I I I I I I I I I I I I I I I I I I I I I D I I I I I D I I I I I I I 
S!QU!1'C! DATA SSR BLANK JSIR 11 II JI • 11 'ifl II ll • T T ll ll D D 

RUllBER. COD! J:RST. C.H. llAll !UV. DATE OF OBS. 
(IllC It 10) (METD.S) (KETD.S) 

41 45 46 49 50 53 54 58 59 60 61 63 64 73 74 

I !, I I I D I I I I I I D I I I I I D ITJ q:J_JJ II 111111111 D 
( H HK M SSR JI ll II • K JI JI II • RO. 

C.H . MAll !LEV. or TIME 
(METERS) (METERS) UP. 

JI II K. JI M II II a a a DIST 
ll.EDUCED DISTARC! COD! 

(METD.S) 

·75 77 78 80 

D DJ D OJ 
11 - H mm mm 

INT. SIGMA EXT.SIGMA ) 
(mm) (ppm) 

*55* DISTANCE COMMENT RECORD (OPTIONAL) 

1 6 7 10 11 40 

I I I I I I I I I I I I .__I ....... I _.__.___.__............._...__..___.__..___.__....__._I ~I __.l_l...._-~I _._I _._I _..l ...... l.___.__...__.__.___._..__....__.__,__.,___.__..._..__.___.___.__.__.___.I I ,,., 
SEQU!IC! DATA COMMENT ( S) / tJ 

RUKBER. CODE 
(IRC BT 10) 

41 80 

I I I I I I I I I I I I I I I I 
COKMENT(S) CONTINUED 
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*60* ASTRONOMIC AZIMUTH / LAPLACE RECORD 

1 6 7 10 11 14 15 18 19 20 21 29 30 32 33 35 36 39 

I I I I I I I I I I I I I I I I D D D ____ ___.I I I I I 
S!QUERC.E DATA SSR s s s • DIR.., COllP. BLANIC. 

RUllB!lt COD! DIST. !TA OP !TA COD! 
---...-OBSERVE~' 
INITIALS 

JSIR 

(IRC BY 10) (SECONDS) (! 01. V) (A. or L) ../: 

40 45 46 49 50 51 54 55 58 59 60 61 62 63 64 71 72 

I I I I I I I D I I I I I []] []] []] OJ. I I I I I I I I D D 
------ ZONE Y Y 11 II D D )I HKM '? SSR MK DI m RO . s s D D D II 11 S S • 01..IC. 

DATE OF OBS. TIME CODE TAR.GET H.T. ) CODE OF REJECTION AZDIUTB OF AZ . - (METERS) UP. LIMIT } OBS!R.VED (1'/S) 
73 76 77 80 

~ ,__... 
')~ 

(SECONDS) 

[]] []] []] . ITJ \) \> .\-
• 

It\ '?)ll -s,...s s s s s 
iINT . SIGMA EXT . SIGMA 

(SECONDS) (SECONDS) 

*61* GEODETIC AZIMUTH RECORD 

1 6 7 10 11 14 15 50 51 54 55 63 

I I I I I I I I I I I I I I ._I -----~ 
S!·QUERC! DATA SSW BLANK SSR BLANK 

RUllB!lt CODE DIST . TAll.C!T 
(IRC BY 10) 

64 71 72 73 80 

I I I I I I I D D 
D D D II II S S • 01..IC . BLANK 

GEODETIC OF AZ. · 
AZIMUTB (R/S) 
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*10* INSTRUMENT RECORD 

1 6 7 10 11 13 

I I I I I I I I I I I I I 
S!QUDC! DATA JSIR 

RUMBll CODK 
· (IRC llY 10) 

41 

14 16 

I I I I 
EQUIPKEin' 

CODE 

17 20 21 22 23 40 

OJ[]] OJll 1111111111111 II 
I I :it :it 

I!fSTJ.mmRT 
USOLUTIOII 

62 63 

UllYTS INSTRUMENT MANUFACTUR!P.
1 

70 71 80 

I I I I I I I I I I I I I I I I I I I I I I I I IJ=I I I ~I ..____.__.._._..___...._._l~I --MODEL OF 
INSTRUMENT ( NUMBER 

TYPE OF INSTRUMENT OR TRADE NAME--
(__ -

Lf~-h'-\ 
..s (",,, L-j vs'f 1 

b l4,...Cc_ ; [ "'"" k_. 
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*80* CONTROL POINT RECORD 

1 6 7 10 11 14 15 

I I I I I I I I I I I I I I I I 
S!QUERCE DATA SSR 

RUKBER. COD! 
(IRC BT 10) 

45 ~1 11.q 55 56 57 ~o r.,i 68 

I I I I I I I I I I I I I D I I I I I I I I I I I I I 
D D II M S S • • • • • DIR. . D D D II M S S • • • • • 

LATITUDE OF LAT . LORGITUD! 
(R/S) 

*81* CONTROL POINT RECORD (SPC/UTK) 

1 6 7 

I I I I I I I I I I I 
SEQUENCE 

RUKBER. 
(IRC BT 10) 

DATA 
CODE 

10 11 14 15 

I I I I I I I 
SSR 

I I I I I I I I 
STATION RA1m 

170 

Use *86* Record 

69 75 

D I I I I I ITl 
DIR.. 11111111 •• 

OF LORG. ELEVATIOR 
(E/V) (JIETDS) 

I I I I I I I I I I I 
STATIOR RA1m 

Use *86* Record 

45 5b 55 56 b°?J 65 66 69 170 75 7~ 
I I I I I I I I I I I I I 

II II JI K II II II II a a a 
Y- COOllDIRATE (ROR.THIRG) 

(METERS) 

I I I I I I I I I I I II~ ....... 1 ......__..l~I 
II II K II II II JI a a a SPC/UTll 
X-COORDINAH (EASTI1'G) ZONE 

(METERS) 

2- 106 

I I I I I ITl D 
11111111 •• ELEV. 

ELEVATIOR CODE 
(METERS) 

44 

I I 

761 77 78 79 80 

D [TI D D 
ELEV. STATE · STA . STA. 
COD! CODE OR.DD. TYPE 

44 

I I 

77 78 79 80 

[IJ D D 
STATE STA. STA. 

CODE ORDER. TYPE 



*82* REFERENCE OR AZIMUTH MARK RECORD 

l 6 7 10 . 11 14 15 44 45 50 

I I I I I I I I I I I .___.__ .............. _._..._.__._.___._.._._~l~l~l_._I ~'~'~l_._.__ .............. _._..........._ .............. ~l~I ~I~___. 
SEQUE1'CE DATA SSR STATIOR RAKE BLANK 

ROllBD. CODE 
(IMC BY 10) 

51 54 55 80 

I I I I 
SSR BLANK 

CORTB.OL 
STAT I OR 

*83* BENCH MARK RECORD 

NGS has discontinued the use of this record. Effective immediately, record this vertical control data in the 
Orthometric Height, Geoid Height, Ellipsoid Height Record (*86*) format diagram. 

*84* GEOID HEIGHT RECORD (OPTIONAL) 

NGS has discontinued the use of this record. Effective immediately, record this data, if required, in the 
Orthometric Height, Geoid Height, Ellipsoid Height Record (*86*) format diagram. 
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*85* DEFLECTION RECORD (OPTIONAL) 

1 6 7 10 11 14 15 20 

I I I I I I I I I I I I I I I I I I 
SEQUENC! DATA SSR . ~o~ ) 

RUllBER. COD! ORGANIZATION 
(INC BT 10) 

46 62 63 67 

I I I) J-1-1 I 1-l--Al-l I I I I I I I ITJ 
( ~OKMENT(S) CONTIN1'ED s s s s s 

---------------- XI 
(SECONDS) 

21 

I 

68 

D 
Dill.. 
OF 
I.I 

(R/S) 

I t LJ_j__J I I I I I I 
GOKMENT(S) )--... _____.,,--

I ·I 

69 71 72 76 77 78 80 

D ITJ I I I I ITJ D D ITJ 
s s s s s s • • DIR.~ s s 

SIGMA OF XI ETA OF SIGMA OF ETA 
(SECONDS) (SECONDS) ETA (SECONDS) 

(E/V) 

*86* .0RTHOMETRIG /ELLIPSOID/ GEOID HEIGHT RECORD~) i;. µ Lor(.,. PS r~'d 

1 6 7 10 11 14 

I I I I I I I I I I I· I I I I 
SEQUENCE DATA SSR 

RUKBER. CODE 
(INC BT 10) 

30 35 36 42 

I I I I I I I I I I I 1.1 I I I 
ORGANIZATION M M M M m m m 

57 

I I 

GEOID HEIGHT (GHT) 
(METERS) 

I I I I I 
COMMENT 

15 16 

CJ 
BLANK 

43 

D 
GHT 
CODE 

17 23 24 25 26 27 28 29 

I I I I I I I I I D D D D ITJ 
K K K !ti ••• OUT OHT OHT OHT OHT 

ORTBOKETllIC H.!IGHT CODE ORDER CLASS NGSIDB DATUM 
(METE.RS) INDICATOR 

44 45 46 52 53 54 55 56 

CJ I I I I I I I I I D D. D D 
BLANK KM MM mmm EHT EHT EHT EHT 

ELLIPSOID HEIGHT CODE ORDER CLASS DATUM 
(METERS) 

80 

I I 
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*90* FIXED CONTROL RECORD 

1 6 7 10 11 14 15 20 

I I I I I I I I I I I I I I I I I I 
-S!QUE1'CE DATA SSR SOURCE 

llUllBER. CODE RGANIZATy>N 'I 
(IRC BY 10) - ( 

46 

I I I I I I I I I 1- 1 I ESI I 
COMMENT(S) CONTINUED ) 

~----

DATA SET TERMINATION RECORD 

1 6 7 10 11 

I I I I I I I I I 
SEQUENCE DATA 

NUMBER. CODE 
(INC BY 10) 

21 

I I 

74 75 

I I D 
"G" 

BLANK 

2-109 

45 

I I I I I I I I I I I I 
COKKENT(S) 

76 80 

I I I I I I _,_ \' JI • c .:; ·b <:) 
Op"'T'- 'QI' ' " xxxxx \ 

NGS SOURCE 
NUMB"d. 

80 



INTENTIONALLY RLANK 
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CHAPTER 3 

GEODETIC CONTROL DESCRIPTIVE (GEOD DESC) DATA 

INTRODUCTION 

The purpose of the description of a survey point is to convey to the next 
user, in a concise and standard manner, information sufficient to locate and 
positively identify the survey point, and to record its suitability for 
various uses. 

This chapter gives detailed instructions for the entry and interpretation of 
descriptive information for survey points of all types. A survey point (or 
station) may be a monumented control point, a reference mark or azimuth mark, 
a landmark, or a temporary, auxiliary, or eccentric point. A description must 
be submitted for every recoverable survey point which is observed in a 
project, and for each of its peripheral points (if it has any). A collection 
of these descriptions constitutes the GEOD DESC data set which must accompany 
any submitted project. Descriptions can also be submitted independently for 
miscellaneous recoveries of monumented points already present in the NGS data 
base. 

NGS has begun the distribution of descriptions from the data base for use in 
the field. These descriptions can easily be modified to make them current, 
and can then be resubmitted as complete recovery descriptions. This practice 
will greatly improve the quality of descriptions available from the NGS data 
base, and will save work in the long run. 

'WRITING DESCRIPTIONS 

A separate description is to be written for each monumented survey point, be 
it a "main" station, a reference mark, or azimuth mark. "Underground" marks 
are an exception. When a control point has reference marks which are included 
in the NGS data base, or are monumented well enough to carry geodetic control 
themselves, each is to have its own separate description. The descriptive 
text for each mark in such a group would include location references from the 
other marks in the group. Such a location reference to the described mark 
from a second mark would identify the second mark by agency and designation, 
and would not include a description of the second mark. Peripheral marks, 
points, or objects which are not included in the NGS data base and are not 
suitable for holding control need not be separately described. In this case a 
short descriptive phrase may be included in the location reference to the 
described mark from that object, if necessary. 

When new text is submitted for a recovered mark, it must be complete in itself 
as if it were for an original description. Text which merely a.mends a 
previous description will no longer be allowed for recovered marks used in a 
project. Now that descriptions from the data base are being distributed in 
the same format in which they are collected, the previous description can 
simply be edited as necessary. If no editing is necessary (that is, if the 
description which was distributed from the data base is still current, is 
complete, and is a single report), the mark may be reported "recovered as 
described" , and no new text need be submitted. 
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A six-character Permanent Identifier (PID, formerly known as ACRN) now serves 
as the primary means for matching recovery description data against the data 
base for marks known to NGS. Where the PIO is known, it must be entered in 
the description. A mark newly set or new to NGS will not have a PID until it 
is loaded into the data base. Any description without a PID must be complete. 

STRUCTURE OF THE GEOD DESC DATA SET 

Descriptive data are organized into 80-column fixed-format records. The 
record type is identified by a code in columns 7-10 of each description 
record. Most descriptions must contain records coded *10*, *13*, *20*, *26*, 
and *30* and may also contain records coded *15*, *28*, and *29*. Specific 
locations within the records are reserved for the different ·data fields. 
Detailed explanations .of the fields in each record type appear later in this 
chapter. All alphanumeric fields must be left-justified. All numeric data 
must be right-justified and zero filled. All alphabetic characters must be 
entered in upper case (capitals) only. 

The first and last records of the data set (the Data Set Identification Record 
and the Data Set Termination Record) display the two-character alphanumeric 
job code preceded and followed by an asterisk in the field normally occupied 
by the first data code (columns 7-10). Unless a job code is specifically 
assigned to a project by NGS, this job code may be sequentially assigned 
(*Al*,*A2*, ... *ZZ*) by the submitting agency. Other fields in the 
identification record include the name of the submitting agency and the date 
the data set was created. Detailed format definition of this record can be 
found on the first page of the format diagram section. In every record of the 
data set, columns 1 through 6 are reserved for a record sequence number. 

Each description in a file is identified by its station serial number (SSN). 
The SSN is a unique four-digit number assigned to each mark in a project. It 
is given in the *10* record which begins the block of records for that 
station. Sample data sets appear at the end of the chapter, before the format 
diagrams. 

RECORD DEFINITIONS 

Each record type and the acceptable entries for each data field are explained 
in the following paragraphs. Diagrams of the formats are found at the end of 
the chapter. 

TITLE AND COMMENT RECORDS 

These records, if used, must appear immediately after the data set 
identification record. 

CODE *00*. *01*. *02*. *03*. *04* (PROJECT AND TITLE INFORMATION RECORDS) 

These records are optional, and each can occur only once. Usage may vary. 
They may correspond to the *10* and *ll* records in the horizontal observation 
data set documented in chapter 2, or to the *10* through *14* records in the 
vertical observation data set documented in volume II, chapter 6. When data 
are exported from the NGS data base, these records may indicate this, and give 
information about what marks are included. Do not split words between these 
records. 
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CODE *05* (COMMENT RECORPl (optional) 

Comment records may contain additional text describing the data set or the 
project. Up to 11 are allowed. Again, do not split words between records. 

DESCRIPTION RECORPS 

CODE *10* <SIATION LQCATION RECORD) 

This first record primarily contains information pertinent to station 
location. The individual entries made in this record are as follows: 

Station Serial Nwpber (SSN) (CC 11-14] - This four-digit numeric field is· 
the project-specific link between descriptive and observational data. The 
field must be unique for each station residing in the descriptive and 
observational data sets. Recovery descriptions for s.tations not included 
in the observational data set may reside in the description data set, but 
in no case should their station serial numbers correspond to station 
serial numbers in the companion observation data set. 

DR Code (CC 15) - This one-character code indicates whether this 
description is an original description or a recovery description. The 
allowable entries are "D" and "R". 

ENTRY 

D 

R 

DEFINITION 

An original description of a newly set mark. 

Everything else (includes recovered, not recovered, destroyed, 
and the first report to NGS of a pre-existing mark not in the 
NGS data base). 

Recovery Type Code (optional) {CC 16] - This one-character code provides 
additional information about the type of recovery description being 
included in the description data set. It is used only when the DR Code -
"R". The allowable entries are: 

ENTRY · DEFINITION 

F A full recovery description of a survey point which you think 
is not included in the NGS Data Base. 

M A recovery description which does not contain a complete 
textual description of the mark, but may contain updates or 
modifications to the most current description. This is used 
when a mark is destroyed or not recovered, or when the text of 
the previous description of this mark in the NGS data base 
requires no update (i.e., the text is in accord with current 
practice, and the situation at the mark has not changed). 

T A complete re-descripcion of a mark which is included in the 
NGS data base. 
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Note: The practice of submitting recovery notes for stations used in a 
project which give only text aodifications to a previous 
description is no longer penaitted. 

Approximate Position (CC 17-31) - The approximate geographic position in 
degrees, minutes, and the nearest whole seconds of latitude and longitude 
must be entered. The latitude [CC 17-23] must begin with a hemisphere 
code (N-NORTH, S-SOUTH) and the longitude (CC 24-31] must begin with the 
direction-letter "W" . Leading zeros must be entered where appropriate. 
If no other source is available, the point should be carefully plotted on 
the largest scale topographic map available and the respective latitude 
and longitude extracted therefrom. Latitude and longitude are required 
under all circumstances. 

Approximate Hei1ht [CC 32-36] - An estimated height of the geodetic 
control point is entered here. If no other source is available, the 
height may be estimated by examining contour lines on the largest scale 
topographic map available on which the point is plotted. The entry should 
be made to the nearest whole unit of measurement used. The unit of 
measurement (M-METERS, F-FEET) is also recorded [CC 37]. 

Quad Identifier (Quadrangle or OID) (optional) [CC 39-45] - This was at 
one time part of the primary identification system adopted by the National 
Geodetic Survey Data Base for control points . The new Datum has rendered 
it obsolete. It will be phased out, but is still provided as a 
convenience in the interim. It is based on l•x l• "quads" defined by 
integer-degree latitude and longitude gridlines (parallels and meridians) 
and on successive quadrangle subdivision of the basic l•x l• quads into 
30'x 30' quads, 15'x 15' quads, and 7~'x 7~' quads accomplished by 
successive halving of the latitude and longitude gridline intervals. For 
description purposes, only the 30' quad identifier will be recorded. This 
quad identifier is a seven-character symbol coded as HLLWWWA, where: 

H-Hemisphere (N for Northern, S for Southern) 
LL-Latitude of SE corner of the l•x t• quad (OO•-s9•N, 01•.9o•s) 
WWW-Longitude of SE corner of the l•x l• quad (000•-359•w) 
A-30' subdivision indicator (l-NE,2-SE,3-SW,4-NW subquad) 

Note that for some marks the Quad value based on the NAD 83 position will 
not be the same as the traditional Quad value based on the NAD 27 
position . It is these latter values which were once published. 

Figure 3-1 depicts this scheme in graphic format. 
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I 
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I 
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I 
I 
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30 Minute indic1tor 
NUlbers describe 30 •inute 
•r•• in clockwi1e direction. 

15 Minute lndfc1tor 
Dfvialon 1hown by dl1hecl l inn 
NUlbering .... IS 30 Minute 
1equenc1. 

7.5 Minute indicator 
Division shown by dotted line 
•Ulbering , ... 11 30 •inute 
sequence. 

-

30 DEG 30 MUI 

30 
109 

QID·~~1 

30 Minute Quad 
Identifier 

FIGURE 3-1 - QUAD IDENTIFIER. 
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State or Country Code [CC 47-48) - This is a two -letter code which 
indicates the political unit and/ or geographic area in which the control 
point is located . For points in the United States or Canada, enter the 
appropriate code for the respective state , commonwealth, province , or 
territory . For points outside the United States or Canada, enter the . 
appropriate code for the respective country , island group, or geograph ic 
area . A complete list of the two-letter codes is given in ANNEX A. 

County (CC 49-68) - For points in the United States or Puerto Rico , enter 
the name of the county or equivalent in which the control point is 
located. The name of an independent city must be preceded .by the pref ix 
"C OF" (i . e . , C OF RICHMOND for RICHMOND , VA) . For point s in other 
countries , leave the field blank . 

Special Application Codes [CC 69-72) - Up to four alpha characters , left 
justified , are allowed in this field. These chcrracters represent certain 
specialized information about the control point . All entries must be 
selected from the following list : 

ENTRY 

F 
p 

0 

T 
N 

DEFINITION 

Fault monitoring site 
Site determined suitable for receiving satel lite signals in 
connection with geodetic surveys 
Other (see descriptive text ) 
Tidal station 
Site not sui t able for receiv ing satellite signals 

Permanent Identifier CPID) (optional) ' (CC 73 -78 ] - The PID is now the 
primary identification s ystem used by NGS for control poi nts . For a mark 
that had an ACRN , the ACRN is now the PID . The PID is a unique six
character identifier assigned to every monumented , recoverable survey 
point residing in the National Geodetic Survey Data Base . For an exi sting 
point , the PIO assigned by NGS must be entered if it is available . If it 
cannot be determined , the field should be lef t blank. For a new point, 
this field must be left blank , · and a PID will be assigned when the mark is 
loaded into the NGS data base . 

CODE *13* {STATION IDENTIFICATION RECORD) 

The second record required for geodetic control stations contains the agency 
name for the point. The entries made are as follows : 

Designation [CC 11- 50) - Up to 40 characters of alphanumeric data may be 
entered into this field . In the case of existing marks already included 
in the NGS data base , the designation should prec isely reflect the 
published designation of the station. This is the offic ial designation . 
As control points are added to the geodetic network , station designations 
should be unique within a clearly defined geographic locale (e . g . , s t ate, · 
province) . Where station monuments have been stamped, the designation is 
an edited version of what is stamped on the marker . This practice should 
be followed as nearly as possible . ANNEX D supplies detailed instructions 
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concerning naming conventions for geodetic control points. Assistance 
concerning determination of unique designations can be obtained by 
contacting NGS. 

Underground Marker Type and Magnetic Property Code (optional) [CC S2-S3] 
and [CC SS] - These codes are similar to the codes used for surface 
marker type and magnetic code on the setting record. If an underground 
marker exists and these codes can be determined for it, they are entered 
here. Entries must be left-justified. A complete list of the codes is 
contained in ANNEX I. 

Setting Code (Underground Marker) (optional) [CC S7-S8] - The setting 
code is from a comprehensive set of two-digit numerical codes covering a 
wide variety of possible settings for a survey point marker. A complete 
list of the setting codes is found in ANNEX I. 

Transportation Code [CC 60] - This is a one-letter code that indicates 
the mode of transportation to reach the station. If backpacking is 
required to reach the station, the transportation code reflects the mode 
of travel used to reach the point where backpacking begins. A complete 
list of the specific transportation codes is given below. The possible 
entries are as follows: 

CODE 

A 
B 
c 
F 
H 
0 
p 
T 
w 
x 

TRANSPORTATION MODE 

Light Airplane 
Boat 
Car (or Station Wagon) 
Float Airplane 
Helicopter 
Other (See Descriptive Text) 
Light Truck (Pickup,Carry-All, etc.) 
Truck (larger than 3/4 ton) 
Tracked Vehicle (Weasel,Snowcat,etc.) 
Four-Wheel Drive Vehicle 

Backpack-Time (optional) [CC 63-66] - Enter the time required to carry 
equipment on foot from the last point of transportation to the station, 
expressed in hours and minutes (HHMM). If the immediate vicinity of the 
station can be reached using the mode of transportation indicated by the 
preceding transportation code, enter zero in both the hours and minutes 
fields (0000). 

CODE *15* (ALIAS RECORD) (optional) (CC 11-50) - Up to 40 characters of text 
which represent an alternate form of the name used to identify the control 
point. These alias entries arise due to non-standard naming conventions used 
by various agencies and individuals. NGS strongly discourages the use of 
aliases. 
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CODE *20* {MONUMENTED/RECOVERED RECORD) - Entries in this record primarily 
provide historical information concerning creation of and subsequent return 
visits to the control point . The first four fields are normally used only 
when the DR Code - "D" and the remaining five fields are used only when the 
DR Code - "R" . Acceptable entries for each field are defined as follows: 

Monumenting Agency Group Code [CC 11] - The code for the monumenting 
agency group is a one-character alpha entry used to subdivide specific 
monumenting organizations into distinct groups. These codes follow: 

CODE 

A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 

GROUP 

National Agencies 
Inter-State or Inter-Province Agencies 
State, Province, Commonwealth, and Territorial Agencies 
County Agencies 
Municipal Agencies (Cities) 
Inter-City and Inter-County Agencies 
Railroads 
Utility and Natural Resource Companies 
Surveying, Engineering, and Construction Industry 
Educational Institutions 
Professional and Amateur Associations 
Miscellaneous Commercial or Private Firms 
Non-Specific Designators 

Monumenting Agency Symbol [CC 13-18] - This is the NGS-defined symbol 
of up to six (6) characters for the organization which set the monument 
(disk). It is required when the DR Code is "D", and is optional if the 
DR Code is "R". The symbols are given in ANNEX C. If the organization is 
not listed in ANNEX C, contact NGS to have a symbol assigned to that 
organization. 

Year Monumented [CC 33-36) - Enter the year the marker was monumented. 
It is required when the DR Code is "D", and is optional if the DR Code 
is "R" . 

Chief of Party [CC 37-39] - Enter up to three initials for the person who 
was in charge of the survey party which monumented the control point. If 
this information cannot be determined, as in the case of recovery 
stations, leave the field blank. This field is always optional. 

Recovering Agency Group Code [CC 42) - In a manner similar to that 
described for the Monumenting Agency Code, enter the appropriate group 
code from the list above for the recovering organization. 

Recovering Agency Symbol [CC 44-49] - This is the NGS-defined symbol of 
up to six (6) characters for the organization which recovered the mark. 
It is required when the DR Code is "R", and is not allowed if the DR Code 
is "D" . 

Date Recovered [CC 64-71] - The exact date the control point was 
recovered is to be recorded in this eight-character field. The year, 
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month, and day of the month are to be recorded in that sequence (e . g . , 
19850815 would indicate August 15, 1985) . It is required when the DR Code 
is "R", and is not allowed if the DR Code is "D". 

Chief of Party (CC 72-74] - If DR Code - "R", enter up to three initials 
for the person who was in charge of the survey party which recovered the 
control point . This field is optional when the DR Code is "R", and is not 
allowed if the DR Code is "D". 

Recovery Condition Code {CC 77] - If DR Code - "R", enter the appropriate 
one-letter code to indicate the condition of the control point. It is 
required when the DR Code is "R", and is not allowed if the DR Code is 
"D". The allowed values are as follows: 

CODE 

G 
N 
p 

x 

CURRENT CONDITION OF SURVEY POINT 

Good 
Not Recovered, Not Found 
Poor, Disturbed, Mutilated, Requires Maintenance 
Destroyed (See Note Below) 

Note: The control point should be reported as destroyed only when the 
actual marker is found separated from its setting (e.g., disk recovered 
from highway department personnel). If the marker was not found, notes 
concerning evidence of possible destruction should be entered as text 
records, but the recovery condition entry should be coded as "N". 

CODE *26* (SETTING RECORD) - This record contains information about the 
setting of the surface marker, its stability, and in some cases, what 
identifying features are inscribed or cast (as opposed to hand-stamped) on the 
marker. The definition of each field is as follows: 

Setting Code [CC 11-12) - This two-digit code is used to indicate the 
setting characteristics of the monument or mark. These characteristics 
include the type of setting (shallow or deep), the type of design and 
material used for the monument, and/or the natural or man-made object 
which serves as the setting for the control point. A complete list of the 
possible entries is found in ANNEX I . 

Specific Setting Phrase (CC 14-45] - For setting codes 30 through 41, 
enter a more specific phrase describing the setting, but corresponding to 
the respective setting code chosen from the list in Annex I. A maximum of 
32 characters, including imbedded blanks, may be entered. For the other 
setting codes, leave this field blank. If the setting code or specific 
setting phrase does not adequately represent the setting of the 11ark, 
additional explanation should be given in the text. 

Surface Marker Type (CC 46-47] - This field identifies the object used to 
monument the geodetic control point. Landmark stations are represented by 
two (2) digit codes and all other markers represented by one or two 
character alpha codes. Entries must be left-justified. The most common 
types of surface marks are listed on the next page: 
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CODE 

A 
B 
c 
DB 
DD 
DE 
DH 
DJ 
DO 
DQ 
DR 
DS 
DU 
DV 
DZ 
I 
N 

DESCRIPTION 

Aluminum marker (other than a disk) 
Bolt 
Cap-and-Bolt Pair 
Bench Mark Disk 
Survey Disk 
Traverse Station Disk 
Horizontal Control Disk 
Tidal Station Disk 
Disk of Unspecified Type (See Text) 
Calibration Base Line Disk 
Reference Mark Disk 
Triangulation Station Disk 
Boundary Marker Disk 
Vertical Control Disk 
Azimuth Mark Disk 
Metal Rod 
Nail 

A complete list of these codes is contained in ANNEX I . 

Ma&lletic Code (Surface Marker) [CC 49 ] - This one-character code 
indicates the magnetic property of the mark or monument . ANNEX I details 
acceptable entries for the magnetic 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 from the following list : 

CODE 

A 

B 

c 

D 

DEFINITION 

Monuments of the most reliable nature , expected to hold their 
elevations very well . 

Monuments which generally hold their elevations fairly well . 

Monuments which may be affected by surface ground movements. 

Monuments of questionable or unknown vertical stability . 

Marker Inscription [CC 54-59] - This field is the symbol from ANNEX C for 
the agency or organization whose identity is inscribed or precast on the 

·· disk/monument. This entry is not the same as the stamping which usual ly 
reflects the station designation. If the appropriate organization is not 
listed in ANNEX C, contact NGS to have a symbol assigned to that 
organization. If it is not possible to contact NGS, a longer entry (up 
to 26 characters) may be made. If there is no agency identification 
inscribed or precast on the marker (such as a chiseled square, nail, or 
unidentified disk), enter "UNK." . 

CODE *28* CSTAHPING RECORD) (optional) - The stamping field [CC 11-60] should 
contain the exact stamping as it appears on the geodetic control marker . The 
entry must not exceed 50 characters, including embedded blanks. If there is 
no stamping, make no entry here ; however, if the marker is a type. that is 
normally stamped, enter a short note about its being unstamped in the 
accompanying descriptive text. 
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CODE *29* (ROD/PIPE RECORD) (optional) - Inclusion of this record as a 
separate entity allows users to access specific information about this class 
of survey point. This record would be used in lieu of the phrase STAINLESS 
STEEL (or other material as per Setting code) ROD (OR PIPE) SET TO THE DEPTH 
OF~- METERS (or FEET, depending on the UNITS CODE) , IN A SLEEVE EXTENDING 
TO THE DEPTH OF METERS (or FEET), ENCASED IN A PIPE FLUSH (F) WITH THE 
GROUND [or PROJECTING (P) /RECESSED (R) XX in centimeters (or XX in inches)] 
or, for an unsleeved rod mark, in lieu of the same phrase without reference to 
sleeve depth (if the sleeve depth field is left blank). For first-time 
recovery descriptions of pre-existing rod- or pipe-type markers, ~ pertinent 
data must be entered. Otherwise, enter any known information in the text 
instead of using a *29* Rod/Pipe Record. For example, if the actual rod depth 
is unknown, enter the projection/recession reference and a note (e.g., ROD 
DEPTH IS UNKNOWN), in the text. Left-justify any values recorded on this 

· record . NGS prefers aetric values. 

UNITS CODE [CC 11] DEFINITION 

E English - The units are feet and inches . 

M Metric - The units are meters and centimeters. 

CODE *30* (TEXT RECORDS) - Descriptive text provides information about the 
mark which is not captured in the coded fields. It is entered in multiple 
records with up to 70 characters per record. Words must not be split between 
records. In addition to the expected alphanumeric character set (A-Z and 
0-9) , the following special characters are allowed: 

(*) asterisk (+) plus sign 
( ) blank or space ( - ) minus sign 
( ') comma (-) equal sign 
($) dollar sign ( () left parenthesis 
(/) slash ()) right parenthesis 
( . ) period or decimal 

Every effort must be made to provide enough information for easy recovery of 
the point. A-well written description should contain: 

(1) one or more references to some well known, readily available, location in 
terms of distances and directions . Intersections of prominent highways, 
landmarks, and public buildings in nearby towns are examples of such 
locations. In some cases, this location will require some description; 

(2) detailed directions concerning how one would proceed to the mark site from 
one or more of these prominent locations; 

(3) distance and direction to, inscription, and designation of any monumented 
reference marks which are in the NGS data base . Specific descriptions of 
these reference marks themselves are not to be included : each reference 
11ark must have a separate complete description of its own; 

(4) distance and direction from one or more reference objects in the immediate 
locale should be noted. Examples of these reference objects are the 
centerlines of roads, fire plugs, telephone poles, chiseled marks in 
pavement, and survey marks which are not included in the NGS data base. 
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This item is more important when no monumented reference marks are 
associated with the geodetic control point; 

(5) distance and direction to any witness post that was set or if any witness 
post was set; 

(6) if applicable, a vertical reference to some nearby object (or the ground) 
stating the relationship to the object should be recorded. Distance 
above, below, or about flush with the object should be noted; and 

(7) any information about the specific setting or. exact location of the mark 
if the coded values are not sufficient to describe it completely . 

When distance estimates or measurements are given in metric units, English 
equivalencies must follow in parentheses. Property ownership and contact 
point telephone numbers are desirable when private property must be crossed or 
occupied. 

Varying styles of descriptive text are used by some local and regional 
agencies . This will not present a problem as long as the content is as 
specified. Examples of descriptive text are included in the sample data sets 
which follow . 

OOOOlO*AA*GEODDESCNGS NATIONAL GEODETIC SURVEY 19910413 
000020*00*GPS-301 
000030*0l*COLORADO HIGH PRECISION GEODETIC SURVEY, 1991 
000040*05*THESE DESCRIPTIONS WERE TAKEN FROM THE ABOVE PROJECT AND MODIFIED TO 
000050*05*SERVE AS EXAMPLES . 

This description represents a fairly typical situation. 

000060*10*0049RTN370756Wl03530801778M 
000070*13*D 85 
000080*20* I 
000090*26*07/ 
000100*28*D 85 1935 

COLAS ANIMAS 

A/NGS 
DB N C CGS 

p 
p HJ0138 

0000 
19910415GRH G 

000110*30*STATION IS LOCATED ABOUT 55 KM (34.2 MI) EAST OF TRINIDAD, 14 KM 
000120*30*(8.7 MI) NORTH OF BRANSON, 4 KM (2 . 5 MI) SOUTH OF WALTS CORNER 
000130*39*(JUNCTION OF US HIGHWAY 160 AND STATE HIGHWAY 389) , ALONG HIGHWAY 
000140*30*389, AT MILE 10 .1, IN A PASTURE, IN THE NORTHEAST CORNER OF SECTION 
000150*30*34, T 33 S, R 58 W. OWNERSHIP--WALDROUP RANCH, INC, BRANSON, CO 
000160*30*81027. 
000170*30*NOTE--IT IS NECESSARY TO PARK IN ROAD SO APPROPRIA~E WARNING EQUIPMENT 
000180*30*IS NEEDED . 
000190*30*TO REACH FROM THE VEE FORMED BY HIGHWAY 389 SPLITTING TO JOIN HIGH\lAY 
000200*30*160, ABOUT 0.1 KM (0.1 MI) SOUTH OF HIGHWAY 160, GO SOUTH ON HIGHWAY 
000210*30*389 FOR 3.39 KM (2.11 MI) TO A TRACK ROAD LEFT LEADING TO A WINDMILL. 
000220*30*CONTINUE AHEAD FOR 0.64 KM (0.40 MI) TO THE STATION ON THE RIGHT. 
000230*30*STATION MARK IS SET IN THE TOP OF A 20-CM SQUARE CONCRETE POST 
000240*30*PROJECTING 15 CM . IT IS 9.9 M (32.5 FT) WEST OF , AND 1 M (3 .3 FT) 
000250*30*LOWER THAN THE HIGHWAY CENTER, 1.3 M (4.3 FT) WEST OF A FIBERGLASS 
000260*30*WITNESS POST IN THE RIGHT-OF-WAY FENCE, AND 161 M (528.2 FT) NORTH OF 
000270*30*MILEPOST 10 (MEASURED ALONG THE ROAD). 
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Kore text is required under other circwastances. 

000280*10*0216RFN350230Wl06365201619M NM.BERNALILLO 
000290*13*NM BASE 1 P 0000 
000300*20* I A/NGS 19910531EAR G 
000310*26*00/ Z N B 
000320*30*THE STATION IS LOCATED ABOUT 4 .8 KM (3.0 MI) SOUTHEAST OF ALBUQUERQUE , 
000330*30*AT THE ALBUQUERQUE INTERNATIONAL AIRPORT , ABOUT 1.2 KM (0. 7 Ml) 
000340*30*WEST-NORTHWEST OF THE AIRPORT CONTROL TOWER, ON THE NORTHEAST SIDE OF 
000350*30*RUNWAY 12-30, NEAR A TAN BRICK BUILDING. OWNERSHIP--CITY OF 
000360*30*ALBUQUERQUE, ROBERT E. GILL, AVIATION SUPERVISOR, P.O . BOX 9022 , 
000370*30*ALBUQUERQUE, NM 87119 . PHONE IS 505-842-4366 . . 
000380*30*NOTE--ESCORT TO STATION BY AIRPORT POLICE IS MANDATORY . AIRPORT 
000390*30*SECURfTY MAY BE REACHED BY PHONE AT WEST SECURITY ENTRANCE GATE BY 
000400*30*DIALING 4380 . 
000410*30*TO REACH THE STATION FROM· THE WEST SECURITY ENTRANCE GATE AT THE AIR 
000420*30*FREIGHT LOADING DOCKS AT THE ALBUQUERQUE INTERNATIONAL AIRPORT , PASS 
000430*30*THROUGH GATE AND GO SOUTH FOR 6 M (19 . 7 FT) ON ASPHALT SURFACE TO A 
000440*30*FENCE. TURN LEFT AND GO EAST FOR 0 . 1 KM (0 . 1 Ml) ON ASPHALT SURFACE 
000450*30*TO THE EAST END OF THE FENCE . TURN RIGHT AND GO SOUTHWESTERLY FOR 
000460*30*0.2 KM (O . l MI) ON ASPHALT SURFACE TO SERVlCE ROAD C. TURN LEFT AND 
000470*30*GO SOUTH FOR 0.9 KM (0.6 Ml) ON SERVICE ROAD C TO A PAVED ROAD LEFT 
000480*30*AND SIGN (T-16 ). TURN LEFT AND GO EAST FOR 0.5 KM (0.3 Ml) ON THE 
000490*30*PAVED ROAD, PASSING CUTTER AVIATION, TO A DIRT ROAD LEFT AND SIGN 
000500*30*(T-13) . TURN LEFT AND GO NORTH FOR 0 . 2 KM (O . l MI ) ON THE DIRT ROAD , 
000510*30*CROSSING TWO RAMPS TO A TAN BRICK BUILDING (RUNWAY LIGHTING VAULT) 
000520*30*WITH TWO GREEN ELECTRICAL BOXES AND THE STATION ON THE SOUTH SIDE OF 
000530*30*BUILDING . 
000540*30*THE STATION IS THE TOP CENTER OF A ROUND METAL PLATE THAT IS 
000550*30*UNSTAMPED, AFFIXED TO THE TOP OF A 15 . 24 M (50 . 00 FT) LONG STEEL 
000560*30*H-BEAM DRIVEN TO A DEPTH OF 14 . 0 M (45 .9 FT) , PROJECTING 1.2 M 
000570*30*(3 . 9 FT) ABOVE GROUND, ENCASED IN A 2. 1 M (6.9 FT) LONG 
000580*30*INSULATION-FILLED PVC PIPE 45 CM IN DIAMETER SET AT A DEPTH OF 0 . 9 M 
000590*30*(3 . 0 FT) PROJECTING 1 . 2 M (3 .9 FT) ABOVE GROUND, SURROUNDED BY A 
000600*30*SQUARE CONCRETE SLAB 1. 2 M ( 3 . 9 FT) ON SIDE FLUSH WITH GROUND . 
000610*30*LOCATED 45.4 M (148.9 FT) WEST FROM THE . SIXTH 'BLUE . TAXIWAY LIGHT 
000620*30*ALONG TAXIWAY 14 (SOUTH OF TAXIWAY 2), 32 .. 3 M (106.0 FT) 
000630*30*EAST-NORTHEAST FROM THE APPROXIMATE CENTER OF THE DIRT ROAD, 21.8 M 
000640*30*(71 . 5 FT) SOUTH FROM THE SOUTHEAST CORNER OF THE RUNWAY LIGHTING 
000650*30*VAULT AND 21.5 M (70.5 FT) SOUTHEAST FROM THE SOUTHYEST CORNER OF THE 
000660*30*RUNWAY LIGHTING VAULT . 
000670*30*NOTE--THERE IS AN INVERTED THREADED BOLT AFFIXED TO THE TOP CENTER OF 
000680*30*ROUND METAL PLATE. FOR GPS OCCUPATION, ANTENNA TRIBRACH WAS SCREWED 
000690*30*0N THE BOLT AND ANTENNA MEASUREMENT WAS REFERENCED TO TOP OF ROUND 
000700*30*METAL PLATE. 

The following several descriptions illustrate how a cluster of related marks 
should be described. Note that NCMN is not an agency, but a usage, like TIDAL. 

000730*10*6614RTN401058Wl04433501520M 
000740*13*PLATTEVILLE NCMN 
000750*20* / 
000760*26*07/ 
000770*28*PLATTEVILLE NCMN 1981 

COwELD P LL1438 
p 0000 

A/NGS 19910515GRH G 
DH N C NGS 
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000780*30*STATION IS LOCATED ABOUT 9. 5 KM (5 . 9 MI) SOUTHEAST OF PlATTEVILLE, AT 
000790*30*THE PlATTEVILLE RADAR SITE, ABOUT 75 M (246.1 FT) NORTHWEST OF THE 
000800*30*MAIN BUILDING, IN THE MIDDLE OF THREE 1 . 7 M ( 5. 6 IT) X 2 . 7 M 
000810*30*(8.9 Fl') CONCRETE PADS , IN THE CENTER OF SECTION 36 , T 3 N, R 66 W. 
000820*30*0WNERSHIP--US DEPARTMENT OF COMMERCE, NATIONAL COMMUNICATIONS AND 
000830*30*INFORMATION ADMINISTRATION, NOAA, WPL, REWP 4, 325 BROADWAY, BOULDER, 
000840*'30*CO 80303. PHONE IS 303 -497-6385 FOR COMBINATION TO GATE LOCK . 
000850*30*TO REACH FROM THE JUNCTION OF US HIGH\JAY 85 AND STATE HIGH\JAY 66 AT 
000860*30*THE SOUTH .END OF PlATTEVILLE, GO SOUTH ON HIGHWAY 85 FOR 2. 05 KM 
000870*30*(1. 27 Ml) TO A CROSSROAD . TURN LEFT , EAST, ON GRAVEL ROAD (ROAD 28) 
000880*30*FOR 7.20 KM (4.47 MI) TO ROAD END AT A THREE-WAY FORK AND A LOCKED 
000890*30*GATE ON MIDDLE ROAD . PASS .THROUGH GATE AND GO SOUTHEAST ON GRADED 
000900*30*ROAD FOR l. 21 KM (0 . 75 MI) TO .A GRAVEL DRIVEWAY LEFT ABOUT 200 FT 
000910*30*(61.0 -M) BEFORE REACHING MAIN -BUILDING. TIIRN LEFT, NORTHEAST , FOR 25 
000920*30*M (82.0 FT) TO THE STATION ON THE LEFT . 
000930*30*STATION"MARK IS SET 1N -THE TOP OF A 30-CM ROUND CONCRETE POST IN THE 
000940*30*MIDDLE OF A 1 . 2 M (3 .9 FT) SQUARE CONCRETE PAD FLUSH WITH THE GROUND . 
000950*30*IT IS 26.7 M (87 . 6 FT) NORTHEAST OF THE ROAD CENTER, 9.6 M (31.5 FT) 
000960*30*SOUTHWEST OF A FIBERGlASS WITNESS POST, 12.2 M (40.0 FT) 
000970*30*WEST-SOUTHWEST OF A FENCE CORNER, 34. 7 M (113.8 FT) WEST-NORTH\JEST O.F 
000980*30*A UTILITY POLE \JITH LIGHT, APPROXIMATELY 90 M (295 . 3 FT) SOUTH OF NGS 
000990*30*MARK PlATTEVILLE NCMN RM 1, 86 . 5 _M (283.8 FT) WEST-NORTH\JEST OF NGS 
001000*30*MARK PlATTEVILLE NCMN RM 2, 62 M (203.4 FT) NORTHEAST OF NGS MARK 
001010*30*PLATTEVILLE NCMN RM 3 , AND 49.4 M (162 . l FT) NORTHWEST OF PlATTEVILLE 
001020*30*NCMN RM 5 . 

001030*10*8887RTN401058Wl04433401519M COWELD P 
001040*13*PLATTEVILLE NCMN RM 1 DR N 07 X 0005 
001050*20*A/NGS 1981 A/NGS 19911119EAR G 
001060*26*07/ DR N C NGS 
001070*2B*PlA.TTEVILLE NCMN NO 1 1981 
001080*30*THE STATION IS LOCATED ABOUT 9.5 KM (5.9 MI) SOUTHEAST OF PLATTEVILLE, 
001090*30*AT THE PlATTEVILLE RADAR SITE, IN THE CENTER OF SECTION 36, T 3 N, R 
001100*30*66 W. OWNERSHIP--US DEPARTMENT OF COMMERCE, NATIONAL COMMUNICATIONS 
001110*30*AND INFORMATION ADMINISTRATION , NOAA, WPL, REWP 4, 325 BROADWAY, 
001120*30*BOULDER, CO 80303 . PHONE IS 303 -497-6385 FOR COMBINATION TO GATE 
001130*30*LOCK. -
001140.*30*TO REACH FROM THE JUNCTION OF US HIGHWAY 85 AND STATE HIGHWAY 66 AT 
001150*30*THE SOUTH END OF PLATTEVILLE, GO SOUTH ON HIGH\JAY 85 FOR 2 . 05 KM 
001160*30*(1.27 MI ) TO A CROSSROAD. TIJRN LEFT , EAST, ON GRAVEL ROAD (ROAD 28) 
001170*30*FOR 7.20 KM (4.47 Ml) TO THE ROAD END AT A THREE-WAY FORK AND A 
001180*30*LOCKED GATE ON THE MIDDLE ROAD. PASS THROUGH GATE AND GO SOUTHEAST 
001190*30*0N GRADED ROAD FOR 0 . 50 Ml (0 .80 KM) TO A GRAVELED CROSSROAD. TURN 
001200*30*LEFT AND GO EAST FOR 90 M (295 . 3 FT) TO THE STATION ON THE RIGHT 
001210*30*INSIDE A METAL FENCE . 
001220*30*THE STATION IS AN REFERENCE MARK DISC SET IN THE TOP OF A 30-CM ROUND 
001230*30*CONCRETE POST PROJECTING 10 CM , WITH A WOODEN STAND. LOCATED 91.5 M 
001240*30*(300. 2 FT) NORTHEAST OF THE ROAD CENTER, 54 .9 M (180.1 FT) NORTHEAST 
001250*30*0F AN ELECTRIC FENCE , 8 . 5 M (27 . 9 FT) SOUTH-SOUTHEAST OF A METAL 
001260*30*FENCE, AND 90 M (2 95. 3 FT) NORTH OF NGS MARK PlATTEVILLE NCMN. 
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001270*10*8888RTN401058Wl0443340 1519M COWELD 
001280*13*PLATTEVILLE NCMN RM 2 C 0000 
001290*20*A/NGS 1981 A/NGS 19911119EAR G 
001300*26*07/ DR N C NGS 
001310*28*PLATTEVILLE NCMN NO 2 1981 
001320*30*THE STATION IS LOCATED ABOUT 9.5 KM (5.9 MI) SOUTHEAST OF PLATTEVILLE, 
001330*30*AT THE PLATTEVILLE RADAR SITE, IN THE CENTER OF SECTION 36, T 3 N, R 
001340*30*66 W. O'WNERSHIP--US DEPARTMENT OF COMMERCE, NATIONAL COMMUNICATIONS 
001350*30*AND INFORMATION ADMINISTRATION, NOAA, W'PL, REW!' 4, 325 BROADWAY, 
001360*30*BOULDER, C0.80303. CALL 303-497-6385 FOR COMBINATION TO GATE LOCK. 
001370*30*TO REACH FROM THE JUNCTION OF US HIGHWAY 85 AND STATE HIGHWAY 66 AT 
001380*30*THE SOUTH END OF PLATTEVILLE, GO SOUTH ON HIGHWAY 85 FOR 2.05 KM 
001390*30*(1.27 MI) TO A CROSSROAD. TURN LEFT, EAST, ON GRAVEL ROAD (ROAD 28) 
001400*30*FOR 7~20 ICM (4.47 MI) TO THE ROAD END AT A THREE-WAY FORK AND A 
001410*30*LOCKED GATE ON THE MIDDLE ROAD. PASS THROUGH GATE AND GO SOUTHEAST 
001420*30*0N GRADED ROAD. FOR 1.01 ICM (0.63 MI) TO A GRAVEL ROAD LEFT JUST 
001430*30*BEFORE REACHING MAIN BUILDING. TURN LEFT FOR 36.6 M (120.1 FT) TO A 
001440*30*LIGHT POLE AND TWO NASA TRAILERS. THE STATION IS ABOUT 55 M 
001450*30*(180.4 FT) EAST IN A FENCED FIELD. 
001460*30*THE STATION IS A REFERENCE MARK DISK SET IN THE TOP OF A 30 CM ROUND 
001470*30*CONCRETE POST PROJECTING 15 CM. LOCATED 55 M (180.4 FT) EAST OF A 
001480*30*LIGHT POLE, 22.6 M (74.1 FT) EAST-NORTHEAST OF AN 8-INCH SQUARE WIRE 
001490*30*GATE POST UNDER POWER LINES, 17.4 M (57.1 FT) EAST-SOUTHEAST OF AN 
001500*30*8-INCH ROUND CORNER FENCE POST, 1.2 M (3.9 FT) SOUTHWEST OF A LONE 
001510*30*METAL FENCE POST, 86 M (282.2 FT) EAST-SOUTHEAST OF NGS MARK 
001520*30*PLATTEVILLE NCMN, AND 46 M (150.9 FT) EAST-NORTHEAST OF NGS MARK 
001530*30*PLATTEVILLE NCMN RM 5. 

001540*10*8889RTN401058Wl044334 1519M COWELD 
001550*13*PLATTEVILLE NCMN RM 3 C 0000 
001560*20*A/NGS 1981 A/NGS 19911119EAR G 
001570*26*07/ DR NC NGS 
001580*28*PLATTEVILLE NCMN NO 3 1981 
001590*30*THE STATION IS LOCATED ABOUT 9.5 KM (5.9 MI) SOUTHEAST OF PLATTEVILLE, 
001600*30*AT THE PLATTEVILLE RADAR SITE, IN THE CENTER OF SECTION 36, T 3 N, R 
001610*30*66 W. O'WNERSHIP--US DEPARTMENT OF COMMERCE, NATIONAL COMMUNICATIONS 
001620*30*AND INFO~TION ADMINISTRATION, NOAA, WPL, REWP 4, 325 BROADWAY, 
001630*30*BOULDER, CO 80303. PHONE IS 303-497-6385 FOR COMBINATION TO GATE 
001640*30*LOCK. 
001650*30*TO REACH FROM THE JUNCTION OF US HIGHWAY 85 AND STATE HIGHWAY 66 AT 
001660*30*THE SOUTH END OF PLATTEVILLE, GO SOUTH ON HIGHWAY 85 FOR 2.05 KM 
001670*30*(1.27 MI) TO A CROSSROAD . TURN LEFT, EAST, ON GRAVEL ROAD (ROAD 28) 
001680*30*FOR 7.20 KM (4.47 MI) TO THE ROAD END AT A THREE-WAY FORK AND A 
001690*30*LOCKED GATE ON THE MIDDLE ROAD. PASS THROUGH GATE AND GO SOUTHEAST 
001700*30*0N GRADED ROAD FOR 1.01 KM (0.63 MI) TO A GRAVEL ROAD LEFT JUST 
001710*30*BEFORE REACHING MAIN BUILDING AND THE STATION ON THE RIGHT. 
001720*30*THE STATION IS A REFERENCE MARK DISK SET IN THE TOP OF A 30-CM 
001730*30*CONCRETE POST PROJECTING 5 CM, AND WITH A WOODEN STAND. LOCATED 53.4 
001740*30*K (175.2 FT) SOUTH-SOUTHWEST OF THE ROAD CENTER, 5.8 K (19.0 FT) WEST 
001750*30*0F A WIRE FENCE LINE, 1.2 K (3.9 FT) NORTH OF A LONE METAL FENCE 
001760*30*POST, 1.05 M (3.44 FT) EAST-SOUTHEAST OF A FIBERGLASS WITNESS POST, 
001770*30*AND 62 K (203.4 FT) SOUTHEAST OF NGS MARK PLATTEVILLE NCMN. 



001780*10*88900 N401058Wl04433101522M COWELD P 
001790*13*PLATTEVILLE NCMN RM 5 P 0000 
001800*20*A/NGS 1991RSC I 
001820*26*07/ DH N B NGS 
001820*28*PLATTEVILLE NCMN NO 5 1991 
001830*30*STATION IS LOCATED ABOUT 9.5 KM (5 . 9 MI) SOUTHEAST OF PLATTEVILLE , AT 
001840*30*THE NOAA PLATTEVILLE RADAR SITE, ABOUT 75 M (246.l FT) NORTHYEST OF 
001850*30*THE MAIN BUILDING , ON THE EAST SIDE OF A GRADED AREA WITH SEVERAL 
001860*30*CONCRETE PADS USED FOR PLATE TECTONICS SURVEY VEHICLES, IN THE CENTER 
001870*30*0F SECTION 36 , T 3 N, R 66 W. OWNERSHIP--US DEPARTMENT OF COMMERCE, 
001880*30*NATIONAL COMMUNICATIONS AND INFORMATION ADMINISTRATION, NOAA, WPL, 
001890*30*REWP 4, 325 BROADWAY , BOULDER, CO 80303 . CALL 303-497-6385 FOR 
001900*30*COMBINATION TO LOCKED GATE. _ 
001910*30*!0 REACH FROM THE JUNCTION OF US HIGHYAY 85 AND STATE HIGHYAY 66 AT 
001920*30*THE SOUTH END OF PU.TTEVILLE, GO SOUTH ON HIGHWAY 85 FOR 2.05 KM 
001930*30*(1.27 MI) TO "A CROSSROAD. TURN LEFT, WES.!f, ON GRAVEL ROAD (ROAD 28) 
001940*30*FOR 7 . 20 KM (4 . 47 MI) TO ROAD END AT THREE-WAY FORK AND A LOCKED GATE 
001950*30*0N THE MIDDLE ROAD . PASS THROUGH GATE, SOUTHEAST, ON GRADED ROAD FOR 
001960*30* l. 01 KM ( 0. 6 3 MI) TO A GRAVEL ROAD LEFT JUST BEFORE REACHING THE MAIN 
001970*30*BUILDING. TURN LEFT , NORTHEAST, FOR 25 M (82.0 FT) TO THE STATION ON 

' 001980*30*THE RIGHT . 
001990*30*STATION MARK IS SET IN THE TOP OF A 0.5 M (1.6 FT) ROUND CONCRETE POST 
002000*30*ENCASED IN A PVC PIPE PROJECTING 1. 6 M (5. 2 FT) ABOVE GROUND FROM A l 
002010*30*M (3.3 FT) CONCRETE BASE SET 3.4 M (11.2 FT) INTO THE GROUND . . A 
002020*30*PERMANENT ROUND TRIBRACH tJITH THREADBOLT IS CENTERED ON THE POST . IT 
002030*30*IS 29.6 M (97.1 FT) NORTHEAST OF THE ROAD CENTER, 22 . 9 M (75 . 1 FT) 
002040*30*NORTH-NORTHEAST OF A TELEPHONE PEDESTAL, 19.5 M (64.0 FT) YEST OF THE 
002050*30*WEST CORNER OF A FENCE AROUND AN ELECTRIC SUBSTATION, 15 . 0 M 
002060*30*(49 . 2 FT) SOUTHEAST OF THE SOUTHEAST CORNER OF ELECTRIC BOX 75, 49. 4 
002070*30*M (162.l FT) SOUTHEAST OF NGS MARK PU.TTEVILLE NCMN. 
002080*.AA* 

If you need more information regarding the writing or use of descriptions , or need 
clarification of code sets or practices, contact the National Geodetic Information 
Center by calling (301) 713-3242, or at the following address : 

NOAA 
National Geodetic Survey , N/CG174 
1315 East-West Highway 
Silver Spring, Maryland 
20910-3282 

ntE FOU.<>VING PAGES INCUJDE DETAILED EXAMPLES (FORMAT DIAGRAMS) FOR EACH CHARACTER 
FIELD AND TIIE PROPER LOCATION AND LENGTH OF THE FTEID VITillN A GIVEN RECORD . 
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-------~EODDESG--OATA-SET-RECORDs------------------------

1 

I 

1 

I 

1 

I 

DATA SET IDENTIFICATION RECORD 

6 7 10 11 14 15 · 18 19 24 25 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
SEQUENCE JOB DATA DATA ORGANIZATION SUBMITTING ORGANIZATION NAME 

NUMBER CODE CLASS TYPE SYMBOL 
h (•DESC) (See Annex C) (GEOD) 

45 66 

I I I I I I I I I I I I I I I I I I I I 
SUBMITTING ORGANIZATION NAME CONTINUED 

*00* PROJECT INFORMATION RECORD 

6 7 10 11 18 19 22 

73 80 

I I I I I I I I I 
Y Y Y Y M M D D 

FILE CREATION DATE 

23 

I I I UJ I I I I I I I I I I I I I I I I I I I 
SEQUENCE DATA ACCESSION LINE/PART Bl.ANK 

NUMBER CODE NUMBER NUMBER 

42 

I I I I I I I I I I I 
Bl.ANK 

*01* PROJECT TITLE RECORD 

6 7 10 11 

I I I I I I I I I I I I I I I I I I I I 
SEQUENCE DATA PROJECT TITLE 

NUMBER CODE 46 

I I I I I I I I I I I I I I I I I I I I I I I I I 
PROJECT TITLE {CONTINUED) 

3 - 17 

44 

I I I 

41 

I I 

80 

I I 

45 

I I 

80 

I I 



---------c•EODDESCr-OATA-SET-RECORDS (CONT)--------------------

*02*, *03*, *04* 'PROJECT TITLE CONTINUATION RECORDS 

1 6 7 10 11 45 

I I I I I I I I I I I I I I I I I I I I I I I I 
SEQUENCE DATA PROJECT TITLE CONTINUATION 

NUMBER CODE 46 . 80 

I I I I I I I I I I I I I I I I I I I I I. 
PROJECT TITLE CONTINUATION 

·----- ------------------------------------------··--·-·-----·--·----··-----------------------------------

I 

*OS* COMMENT RECORD 

1 6 7 10 11 45 

I I I I I I I I I I I I I I I I 
SEQUENCE DATA COMMENT 

NUMBER CODE 46 80 

I I I I I I I I I I I I I I I I I I I 

1 

*10* STATION LOCATION RECORD 

6 7 10 11 14 15 

I I I I I .__I I.___.__...__. D 
SEQUENCE 

NUMBER 

37 39 

DATA 
CODE 

SSN D/R 
CODE 

45 47 4a 49 

16 

D 
RECOVERY 

TYPE 
CODE 

COMMENT (CONTINUED) 

17 23 24 31 32 36 

I I I I I I I I I I I I I I I I I I I I I I I 
H D D M M S S 

APPROXIMATE 
IATITUD.E 

(E . G. N382443) 

Y D D D M M S S 
APPROXIMATE 

LONGITUDE 
(E.G. W1023452) 

APPROXIMATE 
HEIGHT 

68 69 72 73 78 

D I I I I I I I I CD .__I ...... I ...... I _..I __..l.__.__I ....... 1 ............... __.__.........._ ............... ........__~_.___._l.__.I I I I I I I I I I I I I 
HEIGHT 

UNITS 
30 MINUTE QUAD STATE COUNTY NAME 

IDENTIFIER 

3-18 
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----------<;EODDESfr-DATA-SET-RECORDS (CONT)--------------------

*13* STATION IDENTIFICATION RECORD 

1 6 7 10 11 

I I I I I I I I I I I I I I I I I I 
SEQUENCE DATA STATION DESIGNATION 

NUMBER CODE 

47 . 50 52 53 55 

I I I I I D 
CONT. DESIGNATION UNDERGROUND 

MARKER TYPE 
UNDERGROUND 

MAGNETIC CODE 

*15* ALIAS RECORD 

l 

I I I I I 
SEQUENCE 

NUMBER 

6 7 10 11 

_l.._1 __ 11111 
DATA 
CODE 

ALIAS 

*20* MONUMENTED/RECOVERED RECORD 

1 6 7 10 11 13 18 

57 58 

[IJ 
UNDERGROUND 
SETTING CODE 

60 

D 
TRANSPORTATION 

CODE 

32 33 

46 

I I 

63 66 

I I I I 
PACK TIME 

36 37 39 

I I I I I I I I I D I I I I I I I I I I I I I I I I ._._~...._.__.__..__._~_._....._._.__ ............. _,_..._._l~l ........ I l_.._I __ I I I I 
SEQUENCE DATA SETTING SETTING AGENCY SYMBOL / NAME YEAR CHIEF OF 

NUMBER CODE AGENCY SET PARTY 
GROUP CODE 

42 44 49 63 64 71 72 74 77 

D I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I D 
RECOVERING RECOVERING AGENCY SYMBOL / NAME YYYYMMDD CHIEF OF RECOVERY 

AGENCY DATE RECOVERED RECOVERING CONDITION 
GROUP CODE PARTY CODE 

3-19 
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----------<>EODDESG-DATA-SET-RECORDS (CONT)--------------------

1 

I I I I I 
SEQUENCE 

NUMBER 

46 47 

*26* SETTING RECORD 

6 7 

I I 

49 

DATA 
CODE 

10 11 12 14 

OJ 1111111111111 
SETTING SPECIFIC SETTING PHRASE 

CODE 

51 54 59 

D D I I I I I I I I I I I I I I I I 
MARKER 

TYPE 
MAGNETIC 

CODE 
VERTICAL 
STABILITY 

OVERRIDE CODE 

*28* STAMPING RECORD 

1 6 7 10 11 

I I I I I I I I I I I I I I 
SEQUENCE DATA STAMPING 

NUMBER CODE 

41 60 

I I I I I I I I I I I I 
STAMPING CONTINUED 

*29* ROD/PIPE RECORD (OPTIONAL) 

1 6 7 10 11 12 13 

I I I [ I I I I D OJ 
SEQUENCE DATA UNITS SETTING 

NUMBER CODE CODE CODE 
(E OR H) 

INSCRIBED AGENCY SYMBOL / NAME 

14 17 18 21 22 

I I I I I I I I D 
ROD/PIPE SLEEVE R-RECESS 

DEPTH DEPTH F-FLUSH 
P-PROJ ECTING 

45 

I I 

79 

I I 

40 

I I 

23 24 

OJ 
PROJECTION OR 

RECESS OF 
CASING 

---------------------------------- -- -------------------------------------------------- ----------- --------
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--------c:~EODDESo--OATA· SET·RECORDS (CONT)--------------------

I 
1 

*30* TEXT RECORDS 

1 6 7 10 11 47 

I I I I I I I I I I l........._I ........ I ....... 1 __.l_......_I ..._I ...... I _._I __.__...........__.__.._..__ ............... _.__..__..._...._.__.......___.__.__ .............. _.___._...__....___._.........__._...__~I I 
SEQUENCE 

NUMBER 
DATA 
CODE 

DESCRIPTIVE TEXT 

48 80 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
DESCRIPTIVE TEXT CONTINUED 

DATA SET TERMINATION RECORD 

6 7 10 11 

I I I I I I I I I I 
SEQUENCF: DATA BLANK 

NUMBER CODE 

80 

(INC BY 10) 



INTENTIONAU.Y BLANK 



ANNEX A 

NGS STATE AND COUNTRY CODES 

NORTii AHERICAN AND GREENU\NI) 

GREENI.AND GL 

CANADA CD 

Provinces and Territories: 

Alberta . AH 
British Columbia BC 
Manitoba . . . MB 
New Brunswick . NB 

Newfoundland NF 
Northwest Terr's . NY 
Nova Scotia NS 
Ontario ON 

UNITED STATES . . US 

States and District of Columbia: 

Alabama AL Kentucky KY 
Alaska AK Louisiana LA 
Arizona AZ Maine ME 
Arkansas AR Maryland MD 
California CA Massachusetts MA 
Colorado co Michigan MI 
Connecticut CT Minnesota MN 
Delaware DE Mississippi MS 
Dist of Columbia DC Missouri MO 
Florida FL Montana MT 
Georgia GA Nebraska NE 
Hawaii HI Nevada NV 
Idaho ID New Hampshire NH 
Illinois IL New Jersey NJ 
Indiana ·. IN New Mexico NM 
Iowa IA New York NY 
Kansas KS North Carolina NC 

Other Political Units and Territories : 

American Samoa AS Navassa Island 
Guam . . GU Johnston Atoll 
Puerto Rico PR Midway ls lands 
Virgin Islands VI Wake Island 
Trust Terr of Pacific Islands (Marianas, Carolines, 

BERMUDA BD 

MEXICO MX 

A-1 

Prince Edward Is 
Quebec ..... 
Saskatchewan . . 
Yukon Territory 

North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 

Marshalls) 

PE 
PQ 
SK 
YK 

ND 
OH 
OK 
OR 
PA 
RI 
NC 
SD 
TN 
TX 
UT 
VT 
VA 
WA 
WV 
WI 
WY 

BQ 
JQ 
MQ 
WQ 
TQ 



CENIRAL AHERICA AND THE CARIBBEAN AREA 

BAHAMA ISLANDS 
BARF.ADOS 
BELIZE (British Honduras) 
CAYMAN ISLANDS 
COLOMBIA . .... 
COSTA RICA . . . . 
CUBA ...... . 
DOMINICAN REPUBLIC 
EL SALVADOR 
GUATEMAU. ..... 

BS 
BB 
BH 
CJ 
CB 
CR 
cu 
DR 
ES 
GT 

OTHER CQUNIRIES OR AREAS OF INTEREST TO NGS 

ANTARCTICA AY 
ARGENTINA . A.I 
BOLIVIA . . BL 
BRAZIL BR 
CENTRAL AFRICAN REPUBLIC · cF 
CHILE CI 
ECUADOR . EC 
EGYPT EG 
ETHIOPIA ET 
FRENCH GUIANA FG 
FRENCH SOMALILAND FS 
ICELAND IC 
ITALY IT 
JAPAN . JA 

A-2 

HAITI 
HONDURAS 
JAMAICA 
NETHERLANDS ANTILLES 
NICARAGUA ... .. 
PANAMA . . . . . . . 
TRINIDAD AND TOBAGO 
TURKS AND CAICOS ISLANDS 
VENEZUElA . .. . 

NORWAY . 
PARAGUAY . 
PHILIPPINE ISLANDS 
SAINT HELENA ISLANDS 
SAUDI ARABIA 
SOUTH AFRICA 
SOVIET UNION 
SUDAN 
SURINAM 
TANZANIA 
UGANDA . 
URUGUAY 
ZAMBIA . 

HA 
HO 
JM 
NA 
NI 
PN 
TD 
TC 
VE 

NO 
PY 
PH 
SH 
SA 
SF 
UR 
SU 
SR 
TZ 
UG 
UY 
ZA 



ANNEX B 

STATE PLANE COORDINATES (SPC) ZONE CODES 

lli ZQli£ ~ ill ZQlm @Im .m~ ~ 

AL E 0101 HI 1 5101 KN N 2201 
"1 0102 2 5102 c 2202 

3 5103 s 2203 
AK 1 5001 4 5104 

2 5002 5 5105 MS E 2301 
3 5003 "1 2302 
4 5004 ID E 1101 
5 5005 c 1102 MO E 2401 
6 5006 w 1103 c 2402 
7 5007 w 2403 
8 5008 IL E 1201 
9 5009 w 1202 MT 2500 

10 5010 
IN E 1301 

AZ E 0201 w 1302 
c 0202 NE 2600 
"1 0203 IA N 1401 

s 1402 
AR N 0301 NV E 2701 

s 0302 KS N 1501 c 2702 
s 1502 "1 2703 

CA 1 0401 
2 0402 KY N 1601 NH 2800 
3 0403 s 1602 
4 0404 NJ 2900 
5 0405 LA N 1701 
6 0406 s 1702 NM E 3001 

SH 1703 c 3002 
co N 0501 w 3003 

c 0502 ME E 1801 
s 0503 w 1802 NY E 3101 

c 3102 
CT 0600 MD 1900 w 3103 

L 3104 
DE 0700 MA M 2001 

I 2002 NC 3200 
FL E 0901 

w 0902 MI N 2111 ND N 3301 
N 0903 c 2112 s 3302 

s 2113 
GA E 1001 OH N 3401 

w 1002 s 3402 
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SPC ZONE CODE ill~ ~ 

OK N 3501 TX N 4201 
s 3502 NC 4202 

c 4203 
OR N 3601 SC 4204 

s 3602 s 4205 

PA N 3701 UT N 4301 
s 3702 c 4302 

s 4303 
RI 3800 

VT 4400 
SC 3900 

VA N 4501 
SD N 4001 s 4502 

s 4002 
WA N 4601 

TN 4100 s 4602 

LEGEND: 

c - Central Zone 
E - Eastern Zone 
L - Long Island Zone (NY) 
M - Mainland Zone (MA) 
N - Northern Zone 
NC - North-Central Zone(TX) 
SH - Off shore Zone (IA) 
s - Southern Zone 
SC - South-Central Zone (TX) 
w - Western Zone 
I - Island (MA) 

Note: A blank in the zone columns above 
indicates that the state has only 
one state plane coordinate zone. 

B-2 

SPC ~ CODE 

WV N 4701 
s 4702 

WI N 4801 
c 4802 
s 4803 

WY E 4901 
EC 4902 
'WC 4903 
'W . 4904 

PR & VI 5200 

AS 5300 

GU 5400 



ANNEX C 

CONTRIBUTORS OF GEODETIC CONTROL DATA 

This ANNEX contains a list of organizations which have contributed (or are 
expected to contribute) data resulting from geodetic control established to 
extend and/or densify the national horizontal and vertical geodetic control 
networks. 

A unique six-character identification symbol has been assigned to each 
organization listed. As far as possible, this symbol is identical to the 
commonly used abbreviation or acronym of the respective organization. However, 
to ensure uniqueness, modifications of the commonly used abbreviations and 
acronyms, as well as arbitrary symbols, had to be assigned in many cases. 
Organizations not listed in this ANNEX may contact the National Geodetic Survey 
(see ANNEX K) to have a unique identification symbol assigned. 

The respective organizations are grouped under 13 categories, and within each 
category they are listed in the alphabetic order of their identification 
symbols. The 13 categories are given in the index below. 

CAIEGORIES OF CONIRIBUIORS OF GEODETIC CONTROL DATA 

A. National Agencies . . . . . . . . . . . . . . . . . . . C-3 
B. Inter-State or Inter-Province Agencies . . . . . . C-4 
C. State, Province, Commonwealth, and Territorial Agencies C-5 
D. County Agencies . . . . . . . . . . . C-9 
E. Municipal Agencies (Cities) . . . . . C-15 
F. Inter-City and Inter-County Agencies C-20 
G. Railroads . . . . . . . . . . . . . . C-22 
H. Utility and Natural Resource Companies C-23 
I. Surveying, Engineering, and Construction Industry C-25 
J. Educational Institutions . . . . . . . . C-29 
K. Professional and Amateur Associations . . C-30 
L. Miscellaneous Commercial or Private Firms C-30 
M. Non-Specific Designators . . . . . . . . C-31 

CONVENTIONS USED IN THE FORMATION OF IDENTIFICATION SYMBOLS 

a. State. Province. Commonwealth. and Territorial Agencies: The six
character identification symbol of a state, province, commonwealth, or 
territorial agency consists of the respective two-character state code 
(see ANNEX A) to which up to four letters (e.g . the initials of the agency's 
name) may be appended. In general, "S" for "state" and "0" for "of" should 
be omitted. 
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b. County Agencies: The six-character identification symbol of a county 
agency consists of the two-character code denoting the state in which the county 
is located (see ANNEX A) followed by a hyphen and by a three-digit number which 
has been assigned to the respective county in Worldwide Geo&raphic Location 
Codes prepared by the Office of Finance, General Services Administration (GSA), 
September 1987. Agencies which do not have access to this publication may 
contact the National Geodetic Survey (see ANNEX K) to obtain the appropriate 
county code. 

c. City A&encies: The six-character identification symbol of a city agency 
consists of the two-character code denoting the state in which the city is 
located (see ANNEX A) followed by a four-digit number which has been assigned to 
the respective city in Worldwide Geographic Location Codes prepared by the 
Office of Finance, General Services Administration (GSA), September 1987. 
Agencies which do not have access to this publication may contact the National 
Geodetic Survey (see ANNEX K) to obtain the appropriate city code. 

NOTE: For the purposes of this ANNEX, agencies of independent cities which are 
also counties or county-equivalents should be considered to be ~ (rather than 
county) agencies and assigned identification symbols accordingly. 
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**************************************'** 
* CONTRIBUTORS OF GEODETIC CONTROL DATA * 
**********************************'****** 

**************** 
* AS OF 940131 * 
**************** 

NOTE AGENCY SYMBOLS LISTED HEREIN ARE FOR NGS INTERNAL USE ONLY 

NATIONAL AGENCIES 

SYMBOL ruu. NAME . 
****** *************************************************************** 
AEC 
AMS 
Bllf 
BOF 
BOM 
BOR 
BPR 
BV 
CAB 
CGS 
CHS 
DI 
DKA 
DOD 
DTENAL 
ES-IGN 
FAA 
FHWA 
GSC 
GSFC 
IAGS 
IBC 
IBWC 
INEGI 
IWC 
NASA 
NBS 
NGS 
NIH 
NIST 
NOS 
NOS AMC 
NOSOES 
NOS OKA 
NOSPMC 
NPS 
NSL 
ONCADH 
PBPP 
PICGS 
scs 

ATOMIC ENERGY COMMISSION (NOW ERDA) 
US ARMY MAP SERVICE (NOW DKA) 
US BUREAU OF lAND MANAGEMENT 
US BUREAU OF COMMERCIAL FISHERIES 
US BUREAU OF MINES 
US BUREAU OF RECLAMATION (NOW WPRS) 
US BUREAU OF PUBLIC ROADS 
BRITISH VIRGIN ISlAND 
CIVIL AERONAUTICS BOARD 
US COAST AND GEODETIC SURVEY (NOW NOS) 
CANADIAN HYDROGRAPHIC SERVICE 
US DEPARTMENT OF INTERIOR 
DEFENSE MAPPING AGENCY 
US DEPARTMENT OF DEFENSE 
ESTUDIOS DEL TERRITORIO NACIONAL DE MEXICO 
EL SALVADOR-INST GEOG NAC 
FEDERAL AVIATION ADMINISTRATION 
FEDERAL HIGHWAY ADMINISTRATION 
GEODETIC SURVEY OF CANADA 
GODDARD SPACE FLIGHT CENTER 
INTER-AMERICAN GEODETIC SURVEY 
INTERNATIONAL BOUNDARY COMMISSION 
INTERNATIONAL BOUNDARY AND WATER COMMISSION 
INSTITUTO NACIONAL DE ESTADISTICA GI DE MEXICO 
INTERNATIONAL WATERWAYS COMMISSION 
NATIONAL AERONAUTICS AND SPACE ADMIN 
NATIONAL BUREAU OF STANDARDS (NOW NIST) 
NATIONAL GEODETIC SURVEY 
NATIONAL INSTITUTES OF HEALTH 
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY 
NATIONAL OCEAN SURVEY 
NOS ATLANTIC MARINE CENTER 
NOS OFFICE OF OCEAN AND EARTH SCIENCES 
NOS OCEANOGRAPHY AND KARINE ASSESSMENT 
NOS PACIFIC MARINE CENTER 
NATIONAL PARK SERVICE 
US NAVY STANDARDS LABORATORY AT POMONA 
ONTARIO CANADA DEPARTMENT OF HIGHWAYS 
OFFICE OF PUBLIC BUILDINGS AND PUBLIC PARKS 
PHILIPPINE COAST AND GEODETIC SURVEY 
SOIL CONSERVATION SERVICE 
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.NATIONAL AGENCIES - CONTINUED 

SYMBOL FULL NAME 
****** 
SWED LS 
TPC 
TVA 
USA 
USAF 
USCG 
USDA 
US DOT 
USDWC 
USE 
USFS 
USFWA 
USFWS 
USGLO 
USGS 
USGS-E 
USGS-M 
USGS-R 
USGS-W 
USllS 
USUiS 
USLS 
USMC 
USN 
USPS 
ussc 
USTD 
USWB 
VI 
VICS 
WPA 
WPRS 
WSMR 

*************************************************************** 
SWEDISH !AND SURVEY 
US ARMY TOPOGRAPHIC COMMAND (NOW DMA) 
TENNESSEE VALLEY AUTHORITY 
US ARMY 
US AIR FORCE 
US COAST GUARD 
US DEPARTMENT OF AGRICULTURE 
US DEPARTMENT OF TRANSPORTATION 
US DEEP WATERWAY COMMISSION 
US ARMY CORPS OF ENGINEERS 
US FOREST SERVICE 
US FEDERAL WORKS AGENCY 
US FISH AND WILDLIFE SERVICE 
US GOVERNMENT !AND OFFICE 
US GEOLOGICAL SURVEY 
uses F.ASTERN MAPPING CENTER 
USGS MID-CONTINENT MAPPING CENTER 
USGS ROCKY MOUNTAIN MAPPING CENTER 
USGS WESTERN MAPPING CENTER 
US INDIAN IRRIGATION SERVICE 
US LIGHTHOUSE SERVICE (NOW USCG) 
US LAKE SURVEY 
US MARINE CORPS 
US NAVY 
US POSTAL SERVICE 
US SUPREME COURT 
US TRF.ASURY DEPARTMENT 
US WEATHER BURF.AU (NOW NWS) 
VIRGIN ISIANDS (US) 
VIRGIN ISIANDS CADASTRAL SURVEY 
WORKS PROGRESS ADMINISTRATION 
US WATER AND POWER RESOURCES SERVICE 
WHITE SANDS MISSILE RANGE 

INTER-STATE OR INTER-PROVINCE AGENCIES 

SYMBOL FULL NAME 
****** **************************************************************** 
BPA 
CGS+SS 
DEPABC 
IRC 
KDDEBC 
KDVABC 
MENHBC 
MORC 
HRC 
NMTXRC 
VTNHBC 

BONNEVILLE POWER ADMINISTRATION 
US COAST AND GEODETIC SURVEY AND STATE SURVEY 
DEI.AWARE-PENNSYLVANIA BOUNDARY COMMISSION 
Ill..INOIS RIVER COMMISSION 
MARYL\ND-DEI.AWARE BOUNDARY COMMISSION 
MARYL\ND-VIRGINIA BOUNDARY COMMISSION 
MAINE-NEW HAMPSHIRE BOUNDARY COMMISSION 
MISSOURI RIVER COMMISSION 
MISSISSIPPI RIVER COMMISSION 
NEW MEXICO AND TEXAS BOUNDARY COMMISSION 
VERMONT-NEW HAMPSHIRE BOUNDARY COMMISSION 
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STATE, PROVINCE, COKKONVF.AI.'111, AND TERllITORIAL AGENCIES 

SYMBOL n.JLI. NAME 
****** 
AKDAVI 
AKDLS 
AKDNR 
AKHD 
AKPWR 
ALGS 
AUID 
ARGLS 
ARGS 
ARHD 
AZDT 
AZHD 
CADC 
CADF 
CADH 
CAD PW 
CADT 
CAD WR 
CAEC 
CAGS 
CASLC 
CASPC 
CODH 
CO DOT 
COGS 
CTCSF 
CTDT 
CTGS 
DCDHT 
DEDHT 
FLDACS 
FLDNR 
FLDPW 
FLDT 
Fl.GS 
FlJID 
GADT 
GAGS 
GAHD 
HIDT 
HIGS 
HITS 
IACC 
IAHD 
IDDH 
!DDT 
IDGS 
IDPWD 
IDTD 
ILDPW 

~SKA DIVISION OF AVIATION 
A.LASKA DIVISION OF LAND SURVEY 
A.LASKA DEPARTMENT OF NATURAL RESOURCES 
~SKA HIGHWAY DEPARTMENT 
~SKA POWER ADMINISTRATION 
AU.BAMA GEODETIC SURVEY 
STATE OF ALABAMA HIGHWAY DEPARTMENT 
ARKANSAS GEOLOGICAL SURVEY . 
ARKANSAS GEODETIC SURVEY 
ARKANSAS STATE HIGHWAY DEPARTMENT 
ARIZONA DEPARTMENT OF TRANSPORTATION 
ARIZONA HIGHWAY DEPARTMENT (NOW i\ZDT) 
CALIFORNIA DEPARTMENT OF CONSERVATION 
CALIFORNIA DIVISION OF FORESTRY 
CALIFORNIA DIVISION OF HIGHWAYS (NOW CADT) 
CALIFORNIA DEPARTMENT OF PUBLIC WORKS 
CALIFORNIA DEPARTMENT OF TRANSPORTATION 
CALIFORNIA DEPARTMENT OF WATER RESOURCES 
CALIFORNIA EARTHQUAKE COMMISSION 
CALIFORNIA GEODETIC SURVEY 
CALIFORNIA STATE LANDS COMMISSION 
CALIFORNIA STATE PARKS COMMISSION 
COLORADO STATE DEPARTMENT OF HIGHWAYS 
COLORADO DEPARTMENT OF TRANSPORTATION 
COLORADO GEODETIC SURVEY 
CONNECTICUT COMMISSION OF SHEU. FISHERIES 
CONNECTICUT DEPARTMENT OF TRANSPORTATION 
CONNECTICUT GEODETIC SURVEY 
DC DEPARTMENT OF HIGHWAYS AND TRAFFIC 
DELAWARE DEPARTMENT OF HIGHWAYS AND TRANSP 
FLORIDA DEPARTMENT OF AGR AND CONSUMER SERV 
FLORIDA DEPARTMENT OF NATURAL RESOURCES 
FLORIDA DEPARTMENT OF PUBLIC WORKS 
FLORIDA -DEPARTMENT OF TRANSPORTATION 
FLORIDA GEODETIC SURVEY 
FLORIDA HIGHWAY DEPARTMENT (NOW FLDT) 
GEORGIA DEPARTMENT OF TRANSPORTATION 
GEORGIA GEODETIC SURVEY 
GEORGIA HIGHWAY DEPARTMENT (NOW GADT) 
HAWAII DEPARTMENT OF TRANSPORTATION 
HAWAII GEODETIC SURVEY 
HAWAII TERRITORIAL SURVEY 
IOWA CONSERVATION COMMISSION 
IOWA HIGHWAY DEPARTMENT 
IDAHO DEPARTMENT OF HIGHWAYS (NOW IDDT) 
IDAHO DEPARTMENT OF TRANSPORTATION (NOW IDTD) 
IDAHO GEODETIC SURVEY 
IDAHO DEPARTMENT OF PUBLIC WORKS 
IDAHO TRANSPORTATION DEPARTMENT 
ILI.INOIS DEPARTMENT OF PUBLIC WORKS 
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STATE, PROVINCE, COHKONWF.ALTH, AND TERRITORIAL AGENCIES - CONTINUED 

SYMBOL FULL NAME 
****** 
ILDT 
ILDW 
ILGS 
lUID 
Il.SC 
INDNR 
INFCC 
INGS 
INHD 
IO'WAGS 
KSDT 
KSGS 
KSHC 
KSWR.B 
KYDT 
KYGS 
KYHD 
I.ADH 
I.ADP'W 
I.ADTD 
l.AGS 
l.ASCC 
MADIB 
MADP'W 
MALCT 
HAGS 
MDBCSM 
MDDNR 
MDDT 
MDGS 
MDSFC 
MD SHA 
MDSRC 
MEDT 
MEGS 
MEHD 
MEPUC 
MIDH ·. 
MIDNR 
MIDT 
MIGS 
MNDNR 
MNDT 
MNGS 
MNHD 
HODNR 
MOGS 
MOHC 
MOSLSA 
MSDEQ 

*************************************************************** 
ILLINOIS DEPARTMENT OF TRANSPORTATION 
ILLINOIS DIVISION OF 'WATERWAYS 
ILLINOIS GEODETIC SURVEY 
ILLINOIS HIGHWAY DEPARTMENT (NOW !LDT) 
ILLINOIS SANITARY COMMISSION 
INDIANA DEPARTMENT OF NATURAL RESOURCES 
INDIANA FLOOD CONTROL AND 'WATER RES COMM 
INDIANA GEODETIC SURVEY 
INDIANA HIGHWAY DEPARTMENT 
IOWA GEODETIC SURVEY 
KANSAS DEPARTMENT OF TRANSPORTATION 
KANSAS GEODETIC .SURVEY 
STATE HIGHWAY COMM OF KANSAS (NOW KSDT) 
KANSAS WATER RESOURCES BOARD 
KENTUCKY DEPARTMENT OF TRANSPORTATION 
KENTUCKY GEODETIC SURVEY 
KENTUCKY STATE HIGHWAY DEPARTMENT (NOW KYDT) 
LOUISIANA DEPARTHENT OF HIGHWAYS (NOW I.ADTD) 
LOUISIANA DEPARTMENT OF PUBLIC 'WORKS 
LOUISIANA DEPT OF TRANSP AND DEVELOPMENT 
LOUISIANA GEODETIC SURVEY 
LOUISIANA STATE CONSERVATION COMMISSION 
MASSACHUSETTS DEPARTMENT OF l.AND AND HARBORS 
MASSACHUSETTS DEPARTMENT OF PUBLIC WORKS 
MASSACHUSETTS lAND COURT 
MASSACHUSETTS GEODETIC SURVEY 
MARYI.AND BUREAU OF CONTROL SURVEYS AND MAPS 
MARYLAND DEPARTMENT OF NATURAL RESOURCES 
MARYLAND DEPARTMENT OF TRANSPORTATION 
MARYLAND GEODETIC SURVEY 
MARYLAND SHELL FISHERIES COMMISSION 
MARYLAND DOT STATE HIGHWAY ADMINISTRATION 
MARYLAND STATE ROADS COMMISSION (NOW MDDT) 
MAINE DEPARTMENT OF TRANSPORTATION 
HAINE GEODETIC SURVEY 
MAINE HIGHWAY DEPARTMENT (NOW MEDT) 
MAINE PUBLIC UTILITIES COMMISSION 
MICHIGAN DEPT OF STATE HIGHWAYS AND TRANSP 
MICHIGAN DEPARTMENT OF NATURAL RESOURCES 
MICHIGAN DEPARTMENT OF TRANSPORTATION ' 
MICHIGAN GEODETIC SURVEY 
MINNESOTA DEPARTMENT OF NATURAL RESOURCES 
MINNESOTA DEPARTMENT OF TRANSPORTATION 
MINNESOTA GEODETIC SURVEY 
MINNESOTA HIGHWAY DEPARTMENT (NOW KNOT) 
MISSOURI DEPARTMENT OF NATURAL RESOURCES 
MISSOURI GEODETIC SURVEY 
MISSOURI STATE HIGHWAY COMMISSION 
MISSOURI STATE LAND SURVEY AUTHORITY 
MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL QUALITY 
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STATE, PROVINCE, COHKONWF.ALnl, AND TERRITORIAL AGENCIES - CONTINUED 

SYMBOL :rou. NAME 

****** 
MSGS 
MSHD 
MTBOR 
MTDH 
MTDOT 
MTGS 
MTSHC 
NCDF 
NCDNR 
NCDOT 
NCGS 
NCHC 
NCHPWC 
NCSHC 
NDGS 
NDHD 
NDWC 
NEDR 
NEGS 
NH DOT 
NHDPWH 
NHGS 
NHHD 
NJBCN 
NJDCED 
NJDEP 
NJDT 
NJGS 
NJHA 
NJSFC 
NMGS 
NMHC 
NMHD 
NVDH 
NVDT 
NVGS 
NYBE+A 
NYDPW 
NYDT 
NYGS 
NYHD 
NYLISP 
NYNPA 
NYSE+S 
NYSS 
OHDNR 
OHDT 
OHGS 
OHHD 
OKCC 

MISSISSIPPI GEODETIC SURVEY 
MISSISSIPPI STATE HIGHWAY DEPARTMENT 
MONTANA BUREAU OF PUBLIC ROADS 
MONTANA DEPARTMENT OF HIGHWAYS 
MONTANA DEPARTMENT OF TRANSPORTATION 
MONTANA GEODETIC SURVEY 
MONTANA STATE HIGHWAY COMMISSION 
NORTH CAROLINA DIVISION OF FORESTRY 
NORTH CAROLINA DEPT OF NATURAL RESOURCES 
NORTH CAROLINA DEPT OF TRANS DIV OF HWYS 
NORTH CAROLINA GEODETIC SURVEY 
NORTH CAROLINA HIGHWAY COMMISSION (NOW NCDOT) 
NORTH CAROLINA HIGHWAY AND PUBLIC WORKS COMM 
NORTH CAROLINA STATE HIGHWAY COMMISSION 
NORTH DAKOTA GEODETIC SURVEY 
NORTH DAKOTA HIGHWAY DEPARTMENT 
NORTH DAKOTA WATER COMMISSION 
NEBRASKA DEPARTMENT OF ROADS 
NEBRASKA GEODETIC SURVEY 
NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION 
NEW HAMPSHIRE DEPT OF PUBLIC WORKS + HWYS 
NEW HAMPSHIRE GEODETIC SURVEY 
NEW HAMPSHIRE HIGHWAY DEPARTMENT 
NEW JERSEY BOARD OF COMMERCE AND NAVIGATION 
NEW JERSEY DEPARTMENT OF CONSERVATION AND ECON DEV 
NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION 
NEW JERSEY DEPARTMENT OF TRANSPORTATION 
NEW JERSEY GEODETIC SURVEY 
NEW JERSEY HIGHWAY AUTHORITY 
NEW JERSEY SHEU. FISHERIES COMMISSION 
NEW MEXICO GEODETIC SURVEY 
NEW MEXICO STATE HIGHWAY COMMISSION 
NEW MEXICO STATE HIGHWAY DEPARTMENT 
NEVADA DEPARTMENT OF HIGHWAYS 
NEVADA DEPARTMENT OF TRANSPORTATION 
NEVADA GEODETIC SURVEY 
NEW YORK BOARD OF ESTIMATE AND APPORTIONMENT 
NEW YORK STATE DEPARTMENT OF PUBLIC WORKS 
NEW YORK STATE DEPARTMENT OF TRANSPORTATION 
NEW YORK GEODETIC SURVEY 
NEW YORK DEPARTMENT OF HIGHWAYS (NOW NYDT) 
NEW YORK LONG ISLAND STATE PARK AUTHORITY 
NEW YORK NIAGARA POWER AUTHORITY 
NEW YORK STATE ENGINEER AND SURVEYOR 
NEW YORK STATE SURVEY 
OHIO DEPARTMENT OF NATURAL RESOURCES 
OHIO DEPARTMENT OF TRAHSPORTATION 
OHIO GEODETIC SURVEY 
OHIO HIGHWAY DEPARTMENT (NOW OHDT) 
OKLAHOMA CONSERVATION COMMISSION 
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STATE. PROVINCE. COMKONWEALm, AND TERRITORIAL AGENCIES - CONTINUED 

SYMBOL F1JLL NAME 

OKDH 
OKDOT 
OKGS 
ORDT 
ORGS 
ORHD 
ORS LB 
OR TAX 
PADFW 
PADH 
PADT 
PAGS 
PRPWD 
RIB PR 
RIOT 
RIGS 
sccc 
SC DH PT 
SC DOT 
SCGS 
SCHD 
SCWRC 
SDDT 
SDGS 
SDHD 
TNDG 
TNDPW 
TNDT 
TNGS 
TNHD 
TXGS 
TXHD 
TXRD 
UTDH 
VACF 
VADH 
VADHT 
VAGS 
VAMR 
VTAT 
VTDH 
VTFS 
VTGS 
VTiiP 
VTSM 
WADNR 
WAD PL 
WAD PW 
WADT 
WAGS 

OKLAHOMA DEPARTMENT OF HIGHWAYS 
OKLAHOMA DEPARTMENT OF TRANSPORTATION 
OKLAHOMA GEODETIC SURVEY 
OREGON DEPARTMENT OF TRANSPORTATION 
OREGON GEODETIC SURVEY 
OREGON STATE HIGHWAY DEPARTMENT (NOW ORDT) 
OREGON STATE LAND BOARD 
OREGON STATE TAX COMMISSION 
PENNSYLVANIA DEPT OF FORESTS AND WATERS 
PENNSYLVANIA DEPT OF HIGHWAYS (NOW PADT) 
PENNSYLVANIA DEPARTMENT OF TRANSPORTATION 
PENNSYLVANIA GEODETIC SURVEY 
PUERTO RICO PUBLIC WORKS DEPARTMENT 
RHODE ISLAND BUREAU OF PUBLIC ROADS 
RHODE ISLAND DEPARTMENT OF TRANSPORTATION 
RHODE ISLAND GEODETIC SURVEY 
SOUTH CAROLINA COASTAL COUNCIL 
SOUTH CAROLINA DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION 
SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION 
SOUTH CAROLINA GEODETIC SURVEY 
SOUTH CAROLINA STATE HIGHWAY DEPARTMENT 
SOUTH CAROLINA WATER RESOURCE COMMISSION 
SOUTH DAKOTA DEPARTMENT OF TRANSPORTATION 
SOUTH DAKOTA GEODETIC SURVEY 
SOUTH DAKOTA HIGHWAY DEPARTMENT (NOW SDDT) 
TENNESSEE DIVISION OF GEOLOGY 
TENNESSEE DEPARTMENT OF PUBLIC WORKS 
TENNESSEE DEPARTMENT OF TRANSPORTATION 
TENNESSEE GEODETIC SURVEY 
TENNESSEE HIGHWAY DEPARTMENT (NOW TNDT) 
TEXAS GEODETIC SURVEY 
TEXAS HIGHWAY DEPARTMENT 
TEXAS RECU\MATION DEPARTMENT 
UTAH STATE DEPARTMENT OF HIGHWAYS 
VIRGINIA COMMISSION OF FISHERIES 
VIRGINIA DEPARTMENT OF HIGHWAYS 
VIRGINIA DEPT OF HIGHWAYS AND TRANSPORTATION 
VIRGINIA GEODETIC SURVEY 
VIRGINIA MARINE RESOURCES 
VERMONT AGENCY OF TRANSPORTATION 
VERMONT DEPARTMENT OF HIGHWAYS (NOW VTAT) 
VERMONT FOREST SERVICE 
VERMONT GEODETIC SURVEY 
VERMONT HISTORIC PRESERVATION 
STATE OF VERMONT SURVEY MARK 
WASHINGTON DEPARTMENT OF NATURAL RESOURCES 
WASHINGTON STATE DEPARTMENT OF PUBLIC L\NDS 
WASHINGTON DEPARTMENT OF PUBLIC WORKS 
WASHINGTON DEPARTMENT OF TRANSPORTATION 
WASHINGTON GEODETIC SURVEY 



SYMBOL 

****** WAHC 
WATBA 
YIDNR 
WIDT 
WIGS 
WIHD 
WIPSC 
WIRRC 
WVGS 
WVHD 
WYDT 
\lYGS 
\MID 

STATE, PROVINCE, COMMONWEALTH, AND TERRITORIAL AGENCIES - CONTINUED 

FULL NAME 
*************************************************************** 
WASHINGTON STATE HIGHWAY COMMISSION 
WASHINGTON STATE TOLL BRIDGE AUTHORITY 
WISCONSIN DEPARTMENT OF NATURAL RESOURCES 
YISCONSIN DEPARTMENT OF TRANSPORTATION 
WISCONSIN GEODETIC SURVEY 
WISCONSIN HIGHWAY DEPARTMENT (NOW WIDT) 
WISCONSIN PUBLIC SERVICE COMMISSION 
WISCONSIN RAil.llOAD COMMISSION 
WEST VIRGINIA GEODETIC SURVEY 
WEST VIRGINIA HIGHWAY DEPARTMENT 
\lYOMING DEPARTMENT OF TRANSPORTATION 
\lYOKING GEODETIC SURVEY 
\lYOKING HIGHWAY DEPARTMENT (NOW \l'lDT) 

COUNTY AGENCIES 

SYMBOL FULL NAME 
****** 
AK-020 
AK-050 
AK-160 
AK-185 
AK-188 
AK-290 
AL-107 
AL-119 
AZ-013 
AZ-015 
AZ -019 
CA-001 
CA-007 
CA-013 
CA-019 
CA-023 
CA-025 
CA-027 
CA-029 
CA-031 
CA-033 
CA-037 
CA-041 
CA-043 
CA-045 
CA-051 
CA-053 
CA-055 
CA-059 
CA-061 
CA-063 

*************************************************************** 
BOROUGH OF ANCHORAGE Al.ASKA 
BETHEL CENSUS AREA 
LAKE AND PENINSUl.A BOROUGH 
NORTH SLOPE BOROUGH 
NORTHWEST ARCTIC BOROUGH 
YUKON-KOYUKUK CENSUS AREA 
PICKENS COUNTY ALABAMA 
SUMTER COUNTY ALABAMA 
MARICOPA COUNTY ARIZONA 
MOHAVE COUNTY ARIZONA 
PIMA COUNTY ARIZONA 
Al.AMEDA COUNTY CALIFORNIA 
BUTTE COUNTY CALIFORNIA 
CONTRA COSTA COUNTY CALIFORNIA 
FRESNO COUNTY CALIFORNIA 
HUMBOLDT COUNTY CALIFORNIA 
IMPERIAL COUNTY CALIFORNIA 
INYO COUNTY CALIFORNIA 
KERN COUNTY CALIFORNIA 
KINGS COUNTY CALIFORNIA 
LAKE COUNTY CALIFORNIA 
LOS ANGELES COUNTY CALIFORNIA 
KARIN COUNTY CALIFORNIA 
MARIPOSA COUNTY CALIFORNIA 
MENDOCINO COUNTY CALIFORNIA 
KONO COUNTY CALIFORNIA 
MONTEREY COUNTY CALIFORNIA 
NAPA COUNTY CALIFORNIA 
ORANGE COUNTY CALIFORNIA 
Pl.ACER COUNTY CALIFORNIA 
PLUMAS COUNTY CALIFORNIA 
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COUNTY AGENCIES - CONTINUED 

SYMBOL F1JLL NAME 
****** *************************************************************** 
CA-065 RIVERSIDE COUNTY CALIFORNIA 
CA-067 SACRAMENTO COUNTY CALIFORNIA 
CA-069 SAN BENITO COUNTY CALIFORNIA 
CA-071 SAN BERNARDINO COUNTY CALIFORNIA 
CA-073 SAN DIEGO COUNTY CALIFORNIA 
CA-075 SAN FRANCISCO COUNTY CALIFORNIA 
CA-077 SAN JOAQUIN COUNTY CALIFORNIA 
CA-079 SAN UJIS OBISPO COUNTY CALIFORNIA 
CA-081 SAN MATEO COUNTY CALIFORNIA 
CA-083 SANTA BARBARA COUNTY CALIFORNIA 
CA-085 SANTA CLARA COUNTY CALIFORNIA 
CA-087 SANTA CRUZ COUNTY CALIFORNIA 
CA-089 SHASTA COUNTY CALIFORNIA 
CA-091 SIERRA COUNTY CALIFORNIA 
CA-093 SISKIYOU COUNTY CALIFORNIA 
CA-097 SONOMA COUNTY CALIFORNIA 
CA-099 STANISLAUS COUNTY CALIFORNIA 
CA- 103 TEHAMA COUNTY CALIFORNIA 
CA-105 TRINITY COUNTY CALIFORNIA 
CA-107 TULARE COUNTY CALIFORNIA 
CA-109 TUOLUMNE COUNTY CALIFORNIA 
CA-111 VENTURA COUNTY CALIFORNIA 
CA-113 YOLO COUNTY CALIFORNIA 
C0-001 ADAMS COUNTY COLORADO 
C0-005 ARAPAHOE COUNTY COLORADO 
C0-013 BOULDER COUNTY COLORADO 
C0-017 CHEYENNE COUNTY COLORADO 
C0-059 JEFFERSON COUNTY COLORADO 
C0-061 KIOWA COUNTY COLORADO 
C0-069 LARIMER COUNTY COLORADO 
C0-077 MESA COUNTY COLORADO 
C0-123 WELD COUNTY COLORADO 
FL-001 ALACHUA COUNTY FLORIDA 
FL-011 BROWARD ·COUNTY FLORIDA 
FL-015 CHARLOTTE COUNTY FLORIDA 
FL-017 CITRUS COUNTY FLORIDA 
FL-025 DADE COUNTY FLORIDA 
FL-053 HERNANDO COUNTY FLORIDA 
FL-057 HILLSBOROUGH COUNTY FLORIDA 
FL-071 LEE COUNTY FLORIDA 
FL-081 MANATEE COUNTY FLORIDA 
FL-083 MARION COUNTY FLORIDA 
FL-085 MARTIN COUNTY FLORIDA 
FL-091 OKALOOSA COUNTY FLORIDA 
FL-095 ORANGE COUNTY FLORIDA 
FL-099 PAIJi BEACH COUNTY FLORIDA 
FL-101 PASCO COUNTY FLORIDA 
FL-103 PINELLAS COUNTY FLORIDA 
FL-115 SARASOTA COUNTY FLORIDA 
FL-131 WALTON COUNTY FLORIDA 
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COUNTY AGENCIES - CONTINUED 

SYMBOL FULL NAME 
****** *************************************************************** 
GA-067 COBB COUNTY GEORGIA 
GA-089 DE KALB COUNTY GEORGIA 
GA-095 DOUGHERTY COUNTY GEORGIA 
GA-121 FULTON COUNTY GEORGIA 
GA-135 GTJINNETT COUNTY GEORGIA 
IA-033 CERRO GORDO COUNTY IOWA 
IA-035 CHEROKEE COUNTY IOWA 
IA-037 CHICKASAW COUNTY IOWA 
IA-057 DES MOINES COUNTY IOWA 
IA-059 DICKINSON COUNTY IOWA 
IA-063 EMMET COUNTY IOWA 
IA-065 FAYETTE COUNTY IOWA 
IA-077 GUTHRIE COUNTY IOWA 
IA-083 HARDIN COUNTY IOWA 
IA-105 JONES COUNTY IOWA 
IA-113 LINN COUNTY IOWA 
IA-125 MARION COUNTY IOWA 
IA-147 PALO ALTO COUNTY IOWA 
IA-159 RINGGOLD COUNTY IOWA 
IA-165 SHELBY COUNTY IOWA 
IA-167 SIOUX COUNTY IOWA 
IA-169 STORY COUNTY IOWA 
IA-199 LYON COUNTY IOWA 
ID-011 ADA COUNTY IDAHO 
ID-079 SHOSHONE COUNTY IDAHO 
IL-031 COOK COUNTY ILLINOIS 
IL-043 DU PAGE COUNTY ILLINOIS 
IL-051 FAYETTE COUNTY ILLINOIS 
IL-103 LEE COUNTY ILLINOIS 
IL-125 MADISON COUNTY ILLINOIS 
IL-163 ST CLAIR COUNTY ILLINOIS 
IL-195 WHITESIDE COUNTY ILLINOIS 
IN-003 ALLEN COUNTY INDIANA 
IN-039 EIJQIART ·COUNTY INDIANA 
IN-085 KOSCIUSKO COUNTY INDIANA 
IN-127 PORTER COUNTY INDIANA 
IN-131 PUIASKI COUNTY INDIANA 
IN-141 ST JOSEPH COUNTY INDIANA 
KS-007 BARBER COUNTY KANSAS 
KS-009 BARTON COUNTY KANSAS 
KS-167 RUSSELL COUNTY KANSAS 
KS-189 STEVENS COUNTY KANSAS 
KS-203 WICHITA COUNTY KANSAS 
KS-207 WOODSON COUNTY KANSAS 
KS-209 WYANDOTTE COUNTY KANSAS 
l.A-019 CALASIEU PARISH LOUISIANA 
l.A-033 EAST BATON ROUGE PARISH LOUISIANA 
l.A-051 JEFFERSON PARISH LOUISIANA 
l.A-087 ST BERNARD PARISH LOUISIANA 
l.A-101 ST MARY PARISH LOUISIANA 
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COUNTY AGENCIES - CONTINUED 

SYMBOL ruLI... NAME 
****** 
KD-003 
KD-017 
MD-019 
KD-021 
MD-025 
MD-027 
KD-043 
ME-007 
Ml-005 
MI-011 
MI-033 
MI-053 
MI-061 
MI-063 
MI-075 
MI-081 
MI-125 
MI-163 
MN-019 
MN-037 
MN-049 
MN-061 
MN-075 
MN-103 
MN-109 
MN-137 
MN-153 
MN-161 
MN-163 
MN-165 
MS-059 
MS-135 
MS-145 
NC-045 
NC-095 
NC-129 
NC-183 
ND-057 
NE-141 
NE-167 
NJ-017 
NJ-035 
NM-049 
NV-027 
NV-031 
NY-005 
NY-023 
NY-025 
NY-029 

*************************************************************** 
ANNE ARUNDEL COUNTY MARYLAND 
CHARLES COUNTY MARYLAND 
DORCHESTER COUNTY MARYLAND 
FREDERICK COUNTY MARYLAND 
HARFORD COUNTY MARYLAND 
HOWARD COUNTY MARYLAND 
WASHINGTON COUNTY MARYLAND 
FRANKLIN COUNTY MAINE 
ALLEGAN COUNTY MICHIGAN 
ARENAC COUNTY MICHIGAN 
CHIPPEWA COUNTY MICHIGAN 
GOGEBIC COUNTY MICHIGAN 
HOUGHTON COUNTY MICHIGAN 
HURON COUNTY MICHIGAN 
JACKSON COUNTY MICHIGAN 
KENT COUNTY MICHIGAN 
OAKLAND COUNTY MICHIGAN 
WAYNE COUNTY MICHIGAN 
CARVER COUNTY MINNESOTA 
DAKOTA COUNTY MINNESOTA 
GOODHUE COUNTY MINNESOTA 
ITASCA COUNTY MINNESOTA 
LAKE COUNTY MINNESOTA 
NICOLLET COUNTY MINNESOTA 
OLMSTED COUNTY MINNESOTA 
ST LOUIS COUNTY MINNESOTA 
TODD COUNTY MINNESOTA 
WASECA COUNTY MINNESOTA 
WASHINGTON COUNTY MINNESOTA 
WATONWAN COUNTY MINNESOTA 
JACKSON COUNTY MISSISSIPPI 
TALLAHATCHIE COUNTY MISSISSIPPI 
UNION COUNTY MISSISSIPPI 
CLEVELAND COUNTY NORTH CAROLINA 
HYDE COUNTY NORTH CAROLINA 
NEW HANOVER COUNTY NORTH CAROLINA 
WAKE COUNTY NORTH CAROLINA 
MERCER COUNTY NORTH DAKOTA 
PIATTE COUNTY NEBRASKA 
STANTON COUNTY NEBRASKA 
HUDSON COUNTY NEW JERSEY 
SOMERSET COUNTY NEW JERSEY 
SANTA FE COUNTY NEW MEXICO 
PERSHING COUNTY NEVADA 
WASHOE COUNTY NEVADA 
BOROUGH OF BRONX NEW YORK 
CORTLAND COUNTY NEW YORK 
DELAWARE COUNTY NEW YORK 
ERIE COUNTY NEW YORK 
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COUNTY AGENCIES - CONTINUED 

SYMBOL FULL NAME 
****** *************************************************************** 
NY-035 FULTON COUNTY NEW YORK 
NY-055 MONROE COUNTY NEW YORK 
NY-057 MONTGOMERY COUNTY NEW YORK 
NY-059 NASSAU COUNTY NEW YORK 
NY-065 ONEIDA COUNTY NEW YORK 
NY-069 ONTARIO COUNTY NEW YORK 
NY-085 BOROUGH OF RICHMOND NEW YORK 
NY-091 SARATOGA COUNTY NEW YORK 
NY-103 SUFFOLK COUNTY NEW YORK 
NY-111 ULSTER COUNTY NEW YORK 
NY-119 WESTCHESTER COUNTY NEW YORK 
OH-013 BELMONT COUNTY OHIO 
OH-017 BUTLER COUNTY OHIO 
OH-023 CLARK COUNTY OHIO 
OH-031 COSHOCTON COUNTY OHIO 
OH-035 CUYAHOGA COUNTY OHIO 
OH-041 DEl.AWARE COUNTY OHIO 
OH-047 FAYETTE COUNTY OHIO 
OH-049 FRANKLIN COUNTY OHIO 
OH-051 FULTON COUNTY OHIO 
OH-055 GEAUGA COUNTY OHIO 
OH-057 GREENE COUNTY OHIO 
OH-095 LUCAS COUNTY OHIO 
OH-099 MAHONING COUNTY OHIO 
OH-109 MIAMI COUNTY OHIO 
OH-113 MONTGOMERY COUNTY OHIO 
OH-119 MUSKINGUM COUNTY OHIO 
OH-133 PORTAGE COUNTY OHIO 
OH-151 STARK COUNTY OHIO 
OH-153 SUMMIT COUNTY OHIO 
OK-003 ALFALFA COUNTY OKLAHOMA 
OK-133 SEMINOLE COUNTY OKLAHOMA 
OR-011 COOS COUNTY OREGON 
OR-015 CURRY COUNTY OREGON 
OR-017 DESCHUTES COUNTY OREGON 
OR-019 DOUGI.AS COUNTY OREGON 
OR-029 JACKSON COUNTY OREGON 
OR-033 JOSEPHINE COUNTY OREGON 
OR-035 KLAMATH COUNTY OREGON 
OR-039 LANE COUNTY OREGON 
OR-043 LINN COUNTY OREGON 
OR-047 MARION COUNTY OREGON 
OR-049 MORROW COUNTY OREGON 
OR-051 MULTNOMAH COUNTY OREGON 
OR-053 POLK COUNTY OREGON 
OR-067 WASHINGTON COUNTY OREGON 
OR-071 YAMHILL COUNTY OREGON 
PA-003 AllEGHENY COUNTY PENNSYLVANIA 
PA-029 CHESTER COUNTY PENNSYLVANIA 
PA-085 MERCER COUNTY PENNSYLVANIA 
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COUNTY AGENCIES - CONTINUED 

SYMBOL FULL NAME 
****** *************************************************************** 
PA-091 MONTGOMERY COUNTY PENNSYLVANIA 
PA-133 YORK COUNTY PENNSYLVANIA 
SC-003 AIKEN COUNTY SOUTH CAROLINA 
SC-013 BEAUFORT COUNTY SOUTH CAROLINA 
SC-083 SPARTANBURG COUNTY SOUTH CAROLINA 
TN-003 BEDFORD COUNTY TENNESSEE 
TN-069 HARDEMAN COUNTY TENNESSEE 
TX-039 BRAZORIA COUNTY TEXAS 
TX-049 BROWN COUNTY TEXAS 
TX-057 CALHOUN COUNTY TEXAS 
TX-141 EL PASO COUNTY TEXAS 
TX-165 GAINES COUNTY TEXAS 
TX-177 GONZALES COUNTY TEXAS 
TX-195 HANSFORD COUNTY TEXAS 
TX-281 LAMPASAS COUNTY TEXAS 
TX-321 MATAGORDA COUNTY TEXAS 
TX-355 NUECES COUNTY TEXAS 
UT-035 SALT LAKE COUNTY UTAH 
UT-049 UTAH COUNTY UTAH 
VA-009 AMHERST COUNTY VIRGINIA 
VA-019 BEDFORD COUNTY VIRGINIA 
VA-031 CAMPBEIJ... COUNTY VIRGINIA 
VA-059 FAIRFAX COUNTY VIRGINIA 
VA-061 FAUQUIER COUNTY VIRGINIA 
VA-085 HANOVER COUNTY VIRGINIA 
VA-087 HENRICO COUNTY VIRGINIA 
VA-095 JAMES CITY COUNTY VIRGINIA 
VA-153 PRINCE WIIJ...IAM COUNTY VIRGINIA 
VA-199 YORK COUNTY VIRGINIA 
WA-001 ADAMS COUNTY WASHINGTON 
WA-005 BENTON COUNTY WASHINGTON 
WA-009 CLALLAM COUNTY WASHINGTON 
WA-011 CLARK COUNTY WASHINGTON 
WA-015 COWLITZ ·COUNTY WASHINGTON 
WA-017 DOUGLAS COUNTY WASHINGTON 
WA-021 FRANKLIN COUNTY WASHINGTON 
WA-025 GRANT COUNTY WASHINGTON 
WA-029 ISLAND COUNTY WASHINGTON 
WA-033 KING COUNTY WASHINGTON 
WA-039 KLICKITAT COUNTY WASHINGTON 
WA-041 LEWIS COUNTY WASHINGTON 
WA-047 OKANOGAN COUNTY WASHINGTON 
WA-049 PACIFIC COUNTY WASHINGTON 
WA-053 PIERCE COUNTY WASHINGTON 
WA-057 SKAGIT COUNTY WASHINGTON 
WA-061 SNOHOMISH COUNTY WASHINGTON 
WA-065 STEVENS COUNTY WASHINGTON 
WA-077 YAKIMA COUNTY WASHINGTON 
WI-025 DANE COUNTY WISCONSIN 
WI-027 DODGE COUNTY WISCONSIN 
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COUNTY AGENCIES - CONTINUED 

SYMBOL FULL NAME 
****** *************************************************************** 
Wl-031 DOUGLAS COUNTY WISCONSIN 
Wl-035 DUNN COUNTY WISCONSIN 
Wl-039 FOND DU LAC COUNTY WISCONSIN 
Wl-101 RACINE COUNTY WISCONSIN 
WV-069 OHIO COUNTY VEST VIRGINIA 
WV-085 RITCHIE COUNTY WEST VIRGINIA 

MUNICIPAL AGENCIES (CITIES) 

SYMBOL FULL NAME 
****** *************************************************************** 
AK0130 CITY OF ANCHORAGE ALASKA 
AK1250 CITY OF KETCHIKAN ALASKA 
AL0930 CITY OF DOTHAN AlABAMA 
AL1510 CITY OF HUNTSVILLE AlABAMA 
AL2130 CITY OF MONTGOMERY AlABAMA 
AR3390 CITY OF ROGERS ARKANSAS 
AR3880 CITY OF TUPELO ARKANSAS 
AR4063 CITY OF llELDON ARKANSAS 
AZ0370 CITY OF PHOENIX ARIZONA 
AZ0420 CITY OF SCOTTSDALE ARIZONA 
AZ0490 CITY OF TEMPE ARIZONA 
CA0010 CITY OF ALAMEDA CALIFORNIA 
CA0340 CITY OF BERKELEY CALIFORNIA 
CA0470 CITY OF BUENA PARK CALIFORNIA 
CA0480 CITY OF BURBANK CALIFORNIA 
CA0537 CITY OF CAMPBELL CALIFORNIA 
CA0710 CITY OF CHULA VISTA CALIFORNIA 
CA0790 CITY OF COLTON CALIFORNIA 
CA1182 CITY OF ENCINITAS CALIFORNIA 
CA1220 CITY OF EUREKA CALIFORNIA 
CA1364 CITY OF FREMONT CALIFORNIA 
CA1370 CITY OF -FRESNO CALIFORNIA 
CA1430 CITY OF GLENDALE CALIFORNIA 
CA1450 CITY OF GONZALES CALIFORNIA 
CA1520 CITY OF GUSTINE CALIFORNIA 
CA1540 CITY OF HANFORD CALIFORNIA 
CA1560 CITY OF HAYWARD CALIFORNIA 
CA1580 CITY OF HEMET CALIFORNIA 
CA1660 CITY OF HUNTINGTON BEACH CALIFORNIA 
CA1970 CITY OF LONG BEACH CALIFORNIA 
CA1980 CITY OF LOS ANGELES CALIFORNIA 
CA2090 CITY OF MARTINEZ CALIFORNIA 
CA2280 CITY OF MORGAN HILL CALIFORNIA 
CA2290 CITY OF MORROW BAY CALIFORNIA 
CA2330 CITY OF NAPA CALIFORNIA 
CA2390 CITY OF NEWMAN CALIFORNIA 
CA2460 CITY OF NOVATO CALIFORNIA 
CA2480 CITY OF OAKLAND CALIFORNIA 
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KUNICIPAL AGENCIES (CITIES) - CONTINUED 

SYMBOL roLL. NAME 
****** 
CA2550 
CA2650 
CA2700 
CA2780 
CA2840 
CA2880 
CA2940 
CA2970 
CA2980 
CA3070 
CA3210 
CA3260 
CA3280 
CA3290 
CA3340 
CA3370 
CA3380 
CA3390 
CA3410 
CA3420 
CA3440 
CA3460 
CA3480 
CA3490 
CA3590 
CA3660 
CA3800 
CA3920 
CA4020 
CA4027 
CA4070 
CA4100 
C00600 
C02150 
CTOOBO 
CT0237 
CT0280 
CT0360 
CT0370 
CT0380 
CT0430 
CT0810 
DCOOl 
FL0290 
FL0570 
FL0780 
FL1420 
FL1510 
FL1590 
FL1690 

*************************************************************** 
CITY OF ONTARIO CALIFORNIA 
CITY OF PALM SPRINGS CALIFORNIA 
CITY OF PASADENA CALIFORNIA 
CITY OF PISMO BEACH CALIFORNIA 
CITY OF PLEASANTON CALIFORNIA 
CITY OF PORTERVILLE CALIFORNIA 
CITY OF RED BLUFF CALIFORNIA 
CITY OF REDONDO BEACH CALIFORNIA 
CITY OF REDWOOD CITY CALIFORNIA 
CITY OF . RIVERSIDE CALIFORNIA 
CITY OF SAN BERNARDINO CALIFORNIA 
CITY OF .SAN DIEGO CALIFORNIA 
CITY OF SAN FERNANDO CALIFORNIA 
CITY OF SAN FRANCISCO CALIFORNIA 
CITY OF SAN JOSE CALIFORNIA 
CITY OF SAN LUIS OBISPO CALIFORNIA 
CITY OF SAN MARINO CALIFORNIA 
CITY OF SAN MATEO CALIFORNIA 
CITY OF SAN RAFAEL CALIFORNIA 
CITY OF SANTA ANA CALIFORNIA 
CITY OF SANTA CLARA CALIFORNIA 
CITY OF SANTA MARIA CALIFORNIA 
CITY OF SANTA PAU!.J\ CALIFORNIA 
CITY OF SANTA ROSA CALIFORNIA 
CITY OF SEI.liA CALIFORNIA 
CITY OF SONOMA CALIFORNIA 
CITY OF SUSANVILLE CALIFORNIA 
CITY OF TULARE CALIFORNIA 
CITY OF VALLEJO CALIFORNIA 
CITY OF VENTURA CALIFORNIA 
CITY OF WALNUT CREEK CALIFORNIA 
CITY OF WATSONVILLE CALIFORNIA 
CITY AND COUNTY OF DENVER 
CITY OF ·ROCKY FORD COl.DRADO 
CITY OF BRIDGEPORT CONNECTICUT 
CITY OF FARMINGTON CONNECTICUT 
CITY OF HARTFORD CONNECTICUT 
CITY OF MADISON CONNECTICUT 
CITY OF MERIDEN CONNECTICUT 
CITY OF MIDDLETOWN CONNECTICUT 
CITY OF NEW HAVEN CONNECTICUT 
CITY OF WATERBURY CONNECTICUT 
CITY OF WASHINGTON DC 
CITY OF BOCA RATON FLORIDA 
CITY OF CLEARWATER FLORIDA 
CITY OF DAYTONA BEACH FLORIDA 
CITY OF HOLLYWOOD FI..ORIDA 
CITY OF JACKSONVILLE FLORIDA 
CITY OF KISSIMMEE FLORIDA 
CITY OF LAKEI.AND FLORIDA 



.MUNICIPAL AGENCIES (CITIES) - CONTINUED 

SYMBOL FUll NAME 
****** *************************************************************** 
FL2010 CITY OF MIAMI FLORIDA 
FL2360 CITY OF ORLANDO FLORIDA 
FL2730 CITY OF ST PETERSBURG FLORIDA 
FL2940 CITY OF TALLAHASSEE FLORIDA 
GA0280 CITY OF ATIANTA GEORGIA 
GA0760 CITY OF BRUNSWICK GEORGIA 
GA1780 CITY OF DUBLIN GEORGIA 
GA3440 CITY OF MARIETTA GEORGIA 
GA4910 CITY OF SAVANNAH GEORGIA 
HI2400 CITY OF HONOLULU HAWAII 
IA2520 CITY OF DYSART IOWA 
IA2530 CITY OF EAGLE GROVE IOWA 
IA5240 CITY OF MAQUOKETA IOWA 
IA7490 CITY OF SAC CITY IOWA 
IA8880 CITY OF WEBSTER CITY IOWA 
ID0790 CITY OF IDAHO FALLS IDAHO 
ID1830 CITY OF TWIN FALLS IDAHO 
IL0512 CITY OF BARRINGTON HI~ ILLINOIS 
IL0840 CITY OF BLOOMINGTON ILLINOIS 
ILlSSO CITY OF CHAMPAIGN ILLINOIS 
IL1670 CITY OF CHICAGO ILLINOIS 
IL2380 CITY OF DIXON ILLINOIS 
IL3200 CITY OF FREEBURG ILLINOIS 
IL3910 CITY OF HIGHU\ND PARK ILLINOIS 
IIA710 CITY OF LAWRENCEVILLE ILLINOIS 
IIA910 CITY OF LOCKPORT ILLINOIS 
IL5360 CITY OF MASON CITY ILLINOIS 
IL6850 CITY OF PEORIA ILLINOIS 
IL7460 CITY OF ROCKFORD ILLINOIS 
IL7640 CITY OF ST CHARLES ILLINOIS 
IL9210 CITY OF WESTERN SPRINGS ILLINOIS 
IL9450 CITY OF WINNEBAGO ILLINOIS 
IN1830 CITY OF GOSHEN INDIANA 
IN3480 CITY OF-NEY HAVEN INDIANA 
KS5400 CITY OF TOPEKA KANSAS 
KY2090 CITY OF LOUISVILLE KENTUCKY 
L\0040 CITY OF ALEXANDRIA LOUISIANA 
LAllSO CITY OF JONESBORO LOUISIANA 
LA1690 CITY OF NEY ORLEANS LOUISIANA 
LA2410 CITY OF WEST MONROE LOUISIANA 
MA0035 CITY OF ANDOVER MASSACHUSETTS 
MA0120 CITY OF BOSTON MASSACHUSETTS 
MA0170 CITY OF CAMBRIDGE MASSACHUSETTS 
MA0660 CITY OF MALDEN MASSACHUSETTS 
MA1520 CITY OF WORCESTER MASSACHUSETTS 
MDOOSO CITY OF BALTIMORE MARYL\ND 
MD0580 CITY OF FREDERICK MARYL\ND 
KD0730 CITY OF HAGERSTOWN MARYLAND 
MD1380 CITY OF SALISBURY 
ME0250 CITY OF BANGOR MAINE 
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KUHICIPAL AGENCIES (CITIES) - CONTINUED 

SYMBOL F1JLL NAME 

****** ···································•*************************** ME6400 CITY OF PORTLAND HAINE 
MI0310 CITY OF BATILE CREEK MICHIGAN 
MI0490 CITY OF BIRMINGHAM MICHIGAN 
MI0700 CITY OF CADILIAC MICHIGAN 
Ml0890 CITY OF CHARLOTIE MICHIGAN 
Mlll50 CITY OF CROSWELL MICHIGAN 
MI1260 CITY OF DETROIT MICHIGAN 
Ml1730 CITY OF FLINT MICHIGAN 
Mll800 CITY OF FRANKFORT MICHIGAN 

·Ml2010 CITY OF GRAND RAPIDS MICHIGAN 
Ml2520 CITY OF KALAMAZOO MICHIGAN 
Ml2990 CITY OF MANTON MICHIGAN 
Ml3320 CITY OF MONROE MICHIGAN 
MI3740 CITY OF OTSEGO MICHIGAN 
Ml4020 CITY OF PONTIAC MICHIGAN 
Ml4760 CITY OF STURGIS MICHIGAN 
Ml5310 CITY OF WYANDOTIE MICHIGAN 
MNllSO CITY OF CHAMPLIN MINNESOTA 
MN1210 CITY OF CHISHOLM MINNESOTA 
MN2860 CITY OF GRANITE FALLS MINNESOTA 
MN3460 CITY OF HUTCHINSON MINNESOTA 
MN4760 CITY OF MINNEAPOLIS MINNESOTA 
MN5660 CITY OF PINE CITY MINNESOTA 
M04100 CITY OF JOPLIN MISSOURI 
M07070 CITY OF ST JOSEPH MISSOURI 
M07080 CITY OF ST LOUIS MISSOURI 
NC0870 CITY OF CHARLOTIE NORTH CAROLINA 
NC1460 CITY OF ELIZABETH CITY NORTH CAROLINA 
NC1940 CITY OF GREENSBORO NORTH CAROLINA 
NC2450 CITY OF KINSTON NORTH CAROLINA 
NC3100 CITY OF MONROE NORTH CAROLINA 
NC4070 CITY OF SALISBURY NORTH CAROLINA 
NH0020 CITY OF BERLIN NEW HAMPSHIRE 
NH0070 CITY OF-CONCORD NEW HAMPSHIRE 
NH0310 CITY OF MANCHESTER NEW HAMPSHIRE 
NH0430 CITY OF PORTSMOUTH NEW HAMPSHIRE 
NJ0520 CITY OF CAMDEN NEW JERSEY 
NJ1775 CITY OF LYNDHURST NEW JERSEY 
NJ2130 CITY OF NEWARK NEW JERSEY 
NJ2498 CITY OF PARSIPPANY NEW JERSEY 
NJ2510 CITY OF PATERSON NEW JERSEY 
NJ2570 CITY OF PERTH AMBOY NEW JERSEY 
NJ3380 CITY OF TRENTON NEW JERSEY 
NJ3705 CITY OF WOODBRIDGE NEW JERSEY 
NM0030 CITY OF ALBUQUERQUE NEW MEXICO 
NM0170 CITY OF CLAYTON NEW MEXICO 
NM0470 CITY OF LAS CRUCES NEW MEXICO 
NM0710 CITY OF SANTA FE NEW MEXICO 
NV0139 CITY OF MOUNTAIN CITY NEVADA 
NV0170 CITY OF RENO NEVADA 
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KUNICIPAL AGENCIES (CITIES) - CONTINUED 

SYMBOL FULL NAME 
****** *************************************************************** 
NY0750 CITY OF BUFFALO NEW YORK 
NY3070 CITY OF LACKAWANNA NEW YORK 
NY3340 CITY OF LOCKPORT NEW YORK 
NY3940 CITY OF MOUNT VERNON NEW YORK 
NY4120 CITY OF NEW ROCHELLE NEW YORK 
NY4170 CITY OF NEW YORK NEW YORK 
NY4210 CITY OF NIAGARA FALLS NEW YORK 
NYS230 CITY OF ROCHESTER NEW YORK 
NYSSSO CITY OF SCHENECTADY NEW YORK 
NY6450 CITY OF WATERTOWN NEW YORK 
NY6820 CITY OF YONKERS NEW YORK 
OH0070 CITY OF AKRON OHIO 
OH1320 CITY OF CANTON OHIO 
OH1610 CITY OF CINCINNATI OHIO 
OH1680 CITY OF CLEVELAND OHIO 
OH1800 CITY OF COLUMBUS OHIO 
OH2090 CITY OF DAYTON OHIO 
OH3895 CITY OF KETTERING OHIO 
OH4730 CITY OF MARIETTA OHIO 
OH4820 CITY OF MASSIU..ON OHIO 
OH8070 CITY OF TIFFIN OHIO 
OH8120 CITY OF TOLEDO OHIO 
OR1225 CITY OF LINCOLN CITY OREGON 
OR1260 CITY OF MCKINNVILLE OREGON 
OR1310 CITY OF MEDFORD OREGON 
ORlSOO CITY OF NEWPORT OREGON 
OR1510 CITY OF NORTH BEND OREGON 
OR1650 CITY OF PORTLAND OREGON 
OR1810 CITY OF SALEM OREGON 
PAOllO CITY OF ALLENTOWN PENNSYLVANIA 
PA1230 CITY OF CHAMBERSBURG PENNSYLVANIA 
PA1296 CITY OF CHESTER TOWNSHIP PENNSYLVANIA 
PA1335 CITY OF CLAIRTON PENNSYLVANIA 
PA2270 CITY OF -EASTON PENNSYLVANIA 
PA4010 CITY OF JOHNSTOWN PENNSYLVANIA 
PA6540 CITY OF PHILADELPHIA PENNSYLVANIA 
PA6600 CITY OF PITTSBURGH PENNSYLVANIA 
PA8880 CITY OF WASHINGTON PENNSYLVANIA 
PA8920 CITY OF WAYNESBORO PENNSYLVANIA 
SC0020 CITY OF AIKEN SOUTH CAROLINA 
SC0370 CITY OF CAYCE SOUTH CAROLINA 
SD2730 CITY OF VERMILLION SOUTH DAKOTA 
SD3070 CITY OF YANKTON SOUTH DAKOTA 
TX0530 CITY OF BELlAIRE TEXAS 
TXlSSO CITY OF CORPUS CHRISTI TEXAS 
TX1730 CITY OF DALI.AS TEXAS 
TX2190 CITY OF EL PASO TEXAS 
TX2450 CITY OF FORT WORTH TEXAS 
TX3280 CITY OF HOUSTON TEXAS 
TXS430 CITY OF PORT ARTHUR TEXAS 



.KUNICIPAL AGENCIES (CITIES) - CONTINUED 

SYMBOL FULL NAME 
****** *************************************************************** 
TX6090 CITY OF SAN ANTONIO TEXAS 
UT1560 CITY OF PROVO UTAH 
VA0130 CITY OF BEDFORD VIRGINIA 
VA0690 CITY OF CULPEPER VIRGINIA 
VA0720 CITY OF DANVILLE VIRGINIA 
VA1180 CITY OF HAMPTON VIRGINIA 
VA1490 CITY OF LYNCHBURG VIRGINIA 
VA1720 CITY OF NEWPORT NE\JS VIRGINIA 
VA1760 CITY OF NORFOLK VIRGINIA 
VA2060 CITY OF RICHMOND VIRGINIA 
VA2330 CITY OF STAUNTON VIRGINIA 
VA2540 CITY OF VIRGINIA BEACH VIRGINIA 
VA2570 CITY OF WARRENTON VIRGINIA 
WA0109 CITY OF BELLEVUE WASHINGTON 
WA0180 CITY OF BREMERTON WASHINGTON 
WA1190 CITY OF LONGVIE\J WASHINGTON 
WAlSSO CITY OF OAK HARBOR WASHINGTON 
WA1820 CITY OF REDMOND WASHINGTON 
WA1850 CITY OF RICHI.AND WASHINGTON 
WA1960 CITY OF SEATTLE WASHINGTON 
WA2110 CITY OF SPOKANE WASHINGTON 
YA2230 CITY OF TAKOMA WASHINGTON 
WI1470 CITY OF EAU CI.AIRE WISCONSIN 
WI1760 CITY OF FORT ATKINSON WISCONSIN 
YI2320 CITY OF JANESVILLE WISCONSIN 
WI3100 CITY OF MILWAUKEE WISCONSIN 
WI3810 CITY OF PLYMOUTH WISCONSIN 
t/I3970 CITY OF RACINE WICONSIN 
YI4060 CITY OF RHINEI.ANDER WISCONSIN 
YI4330 CITY OF SHEBOYGAN WISCONSIN 
WI4730 CITY OF SUPERIOR WISCONSIN 
YV0260 CITY OF BLUEFIELD WEST VIRGINIA 

INTER-CITY ARD INTER-COUNTY AGENCIES 

SYMBOL FULL NAME 
****** 
ACS WM 
ACWD 
AE\JD 
BART 
BCE 
BRICKT 
CCPUD 
CID 
CRGS 
DCE 
DC ENG 
DCPW 

*************************************************************** 
ADDISON COUNTY SOLID WASTE MANAGEMENT DEPARTMENT 
ALAMEDA COUNTY YATER DISTRICT 
ARVIN-EDISON YATER DISTRICT 
BAY AREA RAPID TRANSIT 
BROWARD COUNTY ENGINEERS 
BRICK TOWNSHIP 
CHEI.AN COUNTY PUBLIC UTILITIES DISTRICT 
CENTERVILLE IRRIGATION DISTRICT 
CLEVEI.AND REGIONAL GEODETIC SURVEY 
DEi.AWARE COUNTY ENGINEER 
DOUGI.AS COUNTY ENGINEER 
DOUGI.AS COUNTY PUBLIC WORKS 
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INTER-CITY AND INTER-COUNTY AGENCIES - CONTINUED 

SYMBOL FULL NAME 

****** 
DEGS 
DHW 
EBDA 
EBMUD 
FCA 
GCENG 
GCPUD 
HAM1VP 
HCFC 
HHWS 
IAA 
IID 
IMAGIS 
JCAD 
JCMD 
l.ACFCD 
LAHRBR 
l.AWPC 
LFUCG 
LVDPW 
MARTA 
MID 
MRGCD 
HRMSC 
KW'AA 
KWDSC 
NNW 
NOS+WB 
NYPA 
OID 
OROW 
PIMA CO 
PTHT 
RCFC 
RIRD 
SCCS 
SDWD 
SEW'R.PC 
SFLWMD 
SFWD 
SJID 
SRPE 
SRWUA 
SVIP 
SW'FWMD 
TID 
Tl.AKE 
1WP 
WACRM 
'WMATA 
wssc 

DELAWARE GEOLOGICAL SURVEY 
DENVER MUNICIPAL WATER WORKS 
EAST BAY SEWAGE DISCHARGE AUTHORITY 
EAST BAY MUNICIPAL UTILITIES DISTRICT 
FAIRFIELD COUNTY AUDITOR 
GREENE COUNTY ENGINEER 
GRANT COUNTY PUBLIC UTILITIES DISTRICT 
HAMILTON TOWNSHIP 
HARRIS COUNTY TEXAS FLOOD CONTROL DISTRICT 
HETCH HETCHY WATER SUPPLY DISTRICT 
INDIANAPOLIS AIRPORT AUTHORITY 
IMPERIAL IRRIGATION DISTRICT 
INDIANAPOLIS MAPPING AND GEOGRAPHIC INFRA SYSTEM 
JEFFERSON COUNTY APPRAISAL DISTRICT 
JEFFERSON COUNTY HAPPING DEPARTMENT 
LOS ANGELES FLOOD CONTROL DISTRICT 
LOS ANGELES HARBOR DEPARTMENT 
LOS ANGELES WATER AND POWER COMMISSION 
LEXINGTON FAYETTE URBAN COUNTY GOVERNMENT 
I.AS VEGAS DEPARTMENT OF PUBLIC WORKS 
METROPOLITAN ATLANTA RAPID TRANSIT AUTHORITY 
MODESTO IRRIGATION DISTRICT 
MIDDLE RIO GRANDE CONSERVATION DISTRICT 
MILWAUKEE-RACINE METROPOLITAN SEWAGE COMM 
METROPOLITAN WASHINGTON AIRPORT AUTHORITY 
METROPOLITAN WATER DISTRICT OF SO CALIFORNIA 
NEWPORT NEWS WATER WORKS 
NEW ORLEANS SEWERAGE AND WATER BOARD 
NEW YORK PORT AUTHORITY 
OAKDALE IRRIGATION DISTRICT 
OHIO RIVER ORDINANCE WORKS 
PIMA CO DEPT OF TRANSP AND FLOOD CONTROL DIST 
PARSIPPANY TROY HILLS TOWNSHIP 
RIVERSIDE COUNTY FLOOD CONTROL 
RYER ISLAND RECLAMATION DISTRICT 
SANTA CLARA COUNTY SURVEYOR 
SAN DIEGO WATER DISTRICT 
SE WISCONSIN REGIONAL PLANNING COMMISSION 
SOUTH FLORIDA WATER MANAGEMENT DISTRICT 
SAN FRANCISCO WATER DEPARTMENT 
SAN JOAQUIN IRRIGATION DISTRICT 
SAVANNAH RIVER PLANT ENGINEER 
SALT RIVER VALLEY WATER USERS ASSOCIATION 
SACRAMENTO VALLEY IRRIGATION PROJECT 
SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT 
TUR.LOCK IRRIGATION DISTRICT 
TULARE LAKE IRRIGATION DISTRICT 
THE WASHINGTON WATER POWER COMPANY 
WASHINGTON COUNTY REFERENCE MARK 
WASHINGTON METROPOLITAN AREA TRANSIT AUTH 
WASHINGTON SUBURBAN SANITARY COMMISSION 
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RAII.BOADS 

SYMBOL FULL NAME 
****** 
ACYRR 
AGSRR 
ATNRR 
ATSFRR 
B+ARR 
RARR 
BLERR 
BKRR 
BNRR 
BORR 
BRPRR 
CBQRR 
CHWRR 
CIKRR 
CLGRR 
CMPPRR 
CNJRR 
CNWRR 
CORR 
CPRR 
CRNRR 
CVRR 
DHRR 
DLWRR 
DMIRRR 
DKRR 
DRGWRR 
DTSRR 
DWP RR 
El.RR 
ER I ERR 
FECRR 
GCSFRC 
GM ORR 
GNRR 
GSFRR. 
GTIJRR 
GWRR 
HRR 
ICRR 
INTRR 
KCSRR 
U\RR 
LIRR 
LNRR 
LVRR 
MCRR 
MKTRR 
KPRR 
NCRR 
NPRR 

*************************************************************** 
AKRON CANTON AND YOUNGSTOWN RAILROAD 
ALABAMA GREAT SOUTHERN RAILROAD 
ALABAMA TENNESSEE AND NORTHERN RAILROAD 
ATCHISON TOPEKA AND SANTA FE RAILROAD 
BOSTON AND ALBANY RAILROAD 
BANGOR AND AROOSTOOK RAILROAD 
BESSEMER AND LAKE ERIE RAILROAD 
BOSTON AND KAINE RAILROAD 
BURLINGTON NORTHERN RAILROAD 
BALTIMORE AND OHIO RAILROAD 
BUFFALO ROCHESTER PITI'SBURG RAILROAD 
CHICAGO BURLINGTON AND QUINCY RAILROAD 
CHESAPEAKE .AND WESTERN RAILROAD 
CHICAGO AND ILLINOIS MIDLAND RAILROAD 
COLUMBUS AND GREENVILLE RAILROAD 
CHICAGO MILWAUKEE ST PAUL AND PACIFIC RR 
CENTRAL OF NE'W JERSEY RAILROAD 
CHICAGO AND NORTH WESTERN RAILROAD 
CHESAPEAKE AND OHIO RAILROAD 
CANADIAN PACIFIC RAILROAD 
CAROLINA AND NORTHWESTERN RAILROAD 
CENTRAL VERMONT RAILROAD 
DElAWARE AND HUDSON RAILROAD 
DElAWARE l.ACKAWANNA AND WESTERN RAILROAD 
DULUTH MISSABE AND IRON RANGE RAILROAD 
DETROIT AND MACKINAW RAILROAD 
DENVER AND RIO GRANDE WESTERN RAILROAD 
DETROIT AND TOLEDO SHORE LINE RAILROAD 
DUUJTH-WINNIPEG AND PACIFIC RAILROAD 
ERIE l.ACKAWANNA RAILROAD 
ERIE RAILROAD 
FLORIDA EAST COAST RAILROAD 
GULF COLORADO AND SANTE FE RAILWAY COMPANY 
GULF MOBILE AND OHIO RAILROAD 
GREAT NORTHERN RAILROAD 
GEORGIA SOUTHERN AND FLORIDA RAILWAY 
GRAND TRUNK WESTERN RAILROAD 
GREAT WESTERN RAILROAD 
HUDSON RAILROAD 
ILLINOIS CENTRAL RAILROAD 
INTERSTATE RAILROAD 
KANSAS CITY SOUTHERN RAILROAD 
LOUISIANA AND ARKANSAS RAILROAD 
LONG ISLAND RAILROAD 
LOUISVILLE AND NASHVILLE RAILROAD 
LEHIGH VAllEY RAILROAD 
MICHIGAN CENTRAL RAILROAD 
MISSOURI KANSAS TEXAS RAILROAD 
MISSOURI PACIFIC RAILROAD 
NASHVILLE CHATI'ANOOGA AND ST LOUIS RAILROAD 
NORTHERN PACIFIC RAILROAD 
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RAIIB.OADS - CONTINUED 

SYMBOL F1JLL NAME 
****** 
NSRR 
N\JPRR 
N\JRR 
NYCRR 
NYNH+H 
NYSLRR 
NYSWRR 
PCRR 
PLERR 
PMRR 
PRR 
PSFRR 
RDGRR 
RIRR 
RRR 
SCI.RR 
SDARR 
SLSFRR 
SLSWRR 
SNRR 
SOORR 
SOURR. 
SPRR 
TMRR 
TNRR 
TPRR 
TPWRR 
UPRR 
VARR 
VTRR 
'WARR 
WLERR 
lJMRR 
\lPRR 
Y+MVRR 
YVRR 

*************************************************************** 
NORFOLK SOUTHERN RAIIB.OAD 
NORTH\lESTERN PACIFIC RAILROAD 
NORFOLK AND WESTERN RAILROAD 
NEW YORK CENTRAL RAILROAD 
NEW YORK NEW HAVEN AND HARTFORD RAILROAD 
NEW YORK CHICAGO AND ST LOUIS RAILROAD 
NEW YORK SUSQUEHANNA AND WESTERN RAILROAD 
PENN CENTRAL RAILROAD 
PITI'SBURGH AND LAKE ERIE RAILROAD 
PERE MARQUETTE RAILROAD 
PENNSYLVANIA RAILROAD 
PANHANDLE AND SANTA FE RAILWAY COMPANY 
READING RAIIB.OAD . 
CHICAGO ROCK ISLAND AND PACIFIC RAILROAD 
RUTLAND RAILROAD 
SEABOARD COAST LINE RAILROAD 
SAN DIEGO AND ARIZONA EASTERN RAILWAY COMPANY 
ST LOUIS SAN FRANCISCO RAILROAD 
ST LOUIS SOUTHWESTERN RAILROAD 
SACRAMENTO NORTHERN RAILROAD 
SOO LINE RAILROAD 
SOUTHERN RAILROAD 
SOUTHERN PACIFIC RAILROAD 
TEXAS MEXICAN RAILROAD 
TEXAS AND NORTHERN RAILROAD 
TEXAS AND PACIFIC RAILWAY 
TOLEDO PEORIA AND WESTERN RAILROAD 
UNION PACIFIC RAILROAD 
VIRGINIA RAILWAY 
VERMONT RAILROAD 
WESTERN OF ALABAMA RAILROAD 
WHEELING AND LAKE ERIE RAILROAD 
WESTERN MARYLAND RAILROAD 
WESTERN PACIFIC RAILROAD 
YAZOO AND MISSISSIPPI VALLEY RAILROAD 
YOSEMITE VALLEY RAILROAD 

UTIUTY AND NA'nJRAL RESOURCE COMPANIES 

SYMBOL F1JLL NAME 
****** *************************************************************** 
AEP 
AGASEL 
ALP CO 
AMOCO 
AOCO 
APC 
ARFlJEL 
ARLAGC 
ASC 

AMERICAN ELECTRIC POWER 
ASSOCIATED GAS AND ELECTRIC COMPANY 
ALABAMA POWER COMPANY 
AMOCO OIL COMPANY 
ASSOCIATED OIL COMPANY 
APPAU\CHIAN POWER COMPANY 
AR FUEL OIL COMPANY 
AR-U. GAS COMPANY 
ALYSEKA SERVICE COMPANY 
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UTILITY AND NATURAL RESOURCE COMPANIES - CONTINUED 

SYMBOL FULL NAME 
****** 
ATRECO 
BOCO 
CHO GO 
CITGO 
CONED 
CONOCO 
CONS PC 
CREOLE 
CTP+L 
CVPS 
DECO 
DUKE 
FLPCO 
GAPC 
GPCC 
GULF 
HLPCO 
HOCO 
HUMBLE 
I ME CO 
LONESR 
LPCO 
MINPCO 
MOBIL 
KSP+L 
MY PLC 
NGPCA 
NJP+L 
OHO CO 
OHPCO 
PEPCO 
PG+E 
PH ELCO 
PHILIP 
PP+L 
PS COCO 
PSEG 
PYPCO 
ROCO . 
RPCO 
SCE+G 
SCECO 
SCPA 

·sDG+E 
SHELL 
soco 
SOGCO 
SOHIO 
STOGC 
SUNOCO 
SUPOCO 

*************************************************************** 
ATLANTIC REFINING COMPANY 
BELRIDGE OIL COMPANY 
CHEVRON OIL COMPANY 
CITIES SERVICE COMPANY 
CONSOLIDATED EDISON POWER COMPANY 
CONTINENTAL OIL COMPANY 
CONSUMER POWER COMPANY OF MICHIGAN 
CREOLE PETROLEUM COMPANY 
CONNECTICUT POWER AND LIGHT COMPANY 
CENTRAL VERMONT PUBLIC SERVICE CORPORATION 
DETROIT EDISON COMPANY 
DUKE POWER COMPANY 
FLORIDA POWER' COMPANY 
GEORGIA POWER COMPANY 
GENERAL PETROLEUM CORPORATION OF CALIFORNIA 
GULF REFINING COMPANY 
HOUSTON LIGHTING AND POWER COMPANY 
HONOLULU OIL COMPANY 
HUMBLE OIL AND REFINING COMPANY 
INDIANA-MICHIGAN ELECTRIC COMPANY 
LONE STAR GAS COMPANY 
LAKEHEAD PIPELINE COMPANY 
MICHIGAN NORTHERN POWER COMPANY 
MOBIL OIL CORPORATION 
MISSISSIPPI POWER AND LIGHT COMPANY 
MICHIGAN-WISCONSIN PIPELINE COMPANY 
NATURAL GAS PIPELINE COMPANY OF AMERICA 
NEW JERSEY POWER AND LIGHT COMPANY 
OHIO OIL COMPANY 
OHIO POWER COMPANY 
POTOMAC EDISON POWER COMPANY 
PACIFIC GAS AND ELECTRIC COMPANY 
PHILADELPHIA ELECTRIC COMPANY 
PHILLIPS PETROLEUM COMPANY 
PACIFIC · POWER AND LIGHT COMPANY 
PUBLIC SERVICE COMPANY OF COLORADO 
PUBLIC SERVICE ELECTRIC AND GAS CO OF NEW JERSEY 
PENNSYLVANIA WATER AND POWER COMPANY 
RICHFIELD OIL COMPANY 
REPUBLIC PRODUCTION COMPANY 
SOUTH CAROLINA ELECTRIC AND GAS COMPANY 
SOUTHERN CALIFORNIA EDISON COMPANY 
SOUTH CAROLINA POWER AUTHORITY 
SAN DIEGO GAS AND ELECTRIC COMPANY 
SHELL OIL COMPANY 
STANDARD OIL COMPANY 
SIGNAL OIL AND GAS COMPANY 
SOHIO PETROLEUM COMPANY 
STANOLIND OIL AND GAS COMPANY 
SUN OIL COMPANY 
SUPERIOR OIL COMPANY 
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UTILITY AND 'NATURAL RESOURCE COMPANIES • CONTINUED 

SYMBOL FULL NAME 
****** 
TENN EC 
TEXACO 
nlOCO 
UNO LA 
uoco 
VEPCO 
VOCO 

*************************************************************** 
TENNESSEE GAS AND PIPELINE COMPANY 
TEXACO INCORPORATED 
TIDEWATER OIL COMPANY 
UNION TEXAS PETROLEUM 
UNION OIL COMPANY 
VIRGINIA ELECTRIC POYER COMPANY 
VALVOLINE OIL COMPANY 

SURVEYING, ENGINEERING, AND CONSTRUCTION INDUSTRY 

SYMBOL FULL NAME 
****** *************************************************************** 
AAS 
AAS CO 
ABRAMS 
ACFPS 
ADRGS 
AEROS 
AIU 
AIRS UR 
AISS 
ALSTER 
AME 
AMGEOD 
ARCO 
ASCPC 
B+OINC 
BAKER 
BANNER 
BEU. 
BENDIX 
BES TOR 
BFEC 
BFM 
BGAS 
BMMS 
BOHUS 
BRADY 
BRWE 
BUN-Y 
BSC 
BWDCO 
CAN DA 
CAS 
CASSON 
CEJA 
CE+S 
CFM 
CHA.MBA 
CHANCE 

ATLANTIC AERIAL SURVEYS 
ATLANTIS AERIAL SURVEY COMPANY 
ABRAMS AERIAL SURVEYS 
ACF PRECISION SURVEYS INCORPORATED 
ADR GEODETIC SERVICES 
AERO SERVICE CORPORATION 
AnlEU. HICKS INC 
AIR SURVEY CORPORATION 
A I SILANDER AND SON 
ALSTER AND ASSOCIATES ENGINEERS 
AERO-METRIC ENGINEERING INC 
AMERICAN GEODETIC SURVEY 
ATLANTIC RICHFIELD COMPANY 
AMERICAN SURVEYING CONSULTANTS PC 
BARBER AND OYLER, INCORPORATED 
M BAK.ER JR INC 
BANNERMAN SURVEYORS INCORPORATED 
BEU. SURVEYING INCORPORATED 
BENDIX CORPORATION 
BESTOR ENGINEERS INC 
BENDIX FIELD ENGINEERING CORPORATION 
BFM CORPORATION 
BRUCE AND GUNN AERIAL SURVEYS 
BOUTELLE MACFARLANE MEYER AND SELEE 
BOHANNAN-HUSTON INCORPORATED 
BRADY LAND SURVEYING INC 
BROCK AND WEYMOUTH ENGINEERS 
BURK + ASSOCIATES INC AND N-Y ASSOCIATES INC 
BSC GROUP-SURVEYING AND MAPPING INC 
BERKELEY WATERFRONT DEVELOPMENT COMPANY 
CERVANTES AND ASSOCIATES 
CARIBEAN AERIAL SURVEYS 
CASSON ENGINEERING COMPANY 
C E JOHNSON AND ASSOCIATES INC 
CAU>WEU. ENGINEERING AND SURVEYING 
C F MERRIAM SURVEYOR 
CHAMBLIN AND ASSOCIATES 
JE CHANCE AND ASSOCIATES 
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SURVEYING, ENGINEER.ING, AND CONSTRUcrION INDUSTRY - CONTINUED 

SYMBOL FULL NAME ....... 
CHIAS 
CHIP PR 
CL 
CMCO 
COLGOV 
CREDAN 
CSMCI 
CSPC 
CTMAIN 
CTMALE 
DAG SUR 
DARA 
DEC 
DECKER 
DELTA 
DENI 
DEWDAV 
DUNlAP 
EDA 
EESCC 
EGENG 
EGPSSC 
ERLAND 
ESP 
EQUINO 
EVANS 
EWB 
FAMC 
FAS 
F+HINC 
FORBAC 
FORSGN 
F\lDRR 
CAI 
GBLI 
GCS 
GENES 
GENGRP 
GEO BAS 
GEOHYD 
GEOMET 
GEONEX 
GEOSER 
GHA 
GREENW 
GREOMA 
GRWAS 
GSIGPS 
GWSI 
HALSEY 
HARMS 

................ ************************************************** 
CHICAGO AERIAL SURVEY 
CHIPPER.FIELD NAVIGATION SERVICES 
CLIFFORD LEISURE CIVIL ENGINEER 
CHARLES MAIN COMPANY 
COLBURN AND GOVE CONSULTING ENGINEERS 
CREEGAN AND D ANGELO 
C S MARINE CONSTRUcrORS INCORPORATED 
COLUMBUS SOUTIIERN POYER COMPANY 
CT MAIN INCORPORATED 
C T MALE ASSOCIATES 
DAGGE1T SURVEYING INCORPORATED 
D A RATEKIN AND ASSOCIATES 
DAHLING ENGINEERING COMPANY 
R L DECKER 
DELTA ENGINEERS INC 
DENI ASSOCIATES INCORPORATED 
DEWBERRY DAVIS 
DUNLAP ASSOCIATES 
EARL DUDLEY ASSOCIATES INCORPORATED 
E E STULLER CONSTRUCTION COMPANY 
EVANS-GRAVES ENGINEERS INC 
EAGLE CPS SURVEYING CORPORATION 
ERLANDSEN AND ASSOCIATES 
ENGINEERING SURVEYING AND PU\NNING INC 
EQUINOX INC SURVEYING AND HAPPING 
DAVID EVANS AND ASSOCIATES INCORPORATED 
E W BRAASCH CONSULTING ENGINEER 
FALCON AIR HAPS COMPANY 
FAIRCHILD AERIAL SURVEYS 
FLORENCE + HUTCHESON INCORPORATED 
FORD BACON AND DAVIS INCORPORATED 
FORSGREN AND ASSOCIATES 
FORT WORTH AND DENVER CITY RAILWAY 
GERKINWOOD AND ASSOCIATES INCORPORATED 
GORDON B LEWIS INC 
GEODETIC CONSULTING SERVICES 
GENESIS SURVEYING INCORPORATED (NOW GENGRP) 
GENESIS GROUP INCORPORATED SE 
GEOBASE CONTROL INCORPORATED 
GEO-HYDRO INCORPORATED 
GEOMETRICS GPS INCORPORATED 
GEONEX ITECH INCORPORATED 
GEODETIC SERVICES I~CORPORATED 
G HENI<ENHOFF AND ASSOCIATES 
RONALD GREENWEIJ.. AND ASSOCIATES 
GREENHORNE-OMARA 
GRW AERIAL SURVEY 
GEOPHYSICAL SERVICE INCORPORATED 
GEORGE W MUERY AND SON INCORPORATED 
W H HALSEY CIVIL ENGINEERS INC 
JOHN E HARMS JR AND ASSOCIATES INCORPORATED 
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SURVEYING, ENGINEERING. AND CONSTRUCTION INDUS1:RY - CONTINUED 

SYMBOL FULL NAME 
****** 
HARTKN 
HDA 
HEIDT 
HHAA 
HLS 
HOBBS 
HOLDEN 
HTB 
HYCAS 
ISBELL 
JAHA 
JBB 
JKPLS 
JOHNSN 
KAISER 
KEIS CH 
KON SKI 
LAFAVE 
I.DA 
LEAS 
LEGER 
LEVI TI 
LIETZ 
LINDSY 
LOWE 
HAD HOP 
KAI 
MAR CHE 
MARµ>W' 
MAS DIX 
KATOTA 
MCCENG 
MC CRON 
MCTUER 
MCGRIF 
MELGEE 
MERRIC 
METRIC 
MGA 
MGSINC 
KHAS 
MJH 
MKYS 
MLI 
MME 
MPS 
MSAM 
MSE 
MSI 
MSM 
NAVSER 

••••••••******•••••••****************************************** 
HARTMANN ASSOCIATES INCORPORATED 
HORTON DENNIS ASSOCIATES 
HEIDT AND ASSOCIATES INCORPORATED 
HELKER HUGHS AND ASSOCIATES 
HUNTER LAND SURVEYING COMPANY 
HOBBS AND ASSOCIATES 
HOLDEN GPS 
HEALY TIBBITS BUILDERS 
HYCON AERIAL SURVEY 
ISBELL CONSTRUCTION COMPANY 
JAMES H HARRIS AND ASSOCIATES 
J B BLYDENBURGH SURVEYOR 
JEFF KERN PROFESSIONAL LAND SURVEYOR 
JOHNSON ENGINEERING INCORPORATED 
KAISER INDUSTRIES CORPORATION 
KEITH AND SCHNARS - LAKELAND 
KONSKI ENGINEERS 
A LAFAVE LAND SURVEYOR 
LEW'IS DICKERSON AND ASSOCIATES CONS ENG 
LIMBAUGH ENGINEERING AND AERIAL SURVEY INC 
LEGER SURVEYS INC 
ITI LEVITI CORPORATION 
THE LIETZ COMPANY 
F M LINDSEY AND ASSOCIATES 
LOWE ENGINEERS 
MADDOX AND HOPKINS SURVEYORS 
MEYER AND ASSOCIATES INCORPORATED 
MARCHESE AND SONS 
HARRY W' MARLOW' INCORPORATED 
MASON AND DIXON 
WILLIAM KATOTAN AND ASSOCIATES 
MCCLELLAND ENGINEERS 
J R MCCRONE JR INC 
MCCARTER AND TULLER INCORPORATED 
P C MCGRIFF COMPANY 
MELVIN GEE AND ASSOCIATES 
MERRICK AND COMPANY 
METRIC SURVEYS 
MOORE GARDNER AND ASSOCIATES 
MINISTER AND GLAESER SURVEYING INC 
MARK HURD AERIAL SURVEYS 
MITCHELL JONES AND HARDEN INC 
M K W'ELCH SURVEYS 
MILLER AND LUX INC 
MYERS-MACOMBER ENGINEERS 
MACNAMEE PORTER AND SEELEY 
MOUNTAIN SURVEYING AND MAPPING INCORPORATED 
MSE CORPORATION 
MEASUREMENT SCIENCE INCORPORATED 
MEURER SERAFINI AND MEURER INCORPORATED (NOW' MSAM) 
NAVIGATION SERVICES INCORPORATED 
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SURVEYING, ENGINEERING, AND CONSTRUCTION INDUSTRY - CONTINUED 

SYMBOL FUIJ.. NAME 
•••••• 
NED IVS 
OCEGPS 
OMAN 
PAS 
PGEG 
PHELPS 
PMC 
PMGS 
PORTER 
POSER 
PRO ENG 
R+MCON 
RAYON! 
RDA 
RSA 
SBAS 
SBI 
SCAN 
scsc 
SEC 
SECO 
SEU.S 
SPAN 
SPEAR 
ST EI NA 
STUNTZ 
SUNRIS 
SUR CON 
SURSAT 
SURTEC 
SWECO 
TCIRR 
TE 
THOMAS 
TNH 
TOTI EN 
TOWIIJ.. 
TRI BBL 
TSI 
TURNER 
TWT 
URS 
USKCE 
USS ES 
VJV 
VOGi 
WM 
WALASS 
WARD 
WAWHI 
\lBCC 

NORTHEAST DIVERSIFIED SERVICES INCORPORATED 
OCEONICS INCORPORATED 
OMAN CONSTRUCTION COMPANY 
PARX AERIAL SURVEYS INC 
PETTY GEOPHYSICAL AND ENGINEERING COMPANY 
B E PHELPS INC 
PERRY C MCGRIFF COMPANY 
PHOTOGRAMMETR.IC GEODETIC SURVEY 
NORMAN PORTER ASSOCIATES 
POSITIONING SERVICES 

PROFESSIONAL ENGINEERING CONSULTANTS INCORPORATED 
R + M CONSULTANTS INCORPORATED 
ITI RAYONIER INCORPORATED 
RINKER DETWILER AND ASSOCIATES 
ROUSE-SIRINE ASSOCIATES 
SIDNEY B BOWNE AND SON 
SHERWOOD BROTHERS INCORPORATED 
SCANLON AND ASSOCIATES 
SO CAROLINA SANTEE COOPER PS AUTHORITY 
SCHNEIDER ENGINEERING CORPORATION 
SOUTHERN ENGINEERING COMPANY 
CHAS H SEU.S INC CONSULTING ENGINEERS 
SPAN INTERNATIONAL INCORPORATED 
JAY SPEARMAN CONSULTING ENGINEERS 
STEINMAN AND ASSOCIATES 
STUNTZNER ENGINEERING AND FORESTRY 
SUNRISE GEODETIC 
SURVCON INCORPORATED 
SURVSAT 
SUR-TECH INC 
STONE WEBSTER ENGINEERING CORPORATION 
TENNESSEE COAL IRON AND RAILROAD COMPANY 
THOMPSON ENGINEERING 
THOMAS ENGINEERING AND SURVEYING COMPANY 
TRYCK NYMAN AND HAYES 
CARL TOTIEN ASSOCIATES 
TOWIIJ.. INC 
TRIBBLE AND RICHARDSON 
TOBIN SURVEYS INCORPORATED 
A E TURNER ARCHITECT 
TAYLOR WISEMAN AND TAYLOR CONSULTING ENGINEERS 
URS COMPANY 
UNlJIN-SCHEBAN-KORYNTA CONS ENG 
US SOIL EROSION SERVICE 
V J VANLINT CONSULTING ENGINEER 
VOGI IVERS AND ASSOCIATES 
WALKER AND ASSOCIATES INC 
WALLACE AND ASSOCIATES 
E J WARD 
WAIJ{ER AND WHITEFORD INC 
WARREN BROntERS CONSTRUCTION COMPANY 
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SURVEYING, ENGINEERING. AND CONSTRUCTION INDUSTRY - CONTINUED 

SYMBOL F1JU.. NAME 
****** 
\JESGEO 
\JEVACO 
\JEYCO 
lJFTA 
'WHGAI 
'WHPCO 
WIMPOL 
WOOLPT 
\lRA 
WSA 
YOUNG 
ZENA 

*************************************************************** 
WESTERN GEOPHYSICAL COMPANY OF AMERICA 
WEST-VACO CORPORATION 
WEYERHAEUSER COMPANY 
W F TURNEY AND ASSOCIATES 
WIU..IAK H GORDON ASSOCIATES INCORPORATED 
W H PORTER AND COMPANY INCORPORATED 
WIMPOL INCORPORATED 
WOOLPERT CONSULTANTS 
'WHIGMAN AND REQUARDT ASSOCIATES 
WIU..IAKS AND STACKHOUSE ASSOCIATES 
GEORGE F YOUNG INCORPORATED 
ZENA COMPANY (ZEISS-JENA DISTR UNITED STATES) 

EDUCATIONAL INSTITUTIONS 

SYMBOL FULL NAME 
****** 
BMS 
BNL 
CBI 
CO RUN I 
cu 
FSNSCH 
GATECH 
IASUNI 
JPL 
KSU 
LAFCOL 
LAHSCH 
LASlAB 
I..ASU 
LAWRRI 
LEHIGH 
MISCOL 
MIT 
MITU 
MSSU 
MSU 
KUN IV 
NDSU 
ODU 
ORTI 
SCEC 
SUN IV 
TCU 
YUM 
UALR 
UC 
UDE 
UFL 

*************************************************************** 
BOSTON MUSEUM OF SCIENCE 
BROOKHAVEN NATIONAL LABORATORY 
CONRAD BLUCHER INSTITUTE FOR SURVEY AND SCIENCE 
CORNEU.. UNIVERSITY 
COLUMBIA UNIVERSITY 
FARMINGTON STATE NORMAL SCHOOL 
GEORGIA INSTITUTE OF TECHNOLOGY 
IOWA STATE UNIVERSITY 
JET PROPULSION lABORATORY 
KANSAS STATE UNIVERSITY 
LAFAYE'ITE COLI.EGE 
LOS ALTOS HIGH SCHOOL 
LOS ALAMOS SCIENTIFIC lABORATORIES 
LOUISIANA STATE UNIVERSITY 
LOUISIANA WATER RESOURCE RESEARCH INSTITUTE 
LEHIGH UNIVERSITY 
MICHIGAN STATE COLI.EGE 
MASSACHUSE'ITS INSTITUTE OF TECHNOLOGY 
MICHIGAN TECHNICAL UNIVERSITY 
MISSISSIPPI STATE UNIVERSITY 
UNIVERSITY OF MISSISSIPPI 
MARQUE'ITE UNIVERSITY 
NORTH DAKOTA STATE UNIVERSITY 
OLD DOMINION UNIVERSITY 
OREGON TECHNICAL INSTITUTE 
SOUTHERN CALIFORNIA EARTHQUAKE CENTER 
STANFORD UNIVERSITY 
TEXAS CHRISTIAN UNIVERSITY 
TECHNICAL UNIVERSITY OF KUNICH GERMANY 
UNIVERSITY OF ARKANSAS AT LI'ITLE ROCK 
UNIVERSITY OF CALIFORNIA 
UNIVERSITY OF DELAWARE 
UNIVERSITY OF FLORIDA 
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EDUCATIONAL INSTITUTIONS - CONTINUED 

SYMBOL FULL NAME 
****** 
UH! 
UlAVAL 
UMP QUA 
UNAVCO 
UNC 
UNM 
UNO 
UTU 
UTX 
UVA 
uvc 
UVT 
WI 
WILCOL 
WUN IV 

UNIVERSITY OF HAWAII 
UNIVERSITY I.AVAL QUEBEC 
UMPQUA COMMUNITY COLLEGE 
UNIVERSITY NAVSTAR CONSORTIUM 
UNIVERSITY OF NORnt CAROLINA 
UNIVERSITY OF NEW ,.MEXICO 
UNIVERSITY OF NEW ORLEANS 
UNIVERSITY OF UTAH 
UNIVERSITY OF TEXAS 
UNIVERSITY OF VIRGINIA 
UNIVERSITY OF VIRGINIA CONSERVANCY 
UNIVERSITY OF VERMONT 
UNIVERSITY" OF VISCONSIN 
WILLIAMS COLLEGE AT WILLIAMSTOYN MASSACHUSETTS 
WEST VIRGINIA UNIVERSITY 

PROFESSIONAL AND AMATEUR ASSOCIATIONS 

SYMBOL FULL NAME 
****** *************************************************************** 
BSA BOY SCOUTS OF AMERICA 
ECM ENGINEERS CLUB OF MEMPHIS 
USPSQD UNITED STATES POWER SQUADRON 

MISCELLANEOUS COMMERCIAL ORGANIZATIONS AND PRIVATE FIRMS 

SYMBOL FULL NAME 
****** 
AK GEO 
AKLPCO 
ATCO 
ATT 
BGCO 
BULE 
BW 
BWCO 
cccc. 
CCI CO 
CH2M 
CI.A 
CPFC 
CPI 
CROSET 
DBA 
DOW CO 
DSI 
DVLCO 
ENVENG 
FMCO 

*************************************************************** 
ALASKAN GEOPHYSICAL 
AI.ASKA LUMBER AND PULP COMPANY 
ASSOCIATED TRACTION COMPANY 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
BROYN GEOPHYSICAL COMPANY 
BULE AND ASSOCIATES 
BRADFORD WASHBURN 
BONO-WILLIAMS COMPANY 
CARBIDE AND CARBON CHEMICALS CORPORATION 
CLEVELAND CLIFFS IRON COMPANY 
CH2M HILL INCORPORATED 
CROZER LAND ASSOCIATION 
CHAMPION PAPER AND FIBER COMPANY 
CINCINNATI PRECISION INSTRUMENT COMPANY 
CROSSETT LUMBER COMPANY 
DBA SYSTEMS INCORPORATED 
DOW CHEMICAL COMPANY 
DESIGN SCIENCES INC 
DOLLY VARDEN LUMBER COMPANY 
ENVIRONMENTAL ENGINEERING INC 
FORD MOTOR COMPANY 
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MISCELLANEOUS COMMERCIAL ORGANIZATIONS AND PRIVATE FIRMS - CONTINUED 

SYMBOL F1JLL NAME 
****** 
GCC 
GE 
GEON 
GRDC 
GWA 
HAPT 
HMCO 
KETCH 
lAICO 
LDGO 
LEICA 
MACCO 
MCAM 
MCLCO 
MLGlJ 
NAAV 
NJ ZINC 
PACTT 
PANAM 
PCC 
PECO 
PHI LCM 
PPCC 
PSOMAS 
PVE 
REGIS 
RRLC 
SANDIA 
SI.DC 
SSC 
STATEL 
SY!Ell 
TI.DYNE 
VAILCO 
VITRO 
\lE 
WHITE 

*************************************************************** 
GLOGORA COAL COMPANY 
GENERAL ELECTRIC CORPORATION 
GEONAUTICS INC 
GULF RESEARCH AND DEVELOPMENT COMPANY 
GERKEN WOOD AND ASSOCIATES INC 
HUGHES AIRPORT 
HANNA MINING COMPANY 
KETCHIKAN PULP COMPANY 
LOS ANGELES INVESTMENT COMPANY 
LAMONT DOHERTY GEOLOGICAL OBSERVATORY 
LEICA INCORPORATED 
MACCO CORPORATION 
MOLYBDENUM .CORPORATION OF AMERl6A 
MICHIGAN-CALIFORNIA LUMBER COMPANY 
MEMPHIS LIGHT GAS AND WATER 
NORTH AMERICAN AVIATION 
NElJ JERSEY ZINC COMPANY 
PACIFIC TELEPHONE AND TELEGRAPH COMPANY 
PAN AMERICAN AIRLINES 
PEABODY COAL COMPANY 
POHLY EXPLORATION COMPANY 
PHllllPS CHEMICAL COMPANY 
PACIFIC PORTU\ND CEMENT CORPORATION 
PSOMAS AND ASSOCIATES 
PA.LOS VERDES ESTATES 
ST REGIS PAPER COMPANY 
RED RIVER LUMBER COMPANY 
SANDIA CORPORATION 
SAINT LAWRENCE DEVELOPMENT CORPORATION 
SEISMOGRAPH SERVICE CORPORATION 
STANFORD TELECOM 
SOUTH WESTERN BEU. TELEPHONE COMPANY 
TELEDYNE INCORPORATED 
VAIL COMPANY 
VITRO CORPORATION 
WESTERN ELECTRIC COMPANY 
WHITE PIGMENT COMPANY 

NON-SPECIFIC DESIGNATORS 

SYMBOL F1JLL NAME 
****** *************************************************************** 
LOCENG LOCAL ENGINEER (INDIVIDUAL OR FIRM) 
LOCSUR LOCAL SURVEYOR (INDIVIDUAL OR FIRM) 
UNK UNKNOWN PERSON OR FIRM 
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ANNEX D 

GUIDELINES FOR GEODETIC CONTROL POINT DESIGNATIONS 

A geodetic control point is a monumented or otherwise marked, survey point, 
established for the purpose of providing geodetic reference for mapping and 
charting activities and for a wide variety of engineering and scientific 
applications. A control point is normally identified by a number, an 
alphanumeric symbol, or a concise, intelligible name which _is usually stamped on 
the disk marker. In principle, the designation by which a control point is 
identified should closely resemble the stamping that appears on the respective 
marker. However, extraneous information is frequently present which should not 
be included as part of the designation. In every case, the designation assigned 
to a control point for processing purposes must be identical to the designation 
that appears in the heading of the station description. 

These guidelines have been established to provide consistent control point 
designations and facilitate automated processing of the data. Implementation of 
these guidelines may sometimes result in two or more control points having the 
same designation. In such cases it will be necessary to refer to other 
information in the description to completely identify the control point. Sample 
formats for the various designations are given in this annex . 

GUIDELINES 

1. A control point designation must not exceed 40 alphanumeric characters, 
including all imbedded blanks. When necessary, abbreviate and/or edit an 
existing designation to conform to this limit. 

2. The year the mark was set is considered extraneous information and is not to 
be carried as part of a control point designation. For marks whose designations 
have not been altered when they were reset, the word RESET must be appended to 
the original designations . This also holds true for control points which have 
been reset more than once. In such cases the year given in the "year set" field 
will be used to-distinguish the marks. 

Monument 

USGS BM Disk 
CGS BM Disk 
CGS Tri Sta Disk 
CGS BM Disk 
CGS BM Disk 
NCGS Trav Sta Disk 
CGS Tri Sta Disk 
CGS Tri Sta Disk 
USGS Survey Disk 

Stamped 

TT 8 RESET 1965 
I.AKE WASHINGTON RESET 1970 
BRADY 1951 
ONEAL 1 1954 
DE KALB 1934 
MC CAll. 1968 
DODGE 2 1969 
SPIT 1953 1983 
PRIM TRAV STA NO 185 1915 

D-1 

Designation 

TT 8 RESET 
I.AKE WASHINGTON RESET 
BRADY 
ONEAL 1 
DEKALB 
MCCALL 
DODGE 2 
SPIT RESET 
PTS 185 



3 . The acronym or abbreviation of the agency or organization whose name is 
precast or sometimes stamped in the survey marker is considered extraneous 
information and should not be included in the control point designation. 

Monument Stamped Designation 

Fl.GS BM Disk 203 RESET 1950 203 RESET 
Fl.GS BM Disk 203 RESET 1967 203 RESET 
Fl.GS BM Disk 203 RESET 1967 KAY 203 RESET MAY 
USGS BK Disk 2903 2903 
KORC Gaging Sta GAGING STA GAGING STA 
RIRR Disk RV 16 RV 16 
USGS Chis Square 'WO 23 RM-148 RM 
USGS Survey Disk 'WO 23 1933 'WO 23 
USGS Survey Disk 'WO 23 1933 RESET 1962 WO 23 RESET 
PP+L Survey Disk P 11 PPL RESET 1976 P 11 RESET 

4. The following special characters are the only ones allowed in a control 
point designation . They are the blank ( ), plus (+), minus or hyphen(-), 
equals (-) , slash(/), and decimal point (.). When used, these special 
characters must not be separated from adjacent characters by any blanks. Commas 
and parentheses are not allowed within a designation. 

4.1 Most alpha and numeric character groupings in a designation should be 
separated by a single blank ( ). Some exceptions are allowed, · see the set of 
Abbreviations and Formats. 

Monument 

USGS Survey Disk 
USGS Survey Disk 
USGS Survey Disk 

Stamped 

TT17B 
TT-17B 
TT-1 7B 

Designation 

TT 17 B 
TT 17 B 
TT 1 7 B 

4.2 A plus sign (+) is permitted within a designation when the control point 
was previously used for stationing in alignment surveys. In these cases the 
plus sign (+) must be immediately preceded and followed by a digit, not a blank. 

Monument 

AZDT Disk 
Highway Disk 

Stamped 

STATION 11+14 
2623 + 00 

Designation 

ROUTE 244 STA 11+14 
195 STA 2623+00 

4.3 The minus or hyphen (-) is allowed only when indicating a negative 
elevation stamped on a mark . An elevation stamped on a mark is used as the 
designation only when there is no other means to identify the mark. When a 
minus or hyphen (-) is used, it must be the first character of the designation 
and must be immediately followed by a digit. 
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Monument 

USGS Nail (Tag) 
CGS BM Disk 
USGS BM Disk 

Stamped 

-227.10 5-23-55 
-193.097 F 70 1928 
ELEV -7.325 FT 

Designation 

-227.10 
F 70 
-7.325 

4.4 The equal sign (-) is used as a separator for control points which carry 
multiple stamped designations. The designations involved should be concatenated 
with the equal sign. The combined designation length must not exceed the 
40-character limit and the designation preceding the equal sig~ should be the 
designation used by the originating agency. 

Monument 

USGS Chis Square 
CADH Survey Disk 
Unk Survey Disk 
CGS Ref Mark Disk 
CGS Tri Sta Disk 
USGS Cap 

Stamped 

CH 1174 
STA. NO. 3 
LEE NO 1 1932 
68.399 B 22 
u 276 1942 

297+00 (A) 
MI. 182.5 
R 13 
ATKINSON 1918 
VA 45 1917 

Design;ation 

WO 23 RM-148 RM 
CH 1174-297+00 A 
STA 3-MI 182.5 
LEE RM 1-R 13 
ATKINSON-B 22 
45-U 276 

NOTE: In situations where there are multiple designations that either do not 
appear stamped on the mark or are too long to be accommodated by the 
40-character designation, the secondary designation may be given as a separate 
data item and carried as an alias in the appropriate field. 

4.5 A slash (/) may be used to indicate a numerical fraction. 

Monument Stamped Designation 

USGLO Survey Disk TlN R3E S35 S36 1/4 1943 TlN R3E SECS 35 36 1/4 COR 

4.6 A period (;) may not appear imbedded in or adjacent to a grouping of alpha 
characters, but may be used as a decimal point if imbedded in (but not adjacent 
to) a grouping of numeric characters. 

Monument 

MADPW Survey Disk 
CGS Ref Mark Disk 
CAD'WR Survey Disk 
CGS Tri Sta Disk 
CGS BM Disk 

Stamped 

ELEV: B.M. NO. F 40 
W. BASE NO 4 1965 
MI. 0.9 1967 
PAIBER N.E. BASE 
HT. MORRIS 1941 

Designation 

F 40 
CHARLESTON W BASE RM 4 
AMERICAN CANAL Ml 0.9 
PAUIER NE BASE 
MT MORRIS 

5. Nonspecific descriptive terms are not to be treated as "double designations• 
and are not to be carried as aliases. 

D-3 



Published as 

BENCH MARK 2 
114.3, Chis Square 
C 1, Bolt 

Stamped Designation 

2 
114.3 
c 1 

6. The characters •sM•, •sENCH MARK•, and •PBM•, even when stamped on a disk, 
are not to be included in a designation unless the control point has no other 
stamping (e.g., BM USGS) or the characters •BM• do not represent the words 
•BENCH MARK.• 

7. The elevation stamped on the disk marker on the monument is not to be 
carried as a part of the respective designation . The exception is when the 
elevation is the only means of identifying the survey mark. 

Monument 

CGS BM Disk 
HORC Disk 
USGS BM Disk 
.BOR Survey Disk 

Stamped 

H 325 230 . 695FT 
140B ELEV 95 . 3 Fi' 
-9.825 Fi' 
ELEV . 101. 6 

Designation 

H 325 
140 B 
-9 . 825 
101 . 6 

8 . The characters •NO" or •No.", when used as an abbreviation for the word 
•number" , should not be included in the designation, even when they are stamped 
in the disk . 

Monument 

CGS Ref Hark Disk 
CGS BM Disk 

Stamped 

MONROE NO 1 1944 
BENCH MARK No . 6 

Designation 

MONROE RM 1 
6 

9 . The designation for a reference mark disk should be formed by appending the 
symbols RM 1, RM 2, ... , RM 13, etc. to the name of the horizontal control point 
for reference marks stamped NO 1, NO 2, . .. , NO 13, etc., respectively . 

Monument 

CGS Ref Mark Disk 
CGS Ref Mark Disk 
CGS Ref Hark Disk 

Stamped 

CHARLOTTE NO . 1 1945 
.BOULDER 1935 NO 6 1968 
CHICO 1948 NO 3 RESET 1971 

Designation 

CHARLOTTE RM 1 
BOULDER RM 6 
CHICO RM 3 RESET 

10 . The designation for an azimuth mark disk is formed by appending the 
characters •AZ MK" to the name of the respective horizontal control point. In 
the case of multiple azimuth marks, the numbers "2", "3" , etc. are added for 
azimuth marks stamped NO 2, NO 3, etc . 
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Monument Stamped Des i gnation 

CGS Az Hark Disk CHARLOTTE 1934 CHARLOTTE A2 MK 
CGS Az Mark Disk BOULDER 1935 NO. 3 BOULDER AZ MK 3 
CGS Az Mark Disk NORWASH AZ! 1932 NORWASH AZ MK 
CGS Az Mark Disk PARK AZ RESET 1965 PARK AZ MK RESET 

11 . A temporary bench mark (TBM) must carry the letters "TBM" as the first 
three characters of the designation . 

Monument 

Spike 
Sidewalk 

Stamped Designation 

TBM 1 A 
TBM 14 · 

12 . The National Ocean Service (NOS) has instituted a standard system of 
designations for all tidal and water level stations operated by NOS. The system 
provides for the unique identification of all disks, staffs, etc . , located at 
such stations (e.g., see Formats in this annex). 

Tidal and water level bench mark designations must conform to standard 
designations adopted by the National Ocean Service. For information concerning 
specific tide gage bench marks , etc . , communicate with: 

User Services Section , N/OES232 
National Ocean Service, NOAA 
1305 East-West Highway 
Silver Spring, MD 20910 
Telephone: 1-301-713-2877 

\Jhenever the need arises for a guideline to deal with a situation not covered 
herein, the user is encouraged to communicate with the following appropriate 
technical offices in NGS: 

Horizontal Network Branch, N/CG12 
National Geodetic Survey, NOAA 
1315 East•West Highway 
Silver Spring , MD 20910 
Telephone: 1-301-713-3176 

Vertical Network Branch , N/CG13 
National Geodetic Survey , NOAA 
1315 East-West Highway 
Silver Spring, MD 20910 
Telephone: 1-301-713-3191 

Space and Physical Geodesy Branch, N/CG14 
National Geodetic Survey, NOAA 
1315 East-West Highway 
Silver Spring, MD 20910 
Telephone: 1- 301-713-3205 



ABBREVIAIIONS 

A list of standard abbreviations has been adopted for use in designating 
geodetic control points. These abbreviations are for terms that commonly occur 
in designations and are the only accepted forms of abbreviation. This list may 
be extended as the need arises. 

Geodetic control point abbreviations 

A POINT A PT 
ACADEMY ACAD 
ADMINISTRATION ADM 
AGENCY AGY 
AGRICULTURE AGRI 
AHEAD AHO 
AIRCRAFT ARC FT 
AIRPORT APT 
AIRWAY AWY 
AIR FORCE BASE AFB 
ALLEGHENY ALGHNY 
AMBASSADOR AMB 
AMENDED AMO 
AMENDED MONUMENT (AM) AMD MON 
AMERICAN AMER 
ANGLE ANG 
ANGLE POINT (AP) ANG PT 
ANTENNA ANT 
APPAlACHIAN APLCN 
APPROXIMATELY APPROX 
ASSOCIATION ASSOC 
ASTRONOMICAL ASTRO 
ASYLUM ASY 
ATlANTIC AT 
AUTHORITY AUTH 
AUXILIARY AUX 

-AUXILIARY MEANDER CORNER (AMC) AUX MDR COR 
AVENUE AVE 

Notes: 

1. Abbreviations listed with () are used by the Bureau of Land Management. 
2. The cardinal directions (E, S, W, N, NE, SE, SW, and N\1) are to be 

abbreviated only when they are not the first word of the designation. 
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Geodetic control point abbreviations (Continued) 

AVIATION AVN 
AZIMUTH AZ 
BACK BCK 
BANK BK 
BANKING BKG 
BAPTIST BAP 
BATTERY BTRY 
BEACON BCN 
BEARING BRG 
BEAR.ING OAJECT (BO) BRG OAJ 
BEARING TREE (BT) BRG TREE 
BELFRY BFRY 
BETWEEN BET 
BOULEVARD BLVD 
BOUNDARY BDRY 
BREAKWATER BRJGlTR 
BRICK BR 
BROADCASTING BCSTG 
BROTHER BRO 
BROTHERS BROS 
BUILDING BLDG 
BUREAU BUR 
CAPITOL CAP 
CATHEDRAL CATHL 
CATHOLIC CATH 
CEMETERY CEM 
CENTER (C) CEN 
CENTERLINE CL 
CERAMIC CERAM 
CHEMICAL CHEM 
CHIMNEY CHIM 
CHURCH CH 
CLOCK CLK 

·CLOSING CORNER (CC) cc 
COLLEGE COLL 
COMMERCE COM 
COMMERCIAL COML 
COMMISSION COMM 
COMPANY co 
COMPRESS COMP 
CONCENTRATION CONCN 
CONCEPTION CON 
CONCRETE CONC 
CONGREGATIONAL CONG 
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Geodetic control point abbreviations (Continued) 

CONSOLIDATED CONSOL 
CONSTRUCTION CONS TR 
CONTINENTAL CONTL 
CONTROL CTRL 
COOPERATIVE COOP 
CORNER COR 
CORPORATION CORP 
CORRECTIONAL CORR 
COUNTRY CTRY 
COUNTY CNTY 
COURTHOUSE CTHSE 
CUPOLA CUP 
DAYBEACON DBCN 
DEFENSE DEF 
DEPARTMENT DEPT 
DISTRIBUTOR DIS TR 
DIVISION DIV 
DOMESTIC DOM 
DORMITORY DORM 
DRAlJBRIDGE DBRIDGE 
EAST E 
ECCENTRIC ECC 
EDUCATION EDUC 
ELECTRIC ELEC 
ELEMENTARY ELEM 
ELEVATION ELEV 
ELEVATED ELEVD 
ELEVATOR ELEVR 
ENGINEERING ENG 
ENGRAVING ENGR 
ENTRANCE ENTR 
EPISCOPAL EPIS 
EQUIPMENT EQPT 

·EVANGELICAL EVAN 
EXCHANGE EXCH 
EXPERIMENTAL EXPTL 
FEDERAL FED 
FINIAL FIN 
FIRST lST 
FLAGPOLE FP 
FLAGSTAFF FS 
FOURTH 4TH 
FRONT RANGE FRGE 
FURNITURE FURN 

D-8 



Geodetic control point abbreviations (Continued) 

GABLE GAB 
GENERAL GEN 
GEODETIC GEOD 
GEOGRAPHIC GEOG 
GEOLOGICAL GEOL 
GOVERNMENT GOVT 
GROWERS GROS 
HARBOR HBR 
HARDWARE HOYE 
HEADQUARTERS HQ 
HEIGHTS HTS 
HIGHWAY HWY 
HISTORICAL HIST 
HOSPITAL HOSP 
HOUSE HSE 
HYDRO HYO 
IMMACULATE IMM 
IMPLEMENT IMPL 
IMPORT IMP 
INCINERATOR INC IN 
INCORPORATED INC 
INDEPENDENT IND 
INDUSTRIAL INDL 
INDUSTRY INDY 
INFIRMARY INFIRM 
INSTITUTE INST 
INSTITUTION INS TN 
INSURANCE INS 
INTERNATIONAL INTL 
INTERSTATE INT ST 
INTERSECT INT 
INVESTMENT INVT 
IRRIGATION IRRIG 

· ISLAND IS 
JUNCTION JCT 
1.ABORATORY I.AB 
LANDING LDC 
LATITUDE LAT 
LATTER DAY SAINTS LOS 
LEATHER LEA 
LEFT LT ** 

**The abbreviations R, T, LT, and RT must be 
adjacent to at least one numeric character. 
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Geodetic control point abbreviations (Continued) 

LIGHT LT 
LIGHTHOUSE UI 
LOCAL LCL 
LOCATION LOC 
LOCATION MONUMENT (Ul) LOC MON 
LOOKOUT LO 
LOOKOUT HOUSE LOH 
LOOKOUT TOYER LOT 
LONGITUDE LON 

. LUMBER LUM 
LUTHERAN LUTH 
MACHINERY MACH 
MAGAZINE MAGZ 
MAGNETIC MAG 
MAINTENANCE MAINT 
MANUFACTURED MFD 
MANUFACTURING MFG 
MARK MK 
MARKET MKT 
MAST MST 
MEANDER KDR 
MEANDER CORNER (MC) KDR COR 
MERCHANDISE MDSE 
MERCANTILE MERC 
METHODIST METH 
METROPOLITAN MET 
MICROWAVE MV 
MILE or MILES MI 
MILEPOST MP 
MILITARY MIL 
MILLING MILL 
MONUMENT MON 
MOUNT MT 

·MOUNTAIN MTN 
MUNICIPAL MUN 
MUSEUM MUS 
NATIONAL NAT 
NAVIGATION NAV 
NEAR NR 
NORTH N 
NORTHEAST NE 
NORTHWEST NW 
OBJECT OBJ 
OBSERVATION OBS 
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Geodetic control point abbreviations (Continued) 

OBSERVATORY 
OBSTRUCTION 
OFFICE 
ORDNANCE 
ORGANIZATION 
ORTHODOX 
PEAK 
PENINSUL\ 
PETROLEUM 
PINNACLE 
PLANT 
POINT 
POINT A 
POINT OF CURVE 
POINT OF INTERSECTION 
POINT OF TANGENT 
POLICE 
POWER 
POWERHOUSE 
PRESBYTERIAN 
PRIMARY 
PRIMARY TRAVERSE STATION 
PRINTING 
PROCESS 
PRODUCING 
PRODUCT 
PROPERTIES 
PROTESTANT 
PUBLIC 
PUBLISHING 
QUARTER 
RADIO 
RAILROAD 

-RAILWAY 
RANGE 
RANGE (Township) 
REAR RANGE 
REFERENCE 
REFERENCE MARK 
REFERENCE MONUMENT (RM) 
REFERENCE POINT 

OBSY 
OBS TR 
OFF 
ORD 
ORG 
ORTH 
PK 
PEN 
PET 
PCLE 
PLT 
PT 
PTA 
POC 
PI 
POT 
POL 
.P'WR 
PHSE 
PRESB 
PRIM 
PTS 
PTG 
PRCS 
PRODG 
PROD 
PROP 
PROT 
PUB 
PUBG 
QTR 
RAD 
RR 
R'WY 
RGE 
R ** 
RRGE 
REF 
RM 
REF MON 
RP 

**The abbreviations R, T, LT, and RT must be 
adjacent to at least one numeric character. 



Geodetic control point abbreviations (Continued) 

REFINING 
REFORMED 
REFRIGERATING 
RESET 
RIGHT 
RIGHT OF Ti/AY 
ROAD 
ROMAN 
ROUTE 
RUNlJAY 
SAINT 
SANITARY 
SANITORIUM 
SAVINGS 
SCHOOL 
SCHOOUIOUSE 
SCIENTIFIC 
SECOND 
SECTION 
SECTIONS 
SEMINARY 
SERVICE 
SOCIETY 
SOUTH 
SOUTHEAST 
SOUTHWEST 
SPECIAL 
SPECIAL MEANDER CORNER (SMC) 
SPIRE 
SQUARE 
STACK 
STANDARD 
STANDARD CORNER (SC) 

-STANDPIPE 
STATION 
STEEPLE 
STORAGE 
STREET 
SUBURBAN 
SUPERINTENDENT 
TANK 

REFG 
REFM 
RE FRIG 
RST 
RT ** 
ROTil 
RD 
ROH 
RTE 
RNWY 
ST 
SANIT 
SAN 
SVGS 
SCH 
SCH SE 
SCI 
2ND 
SEC 
SECS 
SEM 
SERV 
soc 
s 
SE 
STil 
SPL 
SPL MDR COR 
SP 
SQ 
STK 
STD 
SC 
SP I PE 
STA 
STPE 
STGE 
STR 
SUBR 
SUPT 
TI< 

**The abbreviations R, T, LT, and RT must be 
adjacent to at least one numeric character. 
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Geodetic control point abbreviations (Continued) 

TANGENT TAN 
TANGENT OFFSET TOS 
TECHNICAL TECH 
TELEGRAPH TELG 
TELEPHONE TEL 
TELEVISION TV 
TEMP POINT A TP A 
TERMINAL TERM 
TERRITORY TERR 

. THEOLOGICAL THEO 
THIRD 3RD 
TOYER TWR 
TOWNSHIP NP 
TOWNSHIP (Tier) T ** 
TRACT TR 
TRANSCONTINENTAL TRANS CON 
TRANSMISSION TRAN SM 
TRANSPORTATION TRANSP 
TRAVERSE TRAV 
TRAVERSE STATION TS 
TRIANGLE TRI 
TURNPIKE TPK 
UNITARIAN UNIT 
UNIVERSITY UNIV 
VACUUM VAC 
VERTEX VTX 
VIUAGE VIL 
WATER WT 
WEST w 
WAREHOUSE WHSE 
WINDMILL WMILL 
WITNESS CORNER (WC) WC 
WITNESS POST (lJP), wood WP 

·WITNESS POST, metal MWP 
WITNESS POST, fiberglass FWP 

**The abbreviations R, T, LT, and RT must be 
adjacent to at least one numeric character. 
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FORMAT~ 

Only NGS employees and agents may set brass disks and aluminum flanges precast 
with NGS logo. Such marks must be stamped with designations supplied by the 
agency. Each geodetic control point designation should be unique among all the 
designations located within a defined region . 

Format 

Geodetic Control Points 
Tide Station Bench marks 
Staffs or ETG RMs at Tide or Water-Level Stations 
Water Level Station Bench Marks 
Airport Runways 
Political Boundaries 
Highways and Roads 
Railroads, Canals and Rivers 
Landmarks 
Township and Range Control Point Information 
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Geodetic control points 

FORMAT: NAKE SPECIAL 

1. NAME 

A. The following method is generally used for naming vertical control 
points (bench marks). The first mark established in a state is 
designated •A", then •B" and so on through the alphabet, except the 
letters •I• and •o• which are not used because they are too easily 
confused with the numbers •1• and •o•. The next series of marks is 
identified as "Al", •Bl", etc.; then "A 2•, "B 2", etc., and so on 
through the alphabet. In some cases, more than one letter is used 
to distinguish between bench marks that have accidentally been given 
the same name in the same state. 

B. The following method is generally used for naming a horizontal 
control point (triangulation or traverse). The name should serve 
not only to identify the station but to suggest the local geographic 
location or feature. The name should be used only once within a 
county and preferably a given state. Therefore, use sufficient 
variety to avoid duplication. A short name is desirable, but if a 
longer name is required to properly serve the purpose, it should be 
used. In those cases where a well known geographical feature in the 
vicinity is used, or the name of a local landowner, the name should 
be spelled correctly. 

2. SPECIAL USE 

A. These terms are used with vertical control points to distinguish 
between names used more than once in a state or to indicate 
disturbance of the original bench mark (e.g., "RESET"). 

B. These terms are used with horizontal control points to explain a 
local use or disturbance to the original mark or its designation. 
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Examples: 

Geodetic control points 

NAME SPECIAL 

Station Number Use 
--------------------+-----------+-----------
A 
L 
L 
Y'i 
c 
LEON 
LEON 
LEON 
LEON 
LEON 
LEON 
LEON 
LEON 
LEON 
LEON 2 
LEON 2 
LEON 2 
LEON 2 
LEON 2 

D-16 

690 
690 
1150 
1244 

RM 1 
RM 2 
AZ MK 
AZ MK 
AZ MK 
AZ MK 2 

RM 3 
RM 4 
AZ MK 
AZ MK 2 

RESET 

x 

ECC 
RESET 

RESET 
PTA 



Tide station bench marks 

FORMAT: LOCATION OBJECT SPECIAL 

1. LOCATION Code and Station 

A. The location has two parts, the first part, the CODE, is a 3-digit 
State code given for each geographical region . 

B. The second part of the location, the STATION NUMBER, is an unique 
4-digit number assigned to a particular tide station within a given 
geographical area. 

2. OBJECT Identification 

A. The MARK USE gives infonuation on the nature of the object which was 
used. 

B. The PllBLICATION NAME is used to give the proper identification of the 
object. In most cases, this field should be based on the stamping. 
If there is no stamping, use the name given in the tidal publication. 
In either case, this field is subject to the guidelines given in this 
Annex. 

3. SPECIAL Use 

This term is used to explain a local use or disturbance to the original 
mark. 

NOTE: If other types of marks are used in tidal surveys, see other format 
rules for their primary designations; and add aliases according to the 
following examples: 

Mark type 
Stamping 
Primary designation 
Alias 

Mark type 
Stamping 
Primary designation 
Alias 

DS (Triangulation Station Mark) 
BREACH 1963 
BREACH 
866 5552 TIDAL 

DB (Bench Mark Disk) 
V 163 RESET 1984 
V 163 RESET 
872 9871 TIDAL 
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Examples 

Tide station bench marks set before or about 1976 

LOCATION OBJECT SPECIAL 

Code I Station I Mark I Identification I Use 
State I No. I use I Publication name I 

--------+------------+-------+----------------------+---------
866 1684 TIDAL HB 1 I 
857 4680 TIDAL BASIC I 
872 0030 TIDAL 37 I RESET 
944 0886 TIDAL USE 5 l 

Tide station bench marks set after about 1976 

Code 
State 

872 
872 

LOCATION 

I Station 
I No. 

I 0051 
I 9554 

OBJECT 

I Identification 
I Publication name 

I D 
I c 

0-18 

I Mark 
I use 

SPECIAL 

I Use 
I 

I TIDAL l 
I TIDAL l RESET 



Staffs or electric tape gage (ETG) reading marks 
at tide or water-level stations 

FORMAT : TEMPORAL LOCATION OBJECT SPECIAL 

1 . TEMPORAL Reference 

The Temporal Reference is identified by setting the term MTBM" in front of 
the location. 

2. LOCATION Code and Station 

A. The location has two parts, the first, the CODE ,. is either a 3-digit 
STATE number code for a State or a 3-digit CUTTER code for defining a 
part of a lake or channel . 

B. The second part of the location, the STATION NUMBER, is an unique 
4-digit number assigned to a particular tide or water level station 
within a given geographical area. 

3. OBJECT Identification 

The Object Identification gives information on the nature of the object 
that was used . 

4 . SPECIAL Use 
These terms are used to indicate the graduation of the tide or water 
level staff on which the level rod was placed. 
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Examples 

Staffs located at tide stations 
----------------------------------------------------·----------------------

TEMPORAL LOCATION OBJECT SPECIAL 

------------------------------------------------------·--------------------
Reference I Code 

TBM 

I State 

I 872 
I 

I Station 
I No. 

I 2029 
I 

Identification 

STAFF 

Use 

I 6 FT 
I 

Electric (or ·•zero electric•) tape gage reading marks at tide ·stations 

TEMPORAL 

Reference I Code 
I State 

LOCATION 

l Station 
I No. 

OBJECT SPECIAL 

Identification Use 

-----------+--------+-----------+------------------------------+-----------
TBH I 872 J 9678 ETG READ MK 

I l 

Staffs located at water level stations 

TEMPORAL LOCATION 

Reference I Code I Station 
I Cutter I No. 

OBJECT 

Identification 

SPECIAL 

Use 

-----------+--------+-----------+------------------------------+-----------
TBH I 906 I 3000 STAFF I 6 FT 

I I I 

Electric tape gage (ETG) reading marks at water level stations 

TEMPORAL LOCATION OBJECT SPECIAL 
-----------+--------+-----------+------------------------------+-----------
Re·ference I Code I Station Identification Use 

I Cutter I No. 
-----------+--------+-----------+------------------------------+-----------

TBH I 907 I 5099 ETG READ MK 
I I 



Water level station bench marks 

FORMAT : LOCATION OBJECT SPECIAL 

1 . LOCATION Code and Station 

A. The first part of the location is the 3-digit code for defining a 
part of a lake or channel within the CUTl'ER Code System . 

B. The second part of the location, the STATION NUMBER, is a unique 
4-digit number assigned to the water level station within a given 
geographical area. 

2. OBJECT Identification 

In most cases , this field should be based on the stamping. If there 
is no stamping, use the name given in the water level publication. 
In either case , this field is subject to the guidelines given in this 
annex . 

3 . SPECIAL Use 

These character strings are used to explain some local use or 
disturbance to the original mark. 

NOTE: If other types of marks are used in water level surveys , see other 
format rules for their primary designation and add an alias according 
to the following example: 

Mark type 
Stamping 
Primary designation 
Alias 

F 
c 234 1980 
c 234 
906 3087 
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Examples 

Water level station bench marks set before or about 1976 

LOCATION OBJECT SPECIAL 

------------------------------------------------------------------
Code I Station 
Cutter I No 

Identification Use 

--------+-----------+--------- ------------------+-------------
907 I 5098 ROAD A 
907 I 5098 ROAD A RESET 

Water level station bench marks set after about 1976 

LOCATION 

Code I Station 
Cutter I No. 

907 
907 

I 5085 
I 5085 

OBJECT 

I F 
· I F 

Identification 

SPECIAL 

Use 

RESET 



Airport runways 

FORMAT: ALIGNMENT OBJECT LOCATION SPECIAL 

l , ALIGNMENT Survey Name 

Use the proper NAME of the town, city, or a geographic location 
within the area for the airport. 

2. OBJECT Identification 

Enter the type of alignment object, in this case it is the airport 
RUNWAY. 

3. LOCATION Station (Runway Number) and Tangent Offset (TOS) 

A. The location has two part.s, the first part is called the runway 
number and should be a 2-digit numerical value . These two digits 
are taken from the first two digits of the 3-digit runway (measured 
from north) azi.muth, i.e . , 01 , 13 , 22, or 34 which were taken from the 
azimuths of 010, 130, 220, and 340 respectively . 

B. The second part of the location, the tangent offset (TOS) , is the 
location of the control point in question with respect to the center 
of the alignment, that is, the distance (in meters / feet) either left 
or right. 

4. SPECIAL Use 

Terms such as A PT, ECC, HUB, PTA, RESET , and TP A are used to 
explain a local use or disturbance to the original mark. 

Examples 

Airport runways 

ALIGNMENT OBJECT LOCATION SPECIAL 

Survey name . I Identification I Station I TOS Use 
---------------------+------------------+---------+---------+--------------
KENNEWICK AIRPORT 
KENNEYICK AIRPORT 
KENNEYICK AIRPORT 
KENNEWICK APT AZ MK 
KENNEYICK APT 
KENNEWICK APT 
KENNEWICK APT 
KENNEYICK APT 

RUNWAY 
RUNWAY 
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00 
36 
02 
20 

OFFSET 
CL 
CL 
CL 

ECG 
RESET 

HUB 



Political boundaries 

FORMAT: ALIGNMENT OBJECT DESIGNATE POLITICAL SPECIAL 

1. ALIGNMENT Survey 

The term BOUNDARY is used when two or more participants are in common 
or adjacent to an alignment. 

2. OBJECT Identification 

Enter the type of alignment object, such as name, station, miles, 
mileposts, monuments, reference points, etc. 

3. DESIGNATE Reference 

The designate reference is used to identify the unique number, 
letters, or symbols that describe the control point. 

4. POLITICAL Participants 

A. All participants in common or adjacent to the alignment boundary 
are listed in alphabetical order. 

B. The political participants to be selected and entered first will 
be by the following order: international, federal, reservations, 
state, county, municipal, and private. 

C. The selection order will provide the correct entries for the 
country/state and county fields used within the NGS data base. 

5. SPECIAL Use 

Terms such as A PT, ECC, HUB, PTA, RESET, and TP A are used to 
explain a local use or disturbance to the original mark. 

ALIGNMENT 

Survey 

BOUNDARY 
BOUNDARY 
BOUNDARY 
BOUNDARY 
BOUNDARY 
BOUNDARY 
BOUNDARY 
BOUNDARY 
BOUNDARY 

OBJECT 

Identification 

MONUMENT 
MILEPOST 
TRAVERSE STATION 
ARC STONE 
CORNER STONE 
TANGENT STONE 
INTERSECT STONE 
POINT 
REFERENCE POINT 

Examples 

Political boundaries 

DESIGNATE POLITICAL SPECIAL 

Reference I Participants I Use 
-----------1---------------1----------
84 A I MX us I RESET 
360 I ND SD l 
110 A I CD us I ECC 
14 I DE PA I RESET 
2 I MD PA I 
1 I DE MD I 
OFFSET I DE PA I 
24 I CD us I 
22 1 AZ CA I 
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Highways and roads 

FORMAT: ALIGNMENT OBJECT LOCATION SPECIAL 

1. ALIGNMENT Survey Name 

A. Use the term Ixxx for all Interstate highways. 
B. Use the term HIGHWAY for all Federal highways. 
c. Use the term ROUTE for all State highways. 
D. Use the term ROAD for all county roads. 
E. Use the municipality name for all local streets, avenues, 

boulevards, pikes, roads, etc. 

2. OBJECT Identification 

A. Enter the type of alignment object, such as the name and station, 
miles, mileposts, monuments, reference points, etc. 

B. Or enter the proper name of the alignment, such as the name of the 
city street. 

3. LOCATION Station and Tangent Offset 

A. The location uses two parts, the first part is called the 
stationing. This part should be, for most cases, a numeric value. 

B. The second part of the location, the tangent offset (TOS), is the 
location of the point in question with respect to the center of 
the alignment, that is, the distance (in meters/feet) either left 
or right. 

4. SPECIAL Use 

Terms such as A PT, ECC, HUB, PTA, RESET, and TP A are used to explain a 
local use or disturbance to the original mark. 

Examples 
Highways and roads 

-·------------- ... ---------------------·----------------------·---------
ALIGNMENT OBJECT LOCATION 
·---------------~----------------~---·~---------
Survey name I Identification I Station 
---------------1------------------1-------------
I495 I MILEPOST I 99.387 
HIGHWAY 50 I STATION I 1234+00 
ROUTE 355 I STATION KARl< I 233+16 
ROUTE 193 l REFERENCE POINT I 21+00 
ROAD 2786 J MILEPOST I 37.3 
ROCKVILLE I MAPLE AVE STA I 1+32 
ROCKVILLE I MAPLE AVE STA I 2+50 
PASCO I MAIN STREET I PI 9 

------------------------------------------------
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SPECIAL 

TOS I Use 
-----------1---------
CL 
SOLT 
POC 

39RT 
POT 

1 ECC 
I 
l 
l 
I RESET 
I 
I 
I 



Railroads, canals and rivers 

FORMAT: ALIGNMENT OBJECT LOCATION SPECIAL 

1 . ALIGNMENT Survey 

A. The terms RAILROAD or RAILWAY for alignments which follow these 
right-of-ways. 

B. Use the characters CANAL or REACH for those man made waterways. 
C. Use the characters RIVER for all natural waterways. 

2. OBJECT Identification 

Enter the type of alignment object, such as name, station, miles , 
mileposts, monuments, reference points, etc. 

3 . LOCATION Station and Tangent Offset 

A. The location uses two parts , the first part is called the 
stationing . This part should be, for most cases, a numeric value. 

B. The second part of the location, the tangent offset (TOS) , is the 
location of the point in question with respect to the center of 
the alignment, that is, the distance (in meters/feet) either left 
or right. 

4. SPECIAL Use 

Terms such as A PT, ECC, HUB, PTA, RESET, and TP A are used to explain 
a local use or disturbance to the original mark. 

Examples 

Railroads, canals and rivers 
----·---------------------- ----------------------------------- ----
ALIGNMENT OBJECT LOCATION SPECIAL 

Survey I Identification I Station I TOS I Use 
-----------1-----------------1-- ------------1-----------1---------
RAILROAD I MILEPOST I 347 . 8 I CL I RESET 
RAILWAY I MILEPOST I 216 . 455 I OFFSET I 
REACH I l I 22+00 I 400LT I ECC 
REACH I l I PI 2 I I 
REACH I 3 I 295+o0 I 400LT 1 · 
RIVER I SNAKE MILEPOST I 37.3 I I 

-- ------ ------------ --· -------------------------------------------
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Landmarks 

FORMAT: LOCATION OWNERSHIP OBJECT SPECIAL 

l. LOCATION 

A. The general area in which the landmark is located should be used, 
such as the nearest city, town, or local geographic area. 

B. However, some landmarks by the nature of their name alone will be 
enough to give a general location, e.g . STATUE OF: LIBERTY (New York), 
SEARS TOWER (Chicago), and SEATTLE SPACE NEEDLE (Seattle). 

2. OWNERSHIP . 

A. The ownership should be the proper name of the existing owner at the 
time the landmark was positioned . Later recovery information will 
reflect the changes of ownership. 

B. If the ownership is a political group, such as a state or county, do 
not include the name of the state or county. 

3 . OBJECT Identification 
For a landmark, enter a general name in order to identify it. 

4. SPECIAL Target 
The special target is used to uniquely identify the exact object 
sighted as the landmark . 

Examples 
Landmarks 

------------------------------------------------------------------------------
LOCATION OWNERSHIP OBJECT SPECIAL 

+------------------------+--------------
Identification Target 

-------------+---------- ---------- ----+------------------------+--------------
ASHLAND I MUNICIPAL AIRPORT BEACON 
BETHESDA t GREEK ORTHODOX CHURCH CROSS 
CARSON CITY I STATE POLICE RADIO STATION MAST 
FRANKLIN I COUNTY HOSPITAL FU\GPOLE 
KEY WEST I FORT MONROE BATTERY RED LIGHT 
US VEGAS I TV STATION KUS MAST 
LOVELOCK RADIO STATION KOB 893 MAST 
NEW YORK PORT AUTHORITY BUILDING FUGPOLE 
PASCO COUNTY COURTHOUSE DOME 
POTOMAC ST MARKS CATHOLIC CHURCH SPIRE 
ROCKVILLE HUGHES AIRCRAIT BUILDING APEX 
ROCKVILLE MUNICIPAL GAS TANK FINIAL 
ROCKVILLE MUNICIPAL WATER TANK BAU 
ROCKVILLE MUNICIPAL STANDPIPE FINIAL 
SALEM lST METHODIST CHURCH WEST SPIRE 
SALEM STATE HOSPITAL CLOCK APEX 
WINNEMUCCA RADIO STATION K\lNA MAST 
------------- --------------------- --------- --------- --·-----·- --------------
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Township and range control point information 

FORMAT: TOWNSHIP RANGE SECTION LOCATION 

Department of Interior, Bureau of Land Management disks are always marked by 
stamping them so as to be read looking north while standing on the south side. 
This relationship gives the viewer a pictorial or graphical representation of 
the physical relationship of the existing subdivision of the land under 
survey . 

The south and east boundaries of each township, for the most part, are the 
controlling sides, whereas north and west township boundaries will close onto 
the controlling standard parallel to the north and the guid~ meridian to the 
west of it respectively. 

1. TOWNSHIP 

A. One Township # 

Indicate the Township containing the identified survey monument . 
B. Two Townships ## (read from south to north) 

(1) List southernmost FIRST (one with lowest latitude) 
(2) List northernmost SECOND (one with higher latitude) 

2. RANGE 

A. One Range # 

Indicate the Range containing the identified survey monument . 
B. Two Ranges ## (read from west to east) 

(l) List Range on the left FIRST (western most) 
(2) List Range on the right SECOND (eastern most) 

3. SECTION 

A. Arrange and list all sections to be included, in a string of 
increasing section numbers. 

B. For Township surveys which are incomplete, show the identification 
(see part 4) as a Cardinal Corner of the •0ne• lowest section where 
the subdivision survey has been completed . 

4. LOCATION - Identification of a Subdivision Survey Point 

A. Standard Corner s c 
B. Closing Corner c c 
C. Meander Corner MC 
D. Quarter-Section Corner 1/4 CCR 
E. Location Monument LM 
F. Angle Point A p 
G. Witness Corner w c 
H. Cardinal Corner *** I. Identification as Found NIR Sl80 MP31 

***Use Lowest Section Number Completed . 
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I\ 
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UJ 
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1 

Figure D.l - Layout of Standard Parallels and Guide Meridians. 
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Tl5N R22E I TlSN R23E I TlSN R24E 
36 I 31 32 33 I 34 35 36 I 3 

I I I I I 
·----- .. -- +••••••+******+******+******+******+******+ ----------

* I * 
* I * 

1 * 6 I 5 4 3 2 1 * 6 
* I * 
* I * 
+------+------+------+------+------+------+ 
* I I I * 
* I I I * 

12 * 7 I 8 9 10 .1 11 I 12 * 7 
* I I I * 
* I I I * 
+------+------+------+------+------+------+ --
* I I I * 
* I I I * 

13 * 18 17 16 I 15 I 14 I 13 * 18 
* I I * 

Tl4N * Tl4N I I * Tl4N 
R22E +------+------+--- R23E ----+------+------+ R24E 

* * 
* * 

24 * 19 20 21 22 23 24 * 19 
* * 
* * 
+------+------+------+------+------+------+ --
* * 
* * 

25 * 30 29 28 27 26 25 * 30 
* * 
* * 
+------+------+------+------+------+----- -+ --
* * 
* * 

36 * 31 32 33 34 35 36 * 31 
* * 
* * 

----------+******+******+******+******+******+******+-----------
I I 

1 I 6 5 4 3 2 1 I 6 
Tl3N R22E I Tl3N R23E j Tl3N R24E 

Figure D.2 - Tl4N R23E SECS (1 - 36) as shown in Figure D.l. 
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T14N R23E 

SEC 33 SEC 34 I SEC 35 
I I 

--------(A)---------(B)-- - ------(C)--------
1 I 

SEC 4 I SEC 3 I SEC 2 

Tl3N R23E 

Tl3N R23E 

SEC 33 SEC 34 I SEC 35 
I I 

-----+-(D) -- - - -----(E)-------+-(F)---- 3RD STD PARALLEL NORTH 
(X) (Y) 

SEC 4 I SEC 3 1 SEC 2 

Tl2N R23E 

Figure D.3 - Designations for East/West Boundary Corners. 

Examples 

-- ---------------------- ------- -- -- ------------- ------ ----------
TOWNSHIP RANGE SECTION LOCATION 

---- ----------- · -· ·-- ----------------------------- ---------- ---
A T13 14N R23E SECS 3 4 33 34 
B Tl3 14N R23E SECS 3 34 1/4 COR 
c Tl3 14N R23E SECS 2 3 34 35 
D Tl3N R23E SECS 33 34 SC 

or D Tl3N R23E SEC 33 SE COR 
E Tl3N R23E SEC 34 1/ 4 COR 
F T13N R23E SECS 34 35 SC 

or F Tl3N R23E SEC 34 SE COR 
x Tl2N R23E SECS 3 4 cc 
y Tl2N R23E SECS 2 3 cc 

----------------------~----------------- - --------- -·-----------
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Tl7N R24E I Tl7N R2SSE 
s 36 I s 31 

4TH STD PARALLEL NORTH - - - ---+---(L)--- -
(Y) 

s 1 I s 6 
--(K)-

S 12 I s 7 
--(J)-

Tl6N R24E I Tl6N R2SE 
--------(1)--------

TlSN R24E I Tl5N R2SE 
--- - ----(H)-- ------

Tl4N R24E I Tl4N R25E 
--------(G)--------

S 1 I s 6 
- - (F) -

s 12 I s 7 
--(E)-

S 13 I S 18 
Tl3N R24E --(D)- Tl3N R2SE 

s 24 I s 19 
--(C)-

S 25 I s 30 
--(B)-

S 36 I s 31 
3RD STD PARALLEL NORTH ---+-·(A)-------

(X) 
s 1 I s 6 

Tl2N R24E -(W)- Tl2N R2SE 
I 

Figure D-4 - Designations for North/South Boundary Corners . 

Examples 

------------------- --------------- --- ----------------------
TOWNSHIP RANGE SECTION LOCATION 

------------------------------ ·--- ------------------------
w Tl2N R24 2SE SECS 1 6 7 12 I 
x Tl2N R24 25E SECS 1 6 I cc 
A Tl3N R24 25E SECS 31 36 I SC 
B Tl3N R24 25E SECS 25 30 31 361 
c Tl3N R24 2SE SECS 19 24 25 301 
D Tl3N R24 2SE SECS 13 18 19 241 
E Tl3N R24 25E SECS 7 12 13 18 
F Tl3N R24 25E SECS 1 6 7 12 
G Tl3 l4N R24 25E SECS 1 6 31 36 
H Tl4 lSN R24 25E SECS 1 6 31 36 
I TlS 16N R24 2SE SECS 1 6 31 36 
J Tl6N R24 25E SECS 7 12 13 18 
K Tl6N R24 25E SECS 1 6 7 12 
y Tl6N R24 25E SECS 1 6 cc 
L Tl7N R24 25E SECS 31 36 SC 

------------ --------------- --- ---------- -------------------
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ANNEX E 

STATION ORDER-AND-TYPE (OT) CODES 

This ANNEX cont.ains lists of the various types of horizontal control 
points with the corresponding two-character Order-and-Type (OT) Codes . 
The'se codes are used to classify every horizontal control point according 
to the general order of accuracy of the main-scheme. network of which i t is 
a part and according to the surveying method by which the point is 
positioned. The use of the OT Codes is explained in Chapter 2, pages 2-35 
thru 2-38. 

The first character (i.e., the "order code") of the OT Code indicates the 
order of accuracy of the main-scheme network of which the horizontal 
control point in question is a part or to which it is connected. It also 
indicates whether the horizontal control point is permanently marked and 
recoverable (e . g., a monwnented station or a landmark) or not permanently 
marked and hence nonrecoverable (e.g., an auxiliary point): 

ORDER CODES OF RECOVERABLE POINTS: 
A - Order A Interferometric Positioning 
B - Order B Interferometric Positioning 
0 - Trans-Continental Traverse (TCT) 
1 - 1st-Order Survey Scheme . 
2 - 2nd-Order (Class I and Class II) Survey Scheme 
3 - 3rd-Order (Class I and Class II) Survey Scheme 
4 - Lower-Than-3rd-Order Survey Scheme and Supplemental 

Unmonwnented Recoverable Landmarks (see p. E-4) 

ORDER CODES OF NONRECOVERABLE POINTS : 
5 - 1st-Order Survey Scheme 
6 2nd-Order (Class I and Class II) Survey Scheme 
7 3rd-Order (Class I and Class II) Survey Scheme 
8 Lower-Than-3rd-Order Survey Scheme 

The second code (i.e., the "type code") of the OT Code indicates the 
type of the (primary) surveying method by which the horizontal control 
point is positioned. It also shows whether the horizontal control 
point in question is a main-scheme station (i.e., one which is essential 
to the survey scheme) or a supplemental station (i.e . , one which is 
incidental to the survey scheme): 

TYPE CODES OF MAIN-SCHEME STATIONS : 
1 - Positioned Primarily by Triangulation (or by Intersection) 
2 - Positioned Primarily by Trilateration 
3 - Positioned Primarily by Traverse 
A - Positioned Primarily by Interferometric Satellite Relative 

Positioning 
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TYPE CODES OF SUPPLEMENTAL STATIONS: 
4 - Positioned Primarily by Triangulation 
5 Positioned Primarily by Trilateration 
6 Positioned Primarily by Traverse 
7 Positioned by Intersection ~: 1 if Main-Scheme Station) 
8 - Positioned by Resection 
B - Positioned Primarily by Interferometric Satellite Relative 

Positioning 

ORDER-AND-TYPE COT) CODES OF RECOVERABLE HORIZONTAL CONTROL POINIS - monumented 
(or otherwise permanently marked) stations, published as indicated . 

SURVEY PROCEDURES STATION TYPE OT PUBLISHED 
************************** ************ ** ********* 

MONUMENT'D STATIONS POSITlQNE;D BY GPS 
GPS Procedures Main-Scheme AA AA-Order 
GPS Procedures Main-Scheme BA B-Order 
GPS Procedures Supplemental BB B-Order 

STATIONS OF THE TRANS-CONTINENTAL TRAVERSE (TCT) 
TCT Procedures Main-Scheme * 03 1st-Order 
TCT Procedures Supplemental ** 06 1st-Order 

MONUMENIED SIATlONS POSITIONEQ ~RIMARILY ~y IRIANGULATION 
1st-Order Main-Scheme 11 1st-Order 
1st-Order Supplemental 14 2nd-Order 
2nd-Order (Class I or II) Main-Scheme 21 2nd-Order 
2nd-Order (Class I or II) Supplemental 24 3rd-Order 
3rd-Order (Class I or II) All Stations 31 3rd-Order 
Lower-Than-3rd-Order All Stations 41 Low-Order 

MONUMENTED STAIIQNS POSITIONED PRIMARILY BY TRILATERATION 
1st-Order Main-Scheme 12 1st-Order 
1st-Order Supplemental 15 2nd-Order 
2nd-Order (Class I or II) Main-Scheme 22 2nd-Order 
2nd-Order (Class I or II) Supplemental 25 2nd-Order 
3rd-Order (Class I or II) All Stations 32 3rd-Order 
Lower-Than-3rd-Order All Stations 42 Low-Order 

HONUMENTED STATIONS POSITIONED ~RIMARILY ~y TRAV~RSE 
1st-Order Main-Scheme 13 1st-Order 
1st-Order Supplemental 16 2nd-Order 
2nd-Order (Class I or II) Main-Scheme 23 2nd-Order 
2nd-Order (Class I or II) Supplemental 26 2nd-Order 
3rd-Order (Class I or II) All Stations 33 3rd-Order 
Lower-Than-3rd-Order All Stations 43 Low-Order 

* Main-Scheme Station - one which is essential to the survey scheme. 
** Supplemental Stati.on - one which is incidental to the survey scheme. 

E-2 



SURVEY PROCEDURES STATION TYPE OT PUBLISHED 
************************** ************ ** ********* 

MONUMENTE~ STATIONS POSITIONED BI INTERS~CTION 
1st-Order Main-Scheme ll 1st-Order 
1st-Order Supplemental 17 2nd-Order 
2nd-Order (Class I or 11) Main-Scheme 21 2nd-Order 
2nd-Order (Class I or 11) Supplemental 27 3rd-Order 
3rd-Order (Class I or 11) All Stations 37 3rd-Order 
Lower-Than-3rd-Order All Stations 47 Low-Order 

HONUM~NI~~ ~IAIIONS fO~IIION~Il §;Y RESECTION 
1st-Order All Stations 18 2nd-Order 
2nd-Order (Class I or 11) All Stations 28 2nd-Order 
3rd-Order (Class I or 11) All Stations 38 3rd-Order 
Lower-Than-3rd-Order All Stations 48 Low-Order 

ORDER-AND-TYPE COT) CODES OF NONRECOVERABLE HORIZONIAL CONIROL POINIS -temporary 
or auxiliary points, not permanently marked, which must be carried in the files 
for network integrity purposes. These horizontal control points will not be 
published. 

SURVEY PROCEDURES 
************************* 

STATION TYPE 
************ 

OT 
** 

STATIONS OF THE TRANS-CONIINENTAL TRAVERSE CTCT) - must be monumented. 

UNMARKED STATIONS POSITIONED PRIMARILY BY TRIANGULATION 
1st-Order Main-Scheme* 51 
1st-Order Supplemental** 
2nd-Order (Class I or 11) Main-Scheme 
2nd-Order (Class I or 11) Supplemental 
3rd-Order (Class I or 11) All Stations 
Lower-Than-3rd-Order All Stations 

UNMAR.KED SIATIONS POSITIONED PRIMA.RILY BY !RILATERATION 

54 
61 
64 
71 
81 

1st-Order Main-Scheme 52 
1st-Order Supplemental 55 
2nd-Order (Class I or II) Main-Scheme 62 
2nd-Order (Class I or II) Supplemental 65 
3rd-Order (Class I or II) All Stations 72 
Lower-Than-3rd-Order All Stations 82 

------------------------------------------------------------------------
* Main-Scheme Station - one which is essential to the survey scheme. 

** Supplemental Station - one which is incidental to the survey scheme. 
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SURVEY PROCEDURES 
************************** 

STATION TYPE 
************ 

UNMARKED STAIIONS POSITIONED PRIMARILY BY TRAVERSE 
1st-Order 
1st-Order 
2nd-Order (Class I or II) 
2nd-Order (Class I or II) 
3rd-Order (Class I or II) 
Lower-Than-3rd-Order 

Main-Scheme 
Supplemental 
Main-Scheme 
Supplemental 
All Stations 
All Stations 

UNMARKED STAIIONS POSITIONED BY INIERSECTION 
1st-Order Main-Scheme 
1st-Order Supplemental 
2nd-Order (Class I or II) Main-Scheme 
2nd-Order (Class I or II) Supplemental 
3rd-Order (Class I or II) All Stations 
Lower-Than-3rd-Order All Stations 

UNMARKED STATIONS POSITIONED BY RESECTION 
1st-Order All Stations 
2nd-Order (Class I or II) All Stations 
3rd-Order (Class I or II) All Stations 
Lower-Than-3rd-Order All Stations 

OT 
** 

53 
56 
63 
66 
73 
83 

51 
.57 
61 
67 
77 
87 

58 
68 
78 
88 

ORDER-AND-TYPE (QT) CODES OF UNMONUMENTED RECOVERABLE l.ANDMARKS - normally 
positioned as supplemental low-accuracy control points, possibly used as 
main-scheme triangulation stations (e.g., a well-defined church spire used 
as the unoccupied center of a central-point figure in a triangulation 
network), published as indicated. 

SURVEY PROCEDURES 
************************* 

STATION TYPE 
************ 

IANDHARKS USED AS MAIN-SCHEME TRIANGUI.ATION STATIONS 
1st-Order Kain-Scheme 
2nd-Order (Class I or II) 
3rd-Order (Class I or II) 
Lower-Than-3rd-Order 

Kain-Scheme 
Main-Scheme 
Main-Scheme 

IANDMARKS POSITIONED AS SUPPLEMENTAL CONTROL POINTS 
Any-Order Traverse Supplemental 
Any-Order Intersection Supplemental 
Any-Order Resection Supplemental 
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OT PUBLISHED 
** ********* 

ll 1st-Order 
21 2nd-Order 
31 3rd-Order 
41 Low-Order 

43 Low-Order 
47 Low-Order 
48 Low-Order 



ANNEX F 

NGS SURVEY EQUIPMENT CODES 

000-099 - Gravity Instruments and Satellite Systems 
100-199 - Theodolites and Transits 
200-299 - Leveling Instruments 
300-399 - Leveling Rods and Staffs 
400-499 Steel and Invar Tapes 
500-599 - Lightwave Distance-Measuring Equipment 
600-699 - Infrared Distance-Measuring Equipment 
700-799 - Microwave Distance-Measuring Equipment 
800-899 - Total Station-Measuring Equipment 
900-999 - Other Miscellaneous Surveying Equipment 

The purpose of the National Geodetic Survey (NGS) Survey Equipment Code 
is to provide a three-digit identifier for each item of survey equipment 
commonly used in connection with horizontal and vertical control surveys 
in the United States. The code has been devised in such a manner that 
the first digit of the three-digit identifier would indicate a specific 
category of survey equipment. Accordingly, there are ten broad survey 
equipment categories, the first of which (000-099) is reserved for 
gravity instruments and satellite systems, and the last (900-999) is 
reserved for miscellaneous survey equipment which does not fit into any 
of the specific categories. The ten survey equipment categories are 
listed above. 

Within each category, specific items and/or classes of survey equipment 
have been grouped into subcategories and assigned unique three-digit 
code numbers. The grouping of survey equipment into subcategories is 
intended to reflect the level of accuracy attained in common usage of 
the specific items or classes of survey equipment in question and not 
necessarily their intrinsic or potential accuracy. In each category and 
subcategory, a code is provided for items of survey equipment which do not 
appear among the items listed or which are not specifically identified. 
The respective lists of survey equipment are not all-inclusive, and series 
of numbers have been skipped in each category and/or subcategory to allow 
for additions. 
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CODE 
**** 

000 

010 

011 
012 
013 
014 
015 
016 
017 
018 
019 

030 

031 
032 
033 
034 
035 
036 
037 
038 

050 

051 
052 
053 
054 
055 
056 
057 
058 
059 
060 
061 
062 

MANUFACTURER 
************ 

INSTRUMENT MODEL OR TYPE 
************************ 

000-099 - GRAVITY INSTRUMENTS AND SATELLITE SYSTEMS 

Unspecified Unknown Instrument or System 

001-009 - Reserved for Absolute Gravity Devices 

010-029 - Gravimeters 

Unspecified Gravimeter 

Frost Frost Gravimeter 
North American North- American Gravime.ter 
LaCoste-Romberg Early Models 
LaCoste-Romberg G-Meter 
LaCoste-Romberg D-Meter 
Worden Unspecified 
Worden Uncompensated Model 
Worden Temperature-Compensated Model 
Scintrex CG-2 

030-049 - Doppler Satellite Tracking Systems 

Unspecified Doppler Satellite Tracking System 

Magnavox Geoceiver or Geoceiver II 
JKR JMR-1 
ITT ITT 5500 
Magnavox MX-702A 
APL Tranet 
Canadian Marconi CHA 722A 
Canadian Marconi CHA 722B 
Magnavox MX-1502 

050-099 - GPS Satellite Tracking Systems 

Unspecified GPS Satellite Tracking System 

Western Atlas Intl. 
Western Atlas Intl. 
Texas Instruments, Inc. 
Texas Instruments, Inc. 
Trimble Navigation, Ltd. 
Leica-Wild-Magnavox 
ISTAC, Inc. 
EDO Canada, Ltd. 
Motorola, Inc. 
Norstar Inscruments, Ltd. 
SER.GEL Inc . - USA 
Western Atlas Intl. 

MacrometerR VlOOO 
Macrometerr~ II 
TI-4100 (GESAR Software) 
TI-4100 (TI EPROM Software) 
4000 series ~ 
WM101/WM102/GPS-System 200 
Model 2002™ 
EDD JMR GeoTrak 
Eagle series 
Norstar 1000 
TRSS, NRlOl, NR104 
MINI-MAC"' 
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CODE 
**** 

063 
064 
065 
066 
067 
068 

100 

101 
102 
103 
104 
105 
106 
107 

120 

121 
122 
123 
124 
125 
126 

140 

141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 

MANUFACTURER 
************ 

INSTRUMENT MODEL OR TYPE 
************************ 

050-099 - GPS Satellite Trackin' Systems - Continued 

Ashtech, Inc . 
Allen Osborne Assoc., Inc. 
NovAtel Commun. , Ltd. 
Topcon America Corp. 
Del Norte Technology, Inc . 
Magellan 

XII series 
Rogue series 
NovAtel GPSCardTM 
GP-Rl, GP-RlD 
1008,1012 
NAVSOOO PRO 

100-199 - THEODOLITES AND TRANSITS 

Unspecified Theodolite or Transit 

101-119 - Instruments of Geodetic Astronomy 

Various 
Various 
Various 
Wild 
Kern 
Gigas-Askania 
Zeiss/Jena 

Zenith Telescope 
Meridian Telescope, Transit, or Circle 
Bamberg-Type Astronomic Transit 
T-4 
DKM3-A 
TPR 
Theo-Q02 

120-139 - First-Order (Geodetic) Theodolites 

Unspecified 0. "l, 0 . "2, 0. "5 Direct-Reading Theodol i te 

Various Ramsden-Type 30, 24 , 12-inch Theodolite 
Various USC&GS Parkhurst 
Wild T-3 
Kern DKM3 
CTS/Vickers Geodetic Tavistock 
Hilger-Watts Hicroptic No. 3 

140-159 - Second-Order (Universal) Theodolites 

Unspecified l" ' 2" I 5" Direct -Reading Theodolite 

Various USC&GS 7-inch Repeating Theodolite 
Wild T-2 or T·2E 
Kern DKM2 or DKH2-A 
CTS/Vickers V-400 Series 
Hilger-Watts Hicroptic No. 2 
Dietzgen/Askania A2 or A2E 
Zeiss/ Oberkochen Th2 
Zeiss/Jena Theo-010 or Theo-OlOA 
Nikon NT-3 or NT-5 
Sokkisha TM-lA 
Geotec TH-01 

F-3 



CODE MANUFACTURER INSTRUMENT MODEL OR TYPE 
**** ************ ************************ 

160-169 - Third-Order (Construction) Theodolites 

160 Unspecified Construction Theodolite or Transit 

161 Various 10" Direct-Reading Theodolite or Transit 
162 Various 20" Direct -Reading Theodolite or Transit 
163 Various 30" Direct-Reading Theodolite or Transit 
164 Various l' Direct-Reading Theodolite or Transit 

170-179 - 30' or Coarser An&Ulation Devices 

170 Unspecified 30' or Coarser Angulation Device 

171 Various 30' or Coarser Theodolite or Transit 
172 Various 30' or Coarser Compass Device 
173 Various 30' or Coarser Protractor 

180-199 - Gyroscopic theodolites 

180 Unspecified Gyro-Theodolite 

200-299 - LEVELING INSTRUMENTS 

200 Unspecified Leveling Instrument 

210-249 - Precise <Geodetic) Levels 

210 Unspecified Precise Level 

211-230 - Precise Spirit (Bµbble-Vial) Levels 

211 Various USC&GS Fischer 
212 USC&GS Stampfer-Type (1877-1899) 
213 Buff &· Berger Van Orden or Mendenhall 
214 Various Kem-Type (US Engineers) 
215 Zeiss Ni-III or Ni-A 
216 Zeiss/Jena Ni-004 
217 Wild N-3 
218 'Kern NK3-M 
219 Breithaupt NAB ON 
220 Fennel Precise Level 
221 Hilger-Watts Precise Level 
222 CTS/Vickers Geodetic Level 
223 Sokkisha PL-5 
224 Keuf fel & Esser Precise Level 
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CODE 
**** 

231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 

250 

251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 

271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 

MANUFACTURER 
************ 

INSTRUMENT MODEL OR TYPE 
•••••••***************** 

231-249 - Precise Compensator CSelf-Ali&nin&l Levels 

Zeiss/Oberkochen Nil 
Zeiss/Oberkochen Ni2 
Zeiss/Jena Ni-002 
Zeiss/Jena Ni-007 
Wild NA-2 or NAK-2 
Salmoiraghi 5190 
MOM Ni-A31 
Sokkisha B·l 
Kern GK2-A 
Tope on AT-D2 
Zeiss Ni-005A 
Leica,IWild NA2000 ·or NA2002 Digital 
Leica/\Jild NA3000 Digital Level 

2:2Q-282 - &ldn~er's !Yniv~r§lll Lev~li 

Unspecified Engineer's Level 

251-27Q - En&ineer's Spirit CBubble-Vi1ll I.evels 

Various 18-inch Dumpy-Type Level 
Various 18-inch Wye-Type Level 
Zeiss Ni-II or Ni-B 
Zeiss/Jena Ni-030 
Wild N-2 or NK-2 
Kern NK3 
Kern NK2 
Kern GK23 
Breithaupt NAKRE 
Fennel Engineer's Level 
Hilger-Watts Engineer's Level 
CTS/Vickers Engineer's Level 
Salmoiraghi 5160 Series 
Nikon · S2 
Sokkisha TTL-5 or n'L-6 
Geo tee L-11 or L-21 

Level 

271-289 - Engineer's Compen§ator CSelf-Ali&nin&l Level§ 

Zeiss/Oberkochen 
Zeiss/Jena 
Kern 
Breithaupt 
Fennel 
Hilger-Watts 
Salmoiraghl 
Ertel 
Nikon 
Sokkisha 
Geo tee 
Sokkisha 

Ni22 
Ni-025 
GKl-A 
AUTOM or AUCIR 
AU ING 
AUTOS ET 
5173, 5175, or 5180 
INA 
AE Series 
B-2 
AL-2 or AL-23 
C-1 
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CODE 
**** 

290 

291 
292 
293 

300 

310 

311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
340 
341 

350 

351 
352 

390 

391 
392 
393 
394 
395 
396 

MANUFACTURER INSTRUMENT MODEL OR TYPE 
************ ************************ 

290-299 - Builder's (Construction) Levels 

Unspecified Builder's Level 

Various Builder's Dumpy-Type Spirit Level 
Various Builder's Tilting Spirit Level 
Various Builder ts Compensator Level 

300-399 - LEVELING RODS AND STAFFS 

Unspecified Leveling Rod or Staff 

310-349 - Precise (Geodetic) Metal-Scale Rods 

Unspecified Precise Metal-Scale Rod 

USC&GS USC&GS Pre-Invar Rods 
USC&GS Invar (Introduced in 1916) 
Zeiss/Oberkochen Invar 
Zeiss/Jena Invar 
Wild Invar 
Kern Invar 
Breithaupt Invar 
Fennel Invar 
Hilger-Watts Invar 
CTS/Vickers Nil ex 
Salmoiraghi Invar 
Keuf f el & Esser Invar 
Gurley Invar 
Renick Invar (checkerboard) 
USGS Invar (Metal-Frame) 
Ne do Invar 
Nestler Invar 

350-389 - Engineer's Wooden Rods and Staffs 

Unspecified 

Various 
Various 

Engineer's Wooden Rod or Staff 

US Engineers 12-foot Rigid Rod 
US Geological Survey 12-foot Rigid Rod 

390-399 - Builder's Rods and Staffs 

Unspecified 

Various 
Various 
Various 
Various 
Lei ca/Wild 
Leica/Wild 

Builder's Rod or Staff 

Philadelphia Rod 
Chicago Rod 
California Rod 
12-foot Folding Rod 
3-piece Fiberglass (Bar-Code) Rod 
Invar (Bar-Code) Rod 



CODE 
**** 

400 

420 
421 
422 
423 

440 

·441 
442 
443 

460 

461 
462 
463 

500 

501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
531 
532 
533 
534 
535 
536 

MANUFACTURER INSTRUMENT MODEL OR TYPE 
************ ************************ 

400-499 - STEEL AND INVAR TAPES 

Unspecified Steel or Invar Tape 

420-439 - Calibrated Invar Tapes 

Unspecified Calibrated Invar Tape 
Various 25.-meter Calibrated Invar Tape 
Various SO-meter Calibrated Invar Tape 
Various 100-foot Calibrated Invar Tape 

440-459 - Calibrated Steel Tapes 

Unspecified 

Various 
Various 
Various 

Calibrated Steel Tape 

30-meter Calibrated Steel Tape 
100-foot Calibrated Steel Tape 
300-foot Calibrated Steel Tape 

460-479 - Uncalibrated Steel Tapes 

Unspecified 

Various 
Various 
Various 

Uncalibrated Steel Tape or Ruler 

30-meter Uncalibrated Steel Tape 
100-foot Uncalibrated Steel Tape 
300-foot Uncalibrated Steel Tape 

500-599 - LIGHTWAVE DISTANCE-MEASURING EQUIPMENT 

Unspecified Lightwave Electro-Optical DME 

AGA Geodimeter Model 1 
AGA Geodimeter Model 2 or 2A 
AGA Geodimeter Model 3 
AGA Geodimeter Model 4A, 4B, or 40 
AGA Geodimeter Model 4L or 4L lOA 
AGA Geodimeter Model 6 
AGA Geodimeter Model 6A 
AGA Geodimeter Model 6B 
AGA Geodimeter Model 6BL 
AGA Geodimeter Model 7T 
AGA Geodimeter Model 700 or 710 
AGA Geodimeter Model 76 or 78 
AGA Geodimeter Model 8 
Keuffel & Esser LSE Ranger I, II, or Ill 
Keuffel & Esser LSE Ranger IV 
Keuff el & Esser LSE Ranger v 
Keuffel & Esser LSE Rangemaster 
Keuffel & Esser Rangemaster II 
Keuffel & Esser Uni ranger 
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CODE 
**** 

541 
542 
551 
561 
562 
571 

600 

601 
602 
603 
604 
605 
606 
607 
611 
612 
613 
616 
617 
621 
622 
623 
624 
625 
626 
627 
628 
629 
631 
632 
633 
634 
635 
641 
642 
643 
651 
652 
661 
662 
663 
667 
671 
672 

MANUFACTURER 
************ 

INSTRUMENT MODEL OR TYPE 
************************ 

500-599 - LIGHTWAVE DISTANCE-MEASURING EQUIPMENT - CONTINUED 

Spectra-Physics 
Spectra-Physics 
Kern 
Cubic Percision 
Cubic Percision 
Leitz 

Geodolite 3G 
Transitlite LT-3 
ME-3000 Mekometer 
Rangemaster Ill 
Ranger V-A 
Red 2L 

600-699 - INFRARED DISTANCE-MEASURING EQUIPMENT 

Unspecified 

AGA 
AGA 
AGA 
AGA 
AGA 
AGA 
AGA 
Plessey 
Plessey 
Plessey 
Lietz 
Lietz 
'Wild 
'Wild 
'Wild 
'Wild 
'Wild 
'Wild 
'Wild 
Leica/Wild 
Le icaf'Wild 
Kern 
Kern 
Kern 
Kern 
Kern 
Zeiss/Oberkochen 
Zeiss/Oberkochen 
Zeiss/Oberkochen 
Keuf fel & Esser 
Keuffel & Esser 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Pen tax 
Cubic Precision 
Cubic Precision 

Infrared Electro-Optical DME 

Geodimeter Model 12 or 12A 
Geodimeter Model 78,110,114,116 
Geodimeter Model 210 or 220 
Geodimeter Model 120 or 216 
Geodimeter Model 6000 
Geodimeter Model 14 or 14A 
Geodimeter Model 112 or 122 
Tellurometer CD-6 
Tellurometer MA-100 
Tellurometer MA-200 
Red Mini 2 
Red 2A 
Distomat Dl-3 Series 
Distomat 01-10 Series 
Distomat Dl-4L 
Distomat Dl-5 or DI-SS 
DI 1000 or lOOOL 
DI 2000 
DI 3000 (time-pulse) 
DI 2002 
DI 1600 
DM-500 
DM-1000 or DM-2000 
DK 104 or DK 150 
OM 503 or DM 550 
DM 504 
SM 11 or RegElta 14 
Eldi Series 
SM 4 
LSE Microranger or Microranger II 
LSE Autoranger 
3800A or 3800B 
3805 or 3810 
3808A 
MD-14 or KD-20 
Cubitape DM-60 
HDM-70 
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CODE 
**** 

673 
674 
675 
676 
681 
685 
686 
687 
688 
693 
694 

700 

701 
702 
703 
704 
705 
709 
731 
732 
741 
751 

800 

801 
802 
803 
804 
810 
811 
812 
813 
816 
817 
821 
822 
823 
824 

MANUFACTURER 
************ 

INSTRUMENT MODEL OR TYPE 
************************ 

600-699 - INFRARED DISTANCE-MEASURING EQUIPMENT - CONTINUED 

Cubic Precision 
Cubic Precision 
Cubic Precision · 
Cubic Precision 
Carrol & Reed 
Top con 
Top con 
Top con 
Top con 
Nikon 
Nikon 

DM-80 or DM-81 
AutoRanger II 
Beetle 500 or SOOS 
Beetle 1000 or lOOOS 
Akkuranger Mark I 
DM-C2 
DM-A2 or DM-A3 
DM-S2 or DM-S3 
GTS-2R 
ND ·20 or ND 21 or ND 26 
ND 30 or ND 31 

700-799 - MICROWAVE DISTANCE-MEASURING EQUIPMENT 

Unspecified Microwave Electro-Magnetic 

Plessey Tellurometer MRA-1 
Plessey Tellurometer MRA-2 
Plessey Tellurometer MRA-3 
Plessey Tellurometer MRA-4 
Plessey Tellurometer MRA -5 
Plessey Tellurometer CA-1000 
Wild Distomat DI-50 
Wild Distomat DI-60 
Cubic Electrotape DM-20 
Fairchild Microchain 

800-899 - TOTAL STATION-MEASURING EQUIPMENT 

Unspecified Total Station 

801-860 - Self Contained Instruments 

Leitz SDM3F or SDM3FR 
Leitz SET 2 
Leitz SET 3 
Leitz SET 4 
Nikon NTD-4 
Nikon NTD - 2S 
Nikon DTMl 
Nikon DTMS 
Geotronics AB Geodimeter 142 
AGA Geodimeter 140 
Pen tax PX20D 
Pen tax PXlOD 
Pen tax PX06D 
Pent ax PTS-10 
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CODE 
**** 

825 
826 
830 
831 
832 
833 
840 
841 
842 
850 
851 
856 

861 
862 
871 
872 
881 
882 
883 
884 
885 

900 

MANUFACTURER 

*****" ""*""" 
INSTRUMENT MODEL OR TYPE 
************************ 

801-860 - Self Contained Instruments - Continued 

Pen tax 
Pen tax 
Top con 
Top con 
Top con 
To pc on 
'Wild 
'Wild 
Lei ca/Wild 
Zeiss 
Zeiss 
Hewlett-Packard 

PTS-1110 
PTS-1105 
GTS or GTS-2R 
GTS-3B or GTS-3C 
ET-1 or ET-2 
GTS-4A or GTS-4B 
TC1600 
TC2000 
TC2002 
ELTA 3 
ELTA 4 
3820A 

861-899 - Modular Instruments 

Kern El/DM504 
Kern E2/DH504 
Leitz DT2/Red Mini 2 
Leitz DT2/Red 2A or Red 2L 
'Wild TlOOO 
'Wild Tl600 
'Wild T2000 or T2000S 
'Wild T2002 
Leica/Wild T3000 

900-999 - OTHER MISCELLANEOUS SURVEYING EQUIPMENT 

Unspecified Miscellaneous Surveying 
Equipment 

F-10 



ANNEX G 

ELLIPSOID HEIGHT ORDER-AND-CLASS (OC) CODES 

This annex contains ellipsoid height Order and Class (OC) codes . These two
digit codes are used to classify each ellipsoid height value observed and 
adjusted at horizontal control points . 

The first character of the OC code indicates the order and the second character 
the class , in accordance with the follow i ng draft standards for class i fying 
ellipsoid height determinations : 

QC Code 

11 
12 
21 
22 
31 
32 
41 
42 
51 
52 

Classification 

First Order ,, Class I 
First Order , Class II 
Second Order , Class I 
Second Order , Class II 
Third Order , Class I 
Third Order , Class II 
Fourth Order , Class I 
Fourth Order , Class II 
Fifth Order , Class I 
Fi fth Order , Class II 

b - Maximum Height 
Pifference Accuracy 

0.5 
0 . 7 
1.0 
1.3 
2 . 0 
3. 0 
6 .0 

15 . 0 
30.0 
60 . 0 

The ellipsoid height difference accuracy (b) i s computed from a mi n i mally 
constrained, correctly weighted , least squares adjustment by the formula : 

b - s / sqrt(d) 

where : d - horizontal distance in kilometers between control points . 
s - propagated standard deviat i on of ellipsoid height difference 

in millimeters between control points obtained from the least 
squares adjustment . 

The following table l i sts the standar d errors of elli psoi d he i ght differences at 
various d i stances : 

Standard Error (mm) 

oc Code 

Distance (lga) ll ll 21 ll .ll .ll 41 il .a 22. 

l . 5 . 7 1. 0 1. 3 2 3 6 15 30 60 
5 1.1 1. 6 2 . 2 2 . 9 4.5 6 . 7 13 34 67 134 

10 1.6 2 . 2 3 .2 4 . 1 6 . 3 9 . 5 19 47 95 190 
25 2 . 5 3 . 5 5 . 0 6 . 5 10 15 30 75 150 300 
50 3 . 5 4 . 9 7.1 9 . 2 14 21 42 106 212 424 
75 4. 3 6 . 1 8 .7 11 17 26 52 130 260 520 

100 5.0 7 . 0 10 13 20 30 60 150 300 600 

G-1 



INTENTIONALLY Bl.ANK 

G- 2 



.. c 
:.J 

30• - .;-. ___ .._... 

-~i-~+· -
is· - g 

..._ 
I / ~' 'r ''I'° No L'Dal Time " ""·~· .... . j :;..:.:;~;a Dale Known 

ANNEX H 

STANDARD TIME ZONES 
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ANNEX I 

SUMMARY OF CODES USED IN GEODETIC SURVEY POINT DESCRIPTIONS 

This annex contains lists of codes that are used in the preparation of station 
descriptions and recovery notes pertaining to geodetic control points. The use of 
these codes is explained in Chapter 3, entitled GEODETIC SURVEY POINT DESCRIPTIVE 
CGEOD DESC) DAIA. 

DR CODE • used to identify the descriptive data by type . 

ENTRY 
D 

R 

DEFINITION 
An original description of a newly set mark . 

Everything else (includes recovered , not recovered, destroyed, and 
the first report to NGS of a pre-existing mark not in the NGS data 
base). 

RECOVERY TYPE CODE (optional) - used to classify recovery descriptions relative to 
existing information residing in the agency data base. 

ENTRY 

F 

M 

T 

DEFINITION 

A full recovery description of a survey point which you think is 
not included in the NGS Data Base . 

A recovery description which does not contain a complete textual 
description of the mark , but may contain updates or modifications 
to the most current description . This is used when a mark is 
destroyed or not recovered, or when the text of the previous 
description of this mark in the NGS data base requires no update 
(i . e . , the text is in accord with current practice, and the 
situation at the mark has not changed). 

A complete re-description of a mark which is included in the NGS 
data base . 

SPECIAL APPLICATIONS CODE - used to represent certain specialized information 
about the control point . 

ENTRY 

F 

p 

0 

T 

N 

DEFINITION 

Fault monitoring site 

Site determined suitable for receiving satellite signals in 
connection with geodetic surveys 

Other (see descriptive text) 

Tidal station 

Site not suitable for receiving satellite signals 
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SETrING CODE - used to complement all MARl<ER TYPE CODES except Landmark 
stations. 

SHALLOW SETI'INGS (LESS THAN 10 FI' DEEP) 

00 - setting not listed - see description 
01 - unspecified shallow 
02 - driven into the ground 
03 - imbedded in the ground 
04 - surrounded by a mass of concrete 
05 - set into the top of an irregular mass of concrete 
07 - set into the top of a round concrete monument 
08 - set into the top of a square concrete monument 

set into the top of a prefabricated concrete post 
09 - imbedded in the ground 
10 surrounded by a mass of concrete 
ll - imbedded in a mass of concrete 

set into a prefabricated concrete block 

DEFAULT STABILITY CODE 

D 
D 
0 
D 
0 
0 
c 
c 

0 
0 
c 

12 - imbedded in the ground 0 
13 - surrounded by a nass of concrete D 
14 - imbedded in a mass of concrete C 
15 - a metal rod driven into the ground 0 
16 - a netal rod with base plate buried/screwed into the ground C 

set into the top of a metal pipe . . . 
17 - driven into the ground 0 
18 - imbedded in the ground D 
19 - surrounded by a mass of concrete 0 
20 - imbedded in a mass of concrete C 

set in concrete at the center of a clay tile pipe 
21 - fastened to a wooden pile driven into marsh D 
22 - imbedded in the ground 0 
23 - surrounded by a mass of concrete 0 
24 - imbedded in a mass of concrete C 

SETTINGS IN STRUCTURES 

30 - light structures (other than listed below) 
31 ·pavements (street, sidewalk, curb, apron, etc.) 
32 - retaining walls, etc.- concrete ledge 
33 - piles · and poles (e.g. spike in utility pole) 
34 - footings/foundation walls of small/medium structures 
35 - mat foundations, etc. - concrete slab 
36 - massive structures (other than listed below) 
37 - massive retaining walls 
38 - abutments and piers of large bridges 
39 - tunnels 
40 - massive structures with deep foundations 
41 - large structures with foundations on bedrock 

UNSLEEVEO DEEP SETTINGS (10 IT . + ) 

45 - unspecified depth 
46 - copper-clad steel rod 
47 - galvanized steel pipe 
48 - galvanized steel rod 
49 - stainless steel rod 
50 - aluminum alloy rod 

I-2 

D 
0 
c 
0 
c 
c 
B 
B 
B 
B 
A 
A 

c 
B 
B 
B 
8 
B 
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SLEEVED DEEP SETTINGS (10 FT. +) DEFAULT STABILITY CODE 

55 - unspecified pipe/rod in sleeve 
56 - copper-clad steel rod in sleeve 
57 - galvanized steel pipe in sleeve 
58 - galvanized steel rod in sleeve 
59 - stainless steel rod in sleeve 
60 - aluminum alloy rod in sleeve 

SETTINGS IN ROCKS OR BOULDERS 

B 
B 
A 
A 
A 
A 

65 - unspecified rock B 
66 in rock outcrop A 
67 - set into a drill hole in rock outcrop A 
68 - and marked by a chiseled cross A 
69 - and marked by a chiseled triangle A 
70 - and marked by a chiseled circle A 
71 - and marked by a chiseled square A 
73 - in a rock ledge A 
74 - set into a drill hole in a rock ledge A 
75 - at the intersection of two chiseled lines A 
76 - and marked by a chiseled triangle A 
77 - and marked by a chiseled circle A 
78 - and marked by a chiseled square A 
80 - in a boulder C 
81 - set into a drill hole in a boulder C 
82 - and marked by a chiseled cross C 
83 - and marked by a chiseled triangle C 
84 - and marked by a chiseled circle C 
85 - and marked by a chiseled square C 
87 - in a partially exposed boulder C 
88 - set into a drill hole in a partially exposed boulder C 
89 - and marked by a chiseled cross C 
90 - and marked by a chiseled triangle C 
91 - and marked by a chiseled circle C 
92 - and marked by a chiseled square C 
93 - in bedrock A 
94 - set in a drill hole in bedrock A 

set into a 118SS of concrete ... 
95 in a depression in rock outcrop A 
96 in a depression in a rock ledge A 
97 in a depression in a boulder C 
98 in a depression in a partially exposed boulder C 
99 in a depression in the bedrock A 
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MARl<ER IYPE CODES - (Not for Landmark stations) 

A - aluminum marker (other than a disk) 

B - bolt 

C - cap-and-bolt pair 

DA - astro pier 

DB - bench mark disk 

DD - survey disk 

DE - traverse station disk 

PG - gravity station disk 

DH - horizontal control disk 

DJ - tidal station disk 

DK - gravity reference mark disk 

DM magnetic station disk 

DO - unspecified disk type (see text) 

DP - base line pier disk 

DQ - calibration base line disk 

DR - reference mark disk 

PS - triangulation station disk 

PT - · topographic station disk 

DU - boundary marker disk 

DV - vertical control disk 

PW - NOS hydrographic survey disk 

DZ - azimuth mark disk 

1-4 

E - earthenware pot 

F - flange-encased 

G - glass bottle 

H - drill hole 

I - metal rod 

J - earthenware jug 

K - clay tile pipe 

L - gravity plug 

rod 

M - ammo shell casing 

N - nail 

0 - chiseled circle 

P - pipe cap 

Q - chiseled square 

R - rivet 

S - spike 

T - chiseled triangle 

U - concrete post 

V - stone monument 

W - unmonumented 

X - chiseled cross 

Y - drill hole in brick 

Z - see description 



MARKER mE CODES (Landmark stations) 

La:ndmarks 
Not Listed: 

00 - see description 

Natural Objects: 

01 - lone tree 
02 - conspicuous rock 
03 mountain peak 
04 - rock pinnacle 
05 rock awash 

Waterfront Landmarks 
and Visual Aids 
to Navigation: 

11 - piling 
12 - dolphin 
13 - lighthouse 
14 navigation light 
15 - range marker 
16 - daybeacon 
17 flag tower 
18 - signal mast 

Aeronautical and 
Electronic Aids 
to Navigation: 

21 · airport beacon 
22 - airway beacon 
23 - VOR antenna 
24 - R.BN antenna 
25 - radar antenna 
26 - spherical radome 
27 - radio range mast 
28 - LORAN mast 

Broadcast and 
Communications 
Facilities: 

41 - antenna mast 
42 - radio/TV mast 
43 - radio/TV tower 
44 - microwave mast 
45 • microwave tower 

Tanks and Towers: 

51 - tank 
52 - standpipe t ,ank 
53 - elevated tank 
54 - water tower 
55 - tower 
56 skel eton tower 
57 lookout tower 
58 - control tower 

Miscellaneous 
Landmarks: 

61 - pole 
62 - flagpole 
63 - stack 
64 - silo 
65 - grain elevator 
66 - windmill 
67 - oil derrick 
68 commercial sign 
69 - regulatory sign 
70 - monument 
71 · boundary monument 
72 - cairn 
73 - lookout house 
74 - large cross 
75 - belfry 

Features of 
a Building: 

81 - gable 
82 - finial 
83 - flagstaff 
84 - lightning rod 
85 - chimney 
86 · cupola 
87 dome 
88 - observatory dome 
89 - spire 
90 - church spire 
91 - church cross 
97 - antenna 
93 - microwave ante,nna 
94 - rooftop ventilator 
95 · rooftop blockhouse 
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MAGNETIC CODE - used to indicate the magnetic property of the mark or monument. 

A - steel rod adjacent to monument 
B - bar magnet imbedded in monument 
H - bar magnet set in drill hole 
I - marker is a steel rod 
M - marker equipped with bar magnet 
N - no magnetic material 
0 - other - see description 
P - marker is a steel pipe 
R - steel rod imbedded in monument 
S - steel spike imbedded in monument 
T - steel spike adjacent to monument 

IRANSPORIATION CODE·- used to indicate the mode of transportation used (or to be 
used) to reach the station or to reach the location where packing begins, if 
packing to the station site is required. 

A - light airplane 
B - boat 
C - car (or station wagon) 
F - float airplane 
H - helicopter 
O - other (see descriptive text) 
P - light truck (pickup, carryall, etc.) 
T - truck (larger than 3/4 ton) 
W - tracked vehicle (Weasel, Snowcat, etc.) 
X - four-wheel drive vehicle 

AGENCY CODE - used to indicate the type of survey organization which established 
or recovered the geodetic control point. 

A - National Agencies 
B - Inter-State or Inter-Province Agencies 
C - State, Province, Commonwealth, and Territorial Agencies 
D - County Agencies 
E - Municipal Agencies (Cities) 
F - Inter-City and Inter-County Agencies 
G - Railroads 
H - Utility and Natural Resource Companies 
1 - Surveying, Engineering, and Construction Industry 
J - Educational Institutions 
K - Professional and Amateur Associations 
L - Miscellaneous Commercial or Private Firms 
M - Non-Specific Designators 

CONDITION CODE - used to indicate the condition of the monument or mark each time 
the geodetic control point is recovered. 

G - Good 
N - Not Recovered, Not Found 
P - Poor, Disturbed, Mutilated, Requires Maintenance 
X - Destroyed (See Note Below) 
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SIABILIIY CODE - may be entered in the *26* coded record to override the software 
default codes in the descriptions for publication. 

CODE 

A 

B 

c 

D 

DEFINITION 

Monuments of the most reliable nature, expected to hold their 
elevations very well . 

Monuments which generally hold their elevations fairly well . 

Monuments which may be affected by surface ground movements. 

Monuments of questionable or unknown vertical stability. 
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ANNEX I< 

PROJECT REPORT INSTRUCTIONS 

Information concerning data preparation and transmittal to NGS is found in 
Chapter 1, HORIZONTAL CONTROL (HZTL) DATA, in Chapter 5, VERTICAL CONTROL (VERT) 
DATA, and in Chapter 9, GRAVITY CONTROL (GRAV) DATA. The section titled "Media 
for Submitting Data• describes procedures for packaging of the data as well as 
information required in the letter of transmittal pertaining to the floppy disks 
or magnetic tape. The transmittal .letter should inventory the total contents of 
the shipment. In addition, special instructions for submitting GPS relative 
positioning data to the NGS are provided in ANNEX L. 

The most important supporting document· that should be included with the shipment 
is the project report. The project report is the permanent hardcopy record that 
summarizes project accomplishments. It describes the general project goals and 
the equipment and procedures employed to meet specific conditions and 
requirements. The report provides information useful for verification and 
adjustment, including detailed explanation of unusual or special features of the 
project. The recommended content of a project report follows. The project 
sketch is an attachment to the report. For projects totally or partially 
supported by NGS, a different report may be required. 

Report Outline for a Horizontal Control Proiect 

I. Title page. List the type of report (Horizontal Control), order-class 
of survey, project title including the state, any appropriate 
identifying control number, beginning and ending dates of field work, 
agency name, and the name of the project director (supervisor). The 
project title should include the locality of the survey (e.g., Brainerd 
to Crosby, MN) . 

II. The report should address the following topics: 

A. Location. Briefly describe the project area, indicating each 
state and the counties in which the project is located. 

B. Scope 

1. Purpose. State the purpose of the survey and the extent to 
which the requirements were satisfied. 

2. Specifications. State the specifications which were followed 
and the methods used. 

3. Monumentation. Describe the monumentation that was 
established and recovered. 
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4. Instrumentation. List the instruments and equipment used . 
For EDM, describe the instrument calibration and how the 
calibration and refractive index corrections were applied. 
Include model and serial numbers of all instrumentation. 

5. Special equipment. List any special equipment used. 
Examples include Bilby towers, helicopters, wooden stands, 
Peck towers, etc. 

6. Existing control. List all existing horizontal control 
contained in the project area, NGS-published or otherwise. 
For NGS control, list the quadrangle and station numbers. 
Also, include any bench marks used to control the elevations. 
For existing horizontal control not connected to the new 
survey, include an explanation of why connections were not 
made. 

C. Comments (THIS IS THE MOST IMPORTANT SECTION OF THE REPORT!) 

1. Reconnaissance. 'When a reconnaissance plan was submitted and 
approved by NGS prior to beginning the field measurements, 
describe any changes from the original reconnaissance and the 
reasons for the changes. 

2. Specifications. Describe any deviations from the specifica
tions used and the reason for such deviations. 

3. Computations. Describe which computations were performed, 
the coordinate system used (e . g., latitude and longitude, 
state plane, or local rectangular grid), and what type of 
adjustment, if any, was performed. 

4. Problems . Describe any problems encountered such as: moved 
or "suspect" marks, bad check angles, and poor position, 
azimuth, and length checks. 

5. Recommendations. Describe any recommendations for future 
field measurements and/or recomputation of published data. 

D. Statistics 

l. Points. List the number of points positioned grouped by type 
of mark such as: new main scheme, old main scheme, and/or 
landmark stations. 

2. Observations . List the number of observations and their 
precision grouped by type of observation such as: horizontal 
directions, zenith distances, vertical angles, distances, and 
astronomic azimuths. 
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3. Closures 

a. Triangle. List the number of triangles, the average 
triangle closure, and the maximum triangle closure . For 
the max.imum. triangle closure, identify the three 
vertices. 

·b. Traverse . For each traverse closure , identify the 
traverse segment and li.st the azimuth clo·sure , the 
position closure, the total length, the number of 
courses, and the minimum course length. 

4 . Reoccupations . List any reoccupied stations , the lines 
reobserved , the reason for the remeasurepient . 

5. Check measurements. List comparisons between previously 
observed angles (check .angles) and/ or distances w'ith current 
observations . Also , list the average and maximum 
disagreements . 

6 . Fixed measurements . List comparisons between computed 
observations (computed from existing coordinate data ) and 
current observations . Also, list the average and maximum 
disagreements . 

E. Status 

1 . Records . Describe the current status and future disposition 
of the station and observation records . If submitted to NGS , 
they will be archived in a Federal records center . 

2. Contact . Prov ide the name and telephone number of a person 
to contact regarding questions which may arise during NGS 
processing of the data. 

III . Attachment to the report. Include as an attachment to the project 
report an original and three copies of . a sketch of the project area . 
The sketch must show station names and lines which were observed for 
angles and distances . To ensure that reproduc t ions and film re
ductions of sketches are of optimum quality, sketches should not be 
drawn on maps . Although linen, mylar or vellum are desirable , it is 
not required . A 24" x 36" sketch is preferred , but the size should 
not exceed 36" x 48" . An overview of the project geometry is one 
objective of the sketch, and, therefore , a scaled drawing with t ick 
marks is required . Symbols and notations explained in C&GS Special 
Publication 247 , (1959 : pp. 6 , 191 , and 192 ) are suggested. The 
names of main scheme stations will be placed adjacent to the station 
symbol . Supplemental stations may be numbered for reference to a 
list of names . Submitting agency or organization name should appear 
in a title block. The sketch may be handlettered . 
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Report Qutline for a Vertical Control Project 

I. Title page. List the type of report (Vertical Control), order and 
class of survey, project title including the state, any appropriate 
identifying number (for projects that have been assigned HGZ accession 
numbers by NGS , the numbers should be listed on the title page), 
beginning and ending dates of both mark setting and leveling, agency 
name, and the name of the project director (supervisor) . The project 
title should include the locality of the project. 

II. The report should address the following topics: 

A. Location. Briefly describe the project area, including state 
or states in which it is located. Note the number of lines , their 
general configuration, and their total distance .. 

B. Scope 

l . Purpose. State the purpose of the survey and the extent to 
which the requirements were satisfied. 

2 . Specifications . State the specifications which were followed 
and the methods used. 

3 . Monumentation . Describe the monumentation that was 
established and recovered. 

4. Instrumentation. Describe the equipment, including a list of 
instruments, rods (including calibration information), and 
recording equipment . Include model and serial numbers of all 
equipment and the dates they were in use. Note the reasons 
for return of equipment for repairs or adjustment. For rod 
calibrations, cite which previously submitted calibration data 
are to be used to process the project. If none were submitted 
previously, include such calibration data with the leveling 
data submitted with this report. 

C. Comments (THIS IS THE MOST IMPORTANT SECTION OF THE REPORT!) 

l. Reconnaissance . If a reconnaissance plan was submitted and 
approved by NGS prior to beginning the field measurements, 
describe any changes from the original reconnaissance and the 
reasons for the changes. 

2. Specifications. Describe any deviations from the 
specifications used and the reason for such deviations. 
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3 . Routes . Briefly describe each line, including line number or 
other identification , topography and climate , features of the 
routing such as control point spacing and frequency of 
connections , unusual points leveled , unusual procedures , river 
or valley crossings, and ties established. 

4 . Problems . Describe all problems encountered, such as : moved 
or "suspect" marks , systematic new-minus-old comparisons , poor 
ground or atmospheric conditions, etc . 

5 . Recommendations . Mention specific sections that required 
additional work as a result of preliminary analysis . Describe 
areas which may require additional leveling in the future . 

. · 
D. 1. Closures. List loop closures for all loops of concurrent 

surveys. State the accumulated forward-backward difference 
for each line . 

2 . Check-measurements . Compute and list new-minus-old 
tabulations for all releveling of previously leveled lines . 
Also , list the average and maximum disagreements . 

3 . Progress . (Needed only if submitting organization is 
supported by NGS funding and/ or equipment ). Total progress 
along lines , double-run progress, single - run progress , total 
distance leveled, distance leveled as reruns , and number of 
sections . 

4 . Reruns . For all sections that were re l eveled for any reason 
other than those exceeding the tolerance l imit , l i st the 
sections and the reasons for releveling . 

E. Status 

1. Records . . Describe the current status and future disposition 
of the station and observation records . If submitted to NGS, 
they will be archived in a Federal records center . 

2. Contact . Provide the name and telephone number of a person to 
contact regarding questions which may arise duri ng NGS 
process i ng of the data. 

III . Attachments to the report . Include as an attachment to the report a 
simple sketch of the project area showing completed lines, junctions , 
and loops . A section of the State Index Hap of Control Leveling is 
sufficient with progress marked and lines clearly labeled . Also, 
attach copies of sketches showing loop closure computations. 

Report Outline for a GPS Control Project 

(See ANNEX L beginning on page L-6 ) 
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Assistance and Mailing Infopnation 

The point of contact at NGS for questions concerning the Input Formats and 
Specifications of the National Geodetic Survey Data Base is: 

Mr. Sherrill Snellgrove 
National Geodetic Survey Division 
NOAA, N/CG124 
1315 East-West Highway, Station 8460 
Silver Spring, Maryland 20910-3282 

Telephone: (301) -713-3187 

GPS, classical horizontal, and/or classical vertical data sent to NGS via 
U.S. Postal Service, United Parcel Service or similar commercial carrier 
should be addressed: 

Chief, National Geodetic Survey Division 
NOAA, N/CG17x2 
1315 East-West Highway, Station 8200 
Silver Spring, Maryland 20910-3282 

REFERENCE 

Gossett, F.R., 1950, rev . 1959: Manual of geodetic triangulation. 
C&GS Special Publication 247, 344 pp. National Geodetic Information 
Branch, NGS, NOAA, Rockville, MD 20852 . 
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ANNEX L 

GUIDELINES FOR SUBMITTING GPS RELATIVE POSITION ING DATA 

Global Positioning System (GPS) relative positioning data submitted to the 
National Geodetic Survey (NGS) of the National Oceanic and Atmospheric 
Administration for inclusion in the National Geodetic Reference System (NGRS) must 
meet the following requirements. 

1. 0 GPS RAW OBSERVATIONS (R- files) : The raw GPS observati·ons will be sent to NGS 
in a format specified by NGS at the time of submission . Each R-file consists of 
the set (one or more data files) of raw GPS data for each unique (independent) 
occupation of a station. For example, if there were four receivers observing 
during each of five sessions a total of 20 raw data sets would be collected. 

2 . 0 GPS VECTOR SOLUTIONS (G-file): The unadjusted vectors will be submitted in 
the format specified in ANNEX N. Submit one G-file for each GPS survey project. 
The G-file may be generated from one of the following : (1) a subroutine of the 
GPS vector processing software ; (2) a stand-alone program that reads the printer 
output file of the vector processing software; or (3) software that prompts the 
user for keyboard entries such as CR8G (NGS 1988) . 

The G-file contains such information as: 

(1) From/to station identification 
(2) Vector c oordinate differences (DX, DY , DZ), standard deviations, 

correlations (or covariance data) 
(3) Name of processing software and version 
(4) Date of solution 
(5) Source of the ephemerides 
(6) Coordinate system (datum) for the vectors 
(7) Method of reduction (i.e., fixed or adjusted orbit solutions, 

single session or network reduction mode , and single or dual 
frequencies) . 

When processing data from two stations at a time, the technique is called the 
"single" vector processing method. If one uses this method for data compiled in 
the G-file, the G-file may include all possible unique combinations (independent 
and dependent) of the vectors . With this method there will be n(n-1) /2 possible 
vectors for each observing session, where n is the number of receivers 
simultaneously observing during the session. If only the (n-1) independent 
vectors are submitted, then every effort must be made to submit the shortest 
vectors since these are most likely to be the results of fixed integer bias 
solutions. 

If processing all data collected during an independent observing session in a 
combined multiple vector solution the computation is called the "session" 
process ing method . The session G-file entry would include results for the (n- 1) 
independent vectors, where n is equal to the number of receivers collecting data 
simultaneously during the unique observing session. 
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If processing multiple sessions in a combined solution the result is called a 
"network" solution . The G-file would contain ( s -1 ) independent vectors from each 
network solution , where s is the total number of unique stations incorporated in 
the solution . 

The vectors generated in the "fixed orbit" solution mode using either the 
"broadcast" (predicted) or "precise" (post fit) ephemerides will be referenced to 
the satellite or fiducial station coordinate system . The current broadcast 
ephemeris coordinate system is known as the World Geodetic Sys t em 1984 (WGS 84) 
(OMA 1987) . All analyses submitted to NGS, including minimally constrained or 
"free" adjustments, will be completed in the WGS 84 system or an internationally 
recognized coordinate system. 

3 . 0 GPS PROJECT AND STATION OCCUPATION DATA FILE CB-file) : Submit one B-file for 
each project . It may be created by using a program like CR8BB (NGS 1990) . The 
software functions independently of the type of receivers used ·during the project. 

The B-file contains information related to the project ( such as name , loc ation , 
etc . ) and information for each station occupation [such as observer's initials, 
model and serial number of equipment, best estimates for the station coordinates, 
weather data, antenna height measurements (vertical), stat ion name, operator 
comments, receiver time-offset measurements (if applicable), etc . ) . 

B-file formats are described in Volume l, Chapter 2 . 

4 . 0 STATION DESCRIPTION FILE CD-file): Create one 0-file for each GPS project. 
This file contains descriptive or recovery information for each station visited 
during the GPS survey . It would include any poi nts connected to the GPS survey 
using conventional horizontal surveying and/ or differential leveling techniques, 
and miscellaneous reports for NGRS points visited but not occupied during t he GPS 
survey. Submit the file in agreement with the format described in volume I , 
Chapter 3 and annexes C, D and I . 

New descriptions should be created using program DESC which is part of a set of 
programs called DDPROC (NGS 1992) . Descriptive data for existing NGRS point s in a 
project area should be requested from NGS prior to starting reconnai~sance. The 
data can be downloaded from the NGS data base and converted to a form usable by 
the DESC program for updating purposes. 

5 . 0 HORIZONTAL CONNECTION SURVEY DATA FILE CT-file) : AT-file must be created 
and submitted with the GPS project if the project includes any surveys observed 
with conventional (terrestrial) horizontal surveying techniques. For example , if 
an existing station was not a suitable GPS site and an offset point was used, the 
data compiled in the T-file would be for the horizontal tie between the two 
points . The T-file may be created with MTEN (NGS 199lb). 

T-file formats are described in volume I, chapters 1 and 2 . 

6 . 0 VERTICAL CONNECTION SURVEY DAIA FILE CL-file): If the GPS survey proj ect 
includes observations using conventional differential leveling techniques , an 
L-file must be created and submitted with the GPS project data. For example, if a 
bench mark could not be occupied directly with a GPS receiver system and an offset 
point was set, part of the data entered connecting the two points together would 
be for the leveling observations between the two points . 
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If only one NGRS vertical point (bench mark) was leveled to at a GPS station site , 
the leveling data will be considered part of the GPS survey. If a good two-bench 
mark tie is made to the NGS Vertical control network, the leveling will be 
considered as a vertical control survey . Formats for these data are in Volume II. 

Create the L-file with NGS software called PCvOBS (NGS 1989) . Note that this 
program is to be used in place of program MTEN . 

7.0 ANALYSIS AND APJUSTMENT DAIA : 

7 .1 Loop misclosures and differences in repeat vector measurements will be 
computed and evaluated to check for blunders or significant errors in vectors . 
They are also used to obtain initial estimates of the consistency of the GPS 
survey network. - They will be done in agreement with the "Office· Procedures" of 
the "Geometric Accuracy Standards and Specifications for GPS Relative Positioning 
Surveys" (FGCC 1989). Note that these checks are not an indication of accuracy 
but rather a measure of precision or repeatability . 

Particular attention shall be given to detection of possible blunders caused by 
antenna offset measurements (vertical ) and/ or centering errors (horizontal) . A 
tabulation of the results of the loop misclosures and repeat vector comparisons 
will be included in the project report . The loop misclosures may be evaluated 
with NGS software called LOOP (NGS 199la) or its equivalent . 

7 . 2 A minimally constrained (free) least squares. three dimensional ( 3D ) 
adjustment (one station arbitrarily selected and held equal to known, i . e 
published, NGRS coordinates) will be completed in accordance with the "Office 
Procedures" of the "Geometric Accuracy Standards and Specifications for GPS 
Relative Posi t ioning Surveys" (FGCC 1989) . 

Submit a computer listing (burst and bound) that shall clearly include at least 
the following: 

(a) Input vector component data . (Depending on adjustment software 
used , this may include variance-covariance data .) 

{b) The "a priori" standard errors used if variance-covariance data were 
not used. 

(c) Station list with name (abbreviated as appropriate) , project unique 
four-character i dentification code, project unique numeric code used 
in adjustment , initial coordinates (latitude , longitude, and height 
above ellipsoid), and the fixed station specified. 

(d) Adjusted vectors with residuals (v) and normalized residuals (v ' ). 
(e) "A posteriori" variance of unit weight of the adjustment . 
(f) Adjusted coordinates for each station including the station held 

fixed in the "free" adjustment. 
(g) Datum for the satellite coordinate system (e . g., WGS 84) . 
(h) The reference ellipsoid used in the adjustment . (~.g. WGS 84 or 

GRS 80) 
(1) Other appropriate data or statistics . 

The estimate of the variance factor ("a posteriori" variance of unit weight) 
should be less than 2 in the "free" (minimally constrained) adjustment. It may 
range between l and 16 or more depending upon how close the variance estimat.es for 
the vector components of the vector solutions are to the true values . 
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Estimates which are optimistic (i.e., too small) will result in higher variance 
factor values. Show clearly the name and version of the 30 adjustment software 
used. 

7.3 A constrained 30 adjustment shall he submitted if project specifications 
require the computation of adjusted coordinates for the new points in relation to 
the local datum. A constrained adjustment for a project in North or Central 
America involves adjusting the CPS vector data while constraining stations to the 
existing network of NGS published horizontal coordinate data in the North American 
Datum of 1983 (NAD 1983) system and NCS published vertical data in the North 
American Vertical Datum of 1988 (NAVO 1988) system or their successors. 

The unknown orthometric heights will he determined by the most appropriate method 
for achieving the specified accuracy standard for the project. This will usually 
involve one of two methods. The first method incorporates "a priori" geoidal 
undulation data in the 30· adjustment while holding fixed the orthometric heights 
for stations with known values (determined by differential leveling techniques). 
The source for the geoidal separation data (e . g., GEOID 93) must he given. This 
includes the name of software, version, and data used for computing the geoidal 
separation. 

The second method for determining orthometric heights from GPS vector data 
involves performing 30 adjustments using no geoidal undulation data. In this 
method, the orthometric heights are held fixed while using zero values for the 
geoid height above the. ellipsoid in the 30 adjustment . This forces the CPS 
network to fit to the geoidal surface. The success of achieving the specified 
accuracy standard for the orthometric heights at the points with unknown values 
will depend upon the flatness of the geoid in the project area and the 
distribution of the stations with known orthometric heights. This method is 
discussed in more detail in the article "On the use of GPS vectors in 
densification adjustments" (Vincenty 1987). 

A tabulated listing of stations and fixed and adjusted coordinate values must he 
provided. The project report must give a description of the method used to 
estimate the orthometric heights. 

8.0 PROJECT SKETCH : A sketch will he drawn in black ink on white paper showing 
all stations occupied during the GPS survey. The sketch will have a border drawn 
around the edge and must include grid ticks for latitude and longitude . Use the 
following standard symbols for the stations : 

(a) Squares for existing vertical network control 
(h) Open triangles for existing horizontal control stations 
(c) Open triangles within squares for existing horizontal/vertical 

stations 
(d) Closed triangles for GPS stations 
(e) Circles for stations occupied during previous GPS projects 

A "D" next to the station symbol will he used to indicate a Doppler station that 
has point-position coordinates determined using "precise" ephemerides. (Contact 
NGS for a list of Doppler stations with "precise" ephemerides point position 
coordinates located in North America.) 
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Besides the stations occupied, the sketch should show other stations of the 
existing network located within or near the project area. Specify in the projec t 
report whether any attempt was made to recover these stations . The report must 
state why the recovered stations were not occupied . To show a station that was 
not recovered use "NR" next to that station's symbol . The sketch shall include a 
boxed-in legend that gives : 

(a) project name 
(b) general locality 
(c) name of group making observations 
(d) project leader 
(e) month/year (from-to) 
(f) scale of sketch 

On a copy of the sketch, form closed loops of all (if practical) "independent" 
(non-trivial) GPS vectors measured . Show vectors co.mmon to an observing session 
with different line types (dashed , dotted, etc., or other clear graphic 
depiction) . Show, next to one or more of the independent lines for each session, 
the observing day number/ session designation (e . g. , 2428, 321C, 3331 , 3332, etc . ). 

Survey points will be shown in an inset sketch when they are too close together to 
be depicted clearly on the network sketch . The project sketch(es) will be 
included with the project report. 

9 . 0 PROJECT REPORT: The project report will be submitted in a binder with the 
project name on the front of the binder and will be structured in the following 
manner : 

I . Introduction 

A. Purpose - Describe the purpose for which the survey was conducted. 
Show the name of the organization for which the survey was performed. 

B. Time Period - State the arrival and departure dates for the field 
crew 
and dates of first and last observing sessions . 

C. Point of Contact - Supply the name, phone number, and mailing address 
of the point of contact within the submitting organization. Supply the 
same information for all organizations which participated in the survey. 

D. Accuracy standards • Provide the accuracy standards (vertical and 
horizontal) specified for the project . _ 

II . Location - Describe the geographic location and scope of the project in . 
general terms. 

III . Conditions Affecting Progress - Specify equipment failures , climate, 
scope of project , site accessibility , reconnaissance, malfunctioning 
satellites, etc. 

IV . Field Work 

A. Chronology • Give a brief description of the progression of the 
project . 
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B. Instrumentation - Describe the make , model, and serial number of each 
receiver used on the project. 

C. Deviation from Instructions - Describe any deviation from the 
procedures and specifications stated in the project instructions . 
Specify all stations which were eccentrically occupied and state why the 
station(s) could not be directly occupied. 

V. Data Processin& Performed - Describe the data processing that was done . 
Include tasks such as transferring of data to different storage media , 
data quality checking, station descriptions , vector determinations, and 
closure computations. Specify the ephemeris type [broadcast (predicted) 
or precise (post fit)] and the source . 

Complete the following sections as appropriate: 

A. Software Used - Specify all software by program name and version 
number which was used to acquire, manage, reduce, adjust , and submit 
field data . If the project data were reduced or acquired with different 
versions of a program, specify which version was used with which block 
of data. 

B. Reject~d Data - Specify observing sessions which were rejected and 
reobserved . Include the reason(s) why the data from a particular 
session were rejected. 

C. Equipment - Describe by manufacturer, model number, and serial number 
all receivers used to collect the data. Indicate any equipment failures 
which may have degraded the quality of data and/ or vector determinations 
which were retained. Specify the data or vectors by station and 
session, and the failed equipment by component and serial number. 
Indicate data rejected because of equipment failure in section B above. 

D. Weather - Tabulate required meteorological observations for the 
survey and include a copy with this report. List all observing sessions 
which occurred during periods of changing or severe weather conditions 
such as passing fronts , storms , etc . A simple table listing the 
sessions influenced and the weather condition will suffice. 

E. Adjustment - Discuss in detail the type(s) of adjust.ment(s) 
performed . Show weighting technique used, station(s) constrained, 
method used to estimate orthometric heights and existence of independent 
sub-networks. Discuss possible weaknesses or distortions found or 
suspected in the NGRS . 

F. Closures - Tabulate the results of all loop misclosure computations. 
Include the vectors used, vector length, maximum closure error in each 
component, and average closure error in each component . Tabulate 
closure component error in terms of Cartesian coordinates (XYZ) and in 
terms of the local terrestrial system (N , E,U (north, east, up)]. Also, 
tabulate comparisons of repeat vectors observed indicating vector 
length , and maximum and average closure for each vector component. 
Closures will be stated in both meters and parts per million. 
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VI . Statistics 

A. Stations Occupied - List station names and give total stat ions 
occupied based on each of the following categories: 

1. Existent NGRS horizontal stations 
2 . existent NGRS vertical stations 
3 . Existent NGRS horizontal/vertical stations 
4. Stations established 
5. Stations previously occupied with GPS 

B. Base lines Observed - Compute the total number of independent (non
trivial) vectors observed during the project . Each observing session · 
cannot have more than (N - 1) independent vectors, where N - number of 
receivers . For example, if a project included 10 observing sessions and 
4 receivers were used during each session, a total of 10(4-1) - 30 
independent vectors would have been observed . 

C. Provide the total number of observing days and total number of 
sessions . For example, if the total number of observing days was 5 and 
there were'2 sessions conducted each observing day, then the total 
number of observing sessions was 5 x 2 - 10 . 

VII. Comments and Recommendations 

Include noteworthy comments and recommendations regarding the execution 
of the GPS survey for this project (or future projects) not found 
elsewhere in the project report . 

VIII . Attachments and Enclosures 

A. Station List - Include a table which lists the station name, four
character station identifier , coordinates, elevation, session(s) 
occupied, and station type for all stations occupied. The list will be 
alphabetical by four-character identifier . See "Planning GPS Surveys" 
for instructions on preparation of station lists (NGS 1986) . 

B. Field Project Sketch - Attach a copy of the project sketch. If there 
are multiple copies of the sketch showing different data , attach a copy 
of each. See "Planning GPS Surveys" for instructions on preparation of 
survey sketches (NGS 1986) . 

C. Project Instructions - Attach a copy of the instructions and/ or 
contract under which this project was performed. Also include any 
revisions or changes to the instructions or specifications. 

D. Field Logs - Provide original or 
record books , and observation logs . 
Log of Time Off set Measurements and 
Measurements . 

clear copies of field survey notes, 
\.lhen appropriate, this will include 

Log of Surface Meteorological 

E. Equipment Failure Logs - Include with the report a failure log for 
any equipment used to gather data which failed anytime during the 
project . The log will state the name of the component, serial number , 
date of failure and nature of failure. 
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F. Project Observing Schedule - Prepare a list which summarizes the 
following : observing day numbers/ session letters . four-character station 
identifiers, start and stop dates and times (UTC), satellites observed 
(PRN numbers) , receiver serial numbers, antenna offset measurements, 
remarks, etc . 

************************************************************************ 
* * * All data and aaterial subaitted llWlt be neat and legible (typed or * 
* clearly written in black ink). DO NOT SEND THE ONLY COPY OF ANY * 
* PAPER RECORDS OR DIGITAL DAIA FILES . * 
* * 
************************************************************************ 

10 . 0 PROJECT SUBMISSION CHECKLIST: Exhibit A is a form that may be used to check 
for completeness when submitting CPS project data to the National Geodetic Survey . 

11 . 0 DAIA IRANSMISSION MEDIA: All computer-generated digital data files must be 
submitted to the NGS in digital form on media approved by NGS at time of 
submission . 

If you have questions concerning the above requirements, please contact: 

Ks . Madeline White 
National Geodetic Survey Division 
NOAA, N/CG144 
1315 East-West Highway, Station 8342 
Silver Spring, Maryland 20910-3282 

Telephone: (301) 713-3211 
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EXHIBIT A 

PROJECT SUBMISSION CHECKLIST 
GPS PROJECTS 

Project Title: 

Accession Number: 

Submitting Agency: 

Observing Agency: 

Receiver Type: 

PACKAGE CONTENTS 

Project Report and Attachments 

( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 

Project Report 
Project Sketch 
Project Instructions or Contract Specifications 
Final Station List 
Station Visibility Diagrams 
Final Observing Schedule 
Observation Logs 
Equipment Failure Logs 
Loop Misclosures or Adjustment Analysis 
Minimally Constrained Adjustment 
Constrained Adjustment 
Meteorological Instrument Comparison Logs 
Photographs of Views from Stations 
Photographs or Rubbings of Station Marks 
COMPGB Output (Validation program-B/G file) 
OBSDES Output (Validation program-D-file) 

Required For 

All Projects 
All Projects 
All Projects 
All Projects 
All Projects 
All Projects 
All Projects 
NGS Projects 
All Projects 
All Projects 
If Specified 
If Specified 
If Specified 
All Projects 
All Projects 
All Projects 

Digitized Oat.a Files ( ) Diskettes ( ) Other : _______ _ 

( ) Raw Phase Data (R-files) 
( ) Base Line Vectors (G-file) 
( ) Project and Station Occupation Data (B-file) 
( ) Descriptions or Recovery Notes (D-file) 
( ) Terrestrial Horizontal Observations (T-file) 
( ) Differential Leveling Observations (L-file) 

Comments - Enter on the reverse side of this form. 

Org Code 

Received by: 

Reviewed by: 

Reviewed by: 
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REFERENCES: 

Defense Mapping Agency, 1987: Department of Defense World Geodetic System 
1984 - its definition and relationships with local geodetic systems. ill1A 
Technical Report, OMA TR 8350.2, 30 September 1987, Washington, DC, 121 pp. 

Federal Geodetic Control Committee, 1989: Geometric Accuracy Standards 
and Specifications for GPS Relative Positioning Surveys, version 5.0: May 
11, 1988, reprinted with corrections August 1, 1989, 48 pp. 

National Geodetic Survey, 1992: "Program DDPROC and Documentation," version 
2.0: December 10, 1992. 

National Geodetic Survey, 199la: "Program LOOP and Documentation," version 
4.03: January 18, 1991. 

National Geodetic Survey, 199lb: "MTEN4, A System for Use with the National 
Geodetic Survey Data Base Input Formats and Specifications", version 20: 
December, 1991. 

National Geodetic Survey, 1990: "Guidelines for Digitizing GPS Project and 
Station Occupation Information using program CR8BB," version 3.21: July 26, 
1990. 

National Geodetic Survey, 1989: "PCvOBS Software and Documentation," version 
2.00: October 10, 1989. 

National Geodetic Survey, 1988: "Program CR8G and Documentation," version 
1.1: December 27, 1988. 

National Geodetic Survey, 1986: "Planning GPS Surveys," version 2, September 
26, 1986 (NGS preliminary document). 

Vincenty, T., 1987: "On the use of GPS vectors in densification adjustments," 
Surveying and Mapping (Journal of the American Congress on Surveying and 
Mapping), Vol. 47, No. 2, pp. 103-108. 

NOTE: All National Geodetic Survey and Federal Geodetic Control Subcommittee 
publications are available from: 

NOAA, National Geodetic Information Branch, N/CG174 
1315 East-West Highway, Room 9202 
Silver Spring, KD 20910-3282. 

phone: 
fax: 

301-713-3242 
301-713-4172 
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ANNEX N 

GLOBAL POSITIONING SYSTEM DATA TRANSFER FORMAT 
(G· FILE) 

This annex contains information about the Global Positioning System (GPS) Data 
Transfer Format (G-File) records. The G-File consists of eight 80-column 
record types that are used to document the results of the computation of 
relative vec.tors, expressed as components, from simultaneously observed GPS 
phase measurements . There may be only one G-file for a project . Each G-file 
must contain one Project Record (A) and one or more Session Header Records 
(B) . A Session Header Record (B) is required for each individually processed 
vector or each simultaneously processed groµp of vectors (session) at three or 
more survey points . Each Session Header Record is followed by one or more 
Vector (C) and/or Long Vector (F) Records, Correlation (D) or Covariance (E) 
Records , optional Coordinate (G) Records, and optional and/or required Station 
Information (H) Records. Vector and Long Vector Records contain relative 
vector components between two survey points . Correlation Records contain the 
off-diagonal elements only of the correlation matrix for the vector components 
in a session. Covariance Records contain the off-diagonal elements only of 
the covariance matrix for the vector components in a session. The records for 
a simultaneously processed vector set may only contain correlation or 
covariance records but not a mix of the two . A Long Vector Record may only be 
used when a vector com~onent is larger than+/- 999 , 999 . 9999 meters. The 
Coordinate (G) Records may be used to record, for informational purposes 
within the G-file, the coordinates of survey points held fixed during the 
vector computations or to provide location information regarding the G-file . 
Relative vectors are required even if coordinates are included. Station 
Information Records are used to document differing conditions or solution 
types for vectors within a session. The Station Information Record (H) is 
required only when an external time standard is used with a receiver, when a 
comment needs to be made about a station oc cupation , or when information about 
a station occupation or vector solution is not the same as for all other 
stations or vectors in a session . Multiple H r~cords are allowed. 

This annex documents the record formats, provides an explanation of the fields 
within each record , and gives G-file examples using the various record types. 

CC-1 CODE 

A 
B 
c 
D 
E 
F 
G 
H 

RECORD mE 

Project Record 
Session Header Record 
Vector Record 
Correlation Record 
Covariance Record 
Long Vector Record 

(The A record is required) 
(The B record is required) 
(The C record is required) 
(Either the D record or :the 
E record is required) 

Coordinate/ Absolute Position Record (optional) 
Station Information Record 



Project Record 

01-01 
02-03 
04-07 
08-09 
10-11 
12-15 
16-17 
18-19 
20-78 
79-80 

A 
Job Code (Chapter 1) 
Year, Start of Project (local) 
Month, Start of Project (local) 
Day, Start of Project (local) 
Year, End of Project (local) 
Month, End of Project (local) 
Day, End of Project (local) 
Title of project 
Reserved 

(CCYY) 
(MM) 

(DD) 
(CCYY) 
(MM) 
(DD) 

Session Header Record 

01-01 
02-05 
06-07 
08-09 
10-13 
14-17 
18-19 
20-21 
22-25 
26-27 
28-42 
43-47 
48-51 
52-53 
54-55 
56-57 
58-59 
60-60 
61 -66 
67-70 
71-72 
73-74 
75-80 

B 
Year, 
Month, 
Day, 
Time, 
Year, 
Month, 
Day, 
Time, 
Number 

First Actual Measurement 
First Actual Measurement 
First Actual Measurement 
First Actual Measurement 
Last Actual Measurement 
Last Actual Measurement 
Last Actual Measurement 
Last Actual Measurement 
of Vectors in the Session 

Software Name & Version 
Orbit Source (agency) 

(UTC) 
(UTC) 
(UTC) 
(UTC) 
(UTC) 
(UTC) 
(UTC) 
(UTC) 

(CCYY) 
(MM) 

(DD) 
(HHMM) 
(CCYY) 
(MM) 

(DD) 
(HHMM) 

Orbit accuracy estimate (XXX.x meters) Implied 
Solution coordinate system code (table, N-6) 
Solution meteorological use code (table, N-6) 
Solution ionosphere use code (table, N-6) 
Solution time parameter use code (table, N-6) 
Nominal accuracy code (table, N-8) 
Processing agency code (Annex C) 
Year of Processing (CCYY) 
Month of processing (MM) 
Day of processing (DD) 
Solution Type (table, N-7) 

Alpha 
Integer 
Integer 
Integer 
Integer 
Integer 
Integer 
Alpha 

Integer 
Integer 
Integer 
Integer 
Integer 
Integer 
Integer 
Integer 
Integer 
Alpha 
Alpha 
Decimal 
Integer 
Integer 
Integer 
Integer 
Integer 
Alpha 
Integer 
Integer 
Integer 
Alpha 

Note: Columns 52 through 80 of Record B assume all stations use identical 
observing and computation procedures. If this is not the case use Record H 
to record the differences for each of those stations which vary from those 
conditions noted on the B record. 

N-2 



Vector Record 

c 
Origin Station Serial Number (ssn) (vector tail) 
Differential Station Serial Number (vector head) 
Delta X (XXXXXX:X .xxxx meters) Implied 
Standard Deviation (X.xxxx meters) Implied 
Delta Y (XXXXXXX.xxxx meters) Implied 
Standard Deviation (X.xxxx meters) Implied 
Delta Z (XXXXXXX.xxxx meters) Implied 
Standard Deviation (X.xxxx meters) Implied 
Rejection Code (use upper case R to reject) 

Integer 
Integer 
Decimal 
Decimal 
Decimal 
Decimal 
Decimal 
Decimal 
Alpha 

01-01 
02-05 
06-09 
10-20 
21-25 
26-36 
37-41 
42-52 
53-57 
58-58 
59-68 
69-78 
79-80 

Origin Station Data Kedia Identifier (See 
Differential Station Data Kedia Identifier (See 

page N-6) 
page N-6) 

Reserved 

Note: Standard deviation values must be positive, non-zero numbers. 

Correlation Record 

01-01 D 
02-04 Row Index Number Integer 
05-07 Column Index Number Integer 
08-16 Correlation (XX.xxxxxxx) Implied Decimal 
17-19 Row Index Number Integer 
20-22 Column Index Number Integer 
23-31 Correlation (XX.xxxxxxx) Implied Decimal 
32-34 Row Index Number Integer 
35-37 Column Index Number Integer 
38-46 Correlation (XX. xxxxxxx) Implied Decimal 
47-49 Row Index Number Integer 
50-52 Column Index Number Integer 
53-61 Correlation (XX.xxxxxxx) Implied Decimal 
62-64 Row Index Number Integer 
65-67 Column Index Number Integer 
68-76 Correlation (XX.xxxxxxx) Implied Decimal 
77-80 Reserved 

Note: This record is to record the off-diagonal correlates only from the 
session (or vector) correlation matrix. Since the correlation matrix is 
symmetric about the diagonal only the upper or the lower half should be 
recorded. 
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Covariance Record 

01-01 E 
02-04 Row Index Number Integer 
05-07 Column Index Number Integer 
08-19 Covariance (XXXX.xxxxxxxx meters2) Implieo Decimal 
20-22 Row Index Number Integer 
23-25 Column Index Number Integer 
26-37 Covariance (XXXX. xxxxxxxx meters2) Implied Decimal 
38-40 Row Index Number Integer 
41-43 Column Index ·Number Integer 
44-55 Covariance (XXXX .xxxxxxxx meters2) Implied Decimal 
56-58 Row Index Number Integer 
59-61 Column· Index Number Integer 
62-73 Covariance (XXXX. xxxxxxxx meters2) Implied Decimal 
74-80 Reserved 

Note: This record is to record the off-diagonal covariances only from the 
vector variance-covariance matrix. The square root of the diagonal elements, 
the component standard deviations, are recorded on records C and F . Since the 
variance-covariance matrix is symmetric about the diagonal only the upper or 
the lower half should be recorded . 

Long Vector Record 

01-01 
02-05 
06-09 
10-22 
23-27 
28-40 
41-45 
46-58 
59-63 
64-64 
65-65 
66-68 
67-69 
70-70 
71-71 
72-74 
75-75 
76-76 
77-80 

F 
Origin Station Serial Nwuber (ssn) (vector tail) 
Differential Station Serial Number (vector head) 
Delta X (XXXXXXXXX.xxxx meters) Implied 
Standard Deviation (X.xxxx meters) Implied 
Delta Y (XXXXXXXXX.xxxx meters) Implied 
Standard Deviation (X.xxxx meters) Implied 
Delta Z (XXXXXXXXX.xxxx meters) Implied 
Standard Deviation (X . xxxx meters) Implied 
Rejection Code (use upper case R to reject) 
Origin station manufacturer code 
Origin ·station UTC day of year of occupation (DDD) 
Origin station year of occupation (Y) UTC 
Origin station session indicator 
Differential station manufacturer code 
Differential station day of year (DDD) UTC 
Differential station year of occupation (Y) UTC 
Differential station session indicator 
Reserved 

Integer 
Integer 
Decimal 
Decimal 
Decimal 
Decimal 
Decimal 
Decimal 
Alpha 
(N-6) 
Integer 
Integer 
Alpha 
(N-6) 
Integer 
Integer 
Alpha 

Note : Standard deviation values must be positive, non-zero numbers. 

N- 4 



Coordinate Record 

01-01 
02-02 
03-03 
04-05 
06-09 
10-10 
11-14 
15-15 
16.-20 

21-21 
22-33 
34-34 
35-46 
47-47 
48-59 
60-60 
61-64 
65-65 
66-69 
70-70 
71-74 
75-80 

G 
Blank 
Record usage code K - see below 
Blank 
Station Serial Number 
Blank 
Optional "short" station name · see below 
Blank 
Coordinate frame designator (e . g. NAD 83, WGS 84, NAD 27, 

WGS 72 , ITR 90, etc.; inquire for additions) 
Blank 
X coordinate (XXXXXXXX.xxxx meters) 
Blank 
Y coordinate (YYYYYYYY .yyyy meters) 
Blank 
Z coordinate (ZZZZZZZZ.zzzz meters) 
Blank 

Implied Decimal 

Implied Decimal 

Implied Decimal 

Sigma X (SS.ss m) blank if unknown or greater than 99,99 m 
Blank 
Sigma Y (SS.ss m) blank if unknown or greater than 99.99 m 
Blank 
Sigma Z (SS.ss m) blank if unknown or greater than 99 . 99 m 
Reserved 

K - 0 or blank indicates that the position is approximate and has no 
particular interpretation . 
K - 1 indicates that these are exact coordinates (to 0 . 1 mm) used during 
the processing of the G-file vectors . 

The 4 character "short" name, if used , should be the same abbreviation used 
elsewhere in the G-file or other related data files. 

Sta'tion Information Record 

01-01 H 
02-05 Station Serial Number (ssn) Integer 
06-09 Four Character Identifier Alpha 
10-11 External frequency standard code (table, N- 8) 
12-13 Vector meteorological use code (table, N- 6) 
14-15 Vector time parameter 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 Alpha 
79-80 Reserved 

Use comment field to record clarifying information or instrument type if noted 
as "other" in Data Media Identifier . 
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CODE TABLES 

Solution Coordinate Reference System Codes 

01 WGS 72 Precise (post-fit ) Ephemeris 
02 WGS 84 Precise (post-fit ) Ephemeris 
03 WGS 72 Broadcast (Predicted) Ephemeris 
04 WGS 84 Broadcast (Predicted) Ephemeris 
05 ITRF 89 Epoch 1988.0 (International Earth Rotation Service 

Terrestrial Reference Frame 1989, epoch 1988 . 0 [July 1989 ) ) 
06 PNEOS 90 (Provisional National Earth Orientation Service 

Terrestrial Reference Frame 1990 [March 1991)) 
07 NEOS 90 Epoch 1988 . 0 [July 1991] 
08 ITRF 91 Epoch 1988.0 [July 1992) 
09 Scripps Institute of Oceanography-Massachusetts Institute of Technology 

(SIO-MIT) 1992, epoch 1992 . 5 [September 1992] 
10 ITRF 91 Epoch 1992.6 
11 ITRF 92 Epoch 1994 . 0 [January 1994 ] 

Solution Meteorological Use Codes 

01 Default values used (model used) 
02 Observed meteorological data used 
03 Water vapor radiometer used 

Solution Ionosphere Use Code 

01 None 
02 Du_al frequency ionospheric correction used 
03 Ionospheric model used 

Solution Time Parameter Use Codes 

01 Observed time synchronization data used 
02 Time parameters solved for in data reduction 

Data Media Identifier 

Required format: ADDDYSCCCC 

where, A is one of the fo l lowing characters which indicates the manufactur er 
of the receiver used for the observation: 

A - Ashtech, Inc ; C - Topcon Corp ; D - Del Norte Technology, Inc; 
G - Allen Osborne Associates, Inc ; I - Istac, Inc ; 
L - MINI-MACR ; M - MACROMETERR ; N - Norstar Instruments Ltd; 
0 - Motorola , Inc ; R - Trimble Navigation, Ltd ; S - SERCEL, Inc; 
T - Texas Instruments , Inc ; V - NovAtel Communications Ltd; 
W - Leica Heerbrugg AG/Wild Heerbrugg/Magnavox, Inc; X - other 

ODD is the day of the year of the first data epoch (UTC) 
Y is the last dig i t of the year of the first data epoch (UTC) 
S is an alphanumeric designation of the session 
CCCC is the project unique , four chara.cter abbreviation of a station 

designation 
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CODE IA»l..ES (continued) 

Solution Iype Use Codes 

+ 

+ LlTD- -
+ L2TD- -
+ IFTD- -
+ WLTD--

LlSDFL 
LlSDFX . 
LlSDPF . 

LlDDFL 
LlDDFX 
LlDDPF 

L2DDFL 
L2DDFX 
L2DDPF 

IFODFL 
IFDDFX 
IFDDPF 

\lLDDFL 
\lLDDFX. 
\lLDDPF 

OTDDFL 
OTDDFX 
OTDDPF 

KlDDFX 
K2DDFX 
KIDD.FX 
KYDDFX 
PlDDFX 
P2DDFX 
PIDDFX 
PWDDnc 

\Jhere : Ll Frequency 1 
L2 - Frequency 2 
IF - Ionosphere. Free Combination ·· (Static ) * 
WL - Wide Lane Combination (Static or Rapid Static )** 
OT - Other ( Explain in Station Information Record) 

Kl - Ll Kinematic Observation (Single visit , 
continuous lock - also known as Continuous 
Kinematic, Stop and Go Kinematic , or On-the-Fly 
Kinematic) 

K2 - L2 Kinematic 
KI - Ionosphere Free Combination Kinematic * 
KlJ Wide Lane Combination Kinematic ** 

Pl - Ll Pseu.do-kinematic (Two or more visi ts, 
intermittent lock - also known as Pseudo
static , Intermittent Static or Reoccupation 
techniques) 

P2 L2 Pseudo-kinematic 
PI - Ionosphere Free Combination Pseudo-kinematic * 
PW - Wide La.ne Combination Pseudo-kinematic ** 

TD - Triple Difference Solution 
DD - Double Difference Solution 
SD - Single Difference Solution 

FL - Float ( real nwnber) estimate of biases 
FX - Fixed integer estimate of biases 
PF - Partial , fixed integer estimate of biases 

(Not all integer biases determinable) . 

Triple Difference Solutions have no integer ambiguities, leave 
trailing columns blank . 
IF - ionosphere free - ( f 2

1/ (f2
1 - f 2

2 ) )L1 - { f 1f 2/ (f2
1 - f 2

2
) ll.i 

** WL - wide lane - Ll - L2 
* 

\Jhere , f 1 - 1575.42 mHz , f 2 - 1227 . 60 mHz , and L1 and Li are phase 
measurements in uni ts of cyc les. 
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CODE TABLES (continued) 

External Frequency Standard 

01 No external frequency standard used 
02 Rubidium frequency standard used 
03 Cesium frequency standard used 
04 Hydrogen Maser frequency standard used 
05 External crystal frequency standard used 
06 Other (Comment in Station Information Record) 

Vector Nominal Accu[ac~ Codes 
Order/Class 

4 Intended accuracy 100 ppm plus 5.0 cm 3 
3 Intended accuracy 50 ppm plus 3.0 cm 2-II 
2 Intended accuracy 20 ppm plus 2.0 cm 2-I 
5 Intended accuracy 10 ppm plus 1 . 0 cm 1 
6 Intended accuracy 1 ppm plus 0 . 8 cm B 
7 Intended accuracy 0 .1 ppm plus 0 . 5 cm A 
8 Intended accuracy 0.01 ppm plus 0.3 cm AA 
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PROJECT RECORD 

1 2 3 4 11 12 19 20 

D DJ I I I I I I I I I I I I I I I I I I 
RECORD JOB C C Y Y M H. D D C C Y Y M H. D D 

END 
PROJECT TITLE 

TYP.E CODE START 
(A) PROJECT 

GROUP HEADER RECORD 

1 2 9 

D I I I I I I I I I 
RECORD C C Y Y H M D D 
TYPE DATE OF FIRST 
(B) OBSERVATION 

26 27 28 

DJ I I I I I I I 

. PROJECT 

PROJECT TITLE CONTINUED 

10 13 14 21 22 25 

I I I I 111111111 -1~1~1-1 
H H H H C C Y Y H H D D H H H M 

TIME OF FIRST DATE OF LAST TIME OF LAST 
OBSERVATION OBSERVATION OBSERVATION 

42 43 47 48 51 

I I I I I I I I I I I I I D 
NUMBER SOFTYARE ID ORBIT x xx x 

OF AND VERSION SOURCE ORBIT ACCURACY 
VECTORS (METERS) 

56 57 58 59 60 61 66 67 74 

DJ DJ D I I I I I I I I I I I I I I I I 
IONOSPHERE TIME PARAMETER ACCURACY PROCESSING C C Y Y H M D D 
USE CODE CODE CODE AGENCY PROCESSING DATE 

N-9 

78 79 80 

DJ 

52 53 54 55 

DJ DJ 
COORDINATE MET. 
SYSTEM USE · 
CODE CODE 

75 80 

I I I I 
SOLUTION 

CODE 



VECTOR RECORD 

l 2 5 6 9 10 20 21 25 26 

D I I I I I I I I I I I I I I I I I I I I I D I I I I I I I I I I I I I 
RECORD ORIGIN DIFFERENTIAL X X X X X X X x x x x x x x x x xxxxxxx 
TYPE SSN SSN DELTA X SIGMA X DELTA Y 
(C) (METERS) (METERS) (METERS) 

37 41 42 52 53 57 58 59 68 

D 111111111111111111D11111 D 11111111111 
x x x x x 

SIGMA Y 
(METERS) 

69 

xxxxxxx 
DELTA Z 
(METERS) 

78 79 80 

I I I I I I I I I I I c=:i=J 
DIFFERENTIAL STATION BLANK 
DATA MEDIA IDENTIFIER 

x x x x x x x x x 
SIGMA Z 
(METERS) 

REJECT ORIGIN STATION DATA 
GODE MEDIA IDENTIFIER 
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CORRELATION RECORD 

1 2 4 5 7 8 16 17 19 20 22 23 31 

D I I I I I I I I CD I I I I I I I I I I I I I I I I CD I I I I I I I I 
RECORD ROW COLUMN xx x x x x x x x ROW COLUMN xx x x x x x x x 
TYPE INDEX INDEX CORRELATION INDEX INDEX CORRELATION 
(D) NO. NO. NO . NO. 

35 37 38 46 47 49 50 52 53 61 62 64 65 67 

llllCDllllllll llllllllCIJllllllllllllllll 
COLUMN X X x x x x x x x 
INDEX CORRELATION 

NO. 

68 76 77 80 

[IJlllllll l _I __ 
X X x x x x x x x BLANK 

CORRELATION 

ROW COLUMN X X x x x x x x x 
INDEX INDEX CORRELATION 

NO. NO. 
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ROW COLUMN 
INDEX INDEX 

NO. NO. 

32 34 

I I I I 
ROW 

INDEX 
NO. 



COVARIANCE RECORD 

1 2 4 s 7 8 19 20 22 23 2S 

0 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
RECORD 
TYPE 
(E) 

ROW COLUMN 
INDEX INDEX 

NO. NO. 

x x x x x x x x x x x x 
COVARIANCE 
(METERS2) 

RO\l COLUMN 
INDEX INDEX 
NO. NO . 

26 37 38 40 41 43 44 SS S6 S8 59 61 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
x x x x x x x x x x x x 

COVARIANCE 
(METERS2 ) 

ROW COLUMN 
INDEX INDEX 
NO. NO . 

62 73 74 80 

I I I I I I I I I I I I I I ....... I _ ____. 
X X X X x x x x x x x x BLA.NK 

COVARIANCE 
(METERS2) 

x x x x x x x x x x x x 
COVARIANCE 
(METERS2 ) 
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LPNG VECTOR RECORD 

1 2 5 6 9 · 10 22 23 27 

D I I I I I I I I I I I I I I I I I I I I I I I I D I I I I I 
RECORD ORIGIN DIFFERENTIAL x x x x x x x x x x x x x x x x x x 
TYPE SSN SSN DELTA X SIGMA X 
(F) (METERS) (METERS) 

28 40 41 45 46 58 59 63 

I I I I I I I I I I I I I I I D I I I I I I I I I I I I I I I I I I I I D I I I I I 
x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

D.ELTA Y SIGMA Y DELTA Z SIGMA Z 
(METERS) (METERS) (METERS) (METERS) 

64 65 66 70 71 72 76 77 80 

D D I I I I I I D I I I I I I 
REJECT ORIG D D D Y S DIFF D D D Y S BLANK 
CODE INST ORIGIN DAY INST DIFFERENTIAL 

CODE IDENTIFIER CODE IDENTIFIER 
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COORDINATE RECORD (Optional) 

1 2 3 4 5 6 9 10 11 14 15 16 20 21 

D D D DJ I I I I D I I I I D I I I I I I D 
RECORD BLANK K BLANK STATION BLANK SHORT BLANK COORDINATE BLANK 
TYPE (0. 1) SERIAL NAME FRAME 
(G) NUKBER DESIGNATOR 

22 33 34 35 46 47 

I I I I I I I I I I I I I I D I I I I I I I I I I I I I I D 
xxxxxxxx x x x x BLANK YYYYYYYY y y y y Bl.ANK 

X COORDINATE (METERS) Y COORDINATE (METERS) 

48 59 60 61 64 65 66 69 70 71 74 75 80 

I I I I I I I I I I I I I I D DJ CD D DJ DJ D DJ CD CJ 
z z z z z z z z z z z z BLANK SIGMA X BLANK SIGMA Y BLANK SIGMA Z BLANK 

Z COORDINATE (METERS) (METERS) (METERS) (METERS) 
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STATION INFORMATION RECORD 

1 2 5 6 9 

D 1111111111 
RECORD STATION 
TYPE SERIAL 
(H) NUMBER 

24 

FOUR 
CHARACTER 
IDENTIFIER 

I I I I I I I I I I 
COMMENT FI ELD 

79 80 

LO 
BLANK 

10 11 12 13 

LO LO 
EXT . MET . 
FREQ . USE 
CODE ' CODE 

14 15 16 17 18 23 

LO LO I I I I I 
TIME ION . SOLUTION 
PARAH. USE TYPE 
CODE CODE 

78 

I I 
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G-FILE E:xAKPLES 

Below are fragments from six independent, simulated GPS Data Transfer Format 
files (G-FILEs). There is one Project record (A) per G-file. Each session 
vector set, 2I: individually computed vector in a multi-receiver session, 
requires a Session Record (B) . Each vector requires at least one Vector Record 
(C) or Long Vector Record (F) . Vector Records with Coordinate Records must 
follow the same Session Record. Station Information (H) Records are required as 
circumstances dictate and may be optionally added where not required . These 
records· must be followed by sufficient Correlation (D) .Q.I: Covariance Records (E) 
to express all off-diagonal correlation or covariance terms in the matrix half 
provided from the session computation . - Correlation and Covariance Records may 
not be intermixed. 

1. Project (A), Session (B), Vector (C), and Correlation (D) records for a 
single vector between two stations in a two receiver session or individually 
computed vector in a multi-receiver session . 

AKS1989061619890810 
Bl98906222104198906230032010MNI21JUL89 BDCST200040101025NGS 19890919LlDDFX. 
C02860255 22818804 691 517712752 1665 621497962 1259 M1739APACIM1739AK60A 
D 1 2 -1507832 1 3 -1653265 2 3 -9400487 

2 . Project (A), Session (B), Vector (C) , and Correlation (D) records for a 
three-receiver (two vector) session computed simultaneously in session mode . 

AA21989061619890810 
Bl98907191920198907192022020MNI21JUL89 
C02520251 2090836 21 3595939 
C02520250 -42878920 42 -19024426 

NSYC 200020202026NGS 19891010IFDDFL 
80 5412122 45 Tl735BTOLPT1735BI035 
93 -28455946 · 69 Tl735BTOLP71735BI017 

D 1 2 -3449463 1 3 -169254 1 
D 2 3 -7698120 2 4 -6329835 2 
D 3 5 -6084380 3 6 -477478 4 

4 -7443040 1 5 -3452654 1 6 1753975 
5 1258498 2 6 8573493 3 4 -6485385 
5 -6124087 4 6 -3864367 5 6 8630812 

Note : · If a multi-receiver session is computed as if all possible vectors are 
independent, then there would be Session, Vector, and Correlation records for each 
vector in the session. Thus, the record sequence would be A, B, C, 0, B, C, D, B, 
C, D, etc. The Session records would be nearly identical to the multi-receiver 
example except that start and ·stop times could vary with each vector . The number 
of vectors indicated on each Session Record would be one, i.e . , there would be a 
Session Record for each vector and the cross correlation terms between vectors 
would not exist. 
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3 . Project (A), Session (B), Vector (C), and Correlation (D) Records for a five
receiver (four vector) session computed simultaneously in session mode , 

AW11989061619890810 
Bl98907181924198907182252040MNI21JUL89 BDCST 200020202025NGS 19891003LlDDFL 
C03000287 5764741 77 1459095 44 2345097 54 Rl765ASMILR1765ANEOP 
C03000223 -52521873 47 -229406 101 -1142670 75 Rl765ASMILR1765ACESZ 
C03000305 -42878920 42 -19024426 93 -28455945 69 Rl765ASMILR1765AX042 
C03000240 7097171 69 -1171456 40 -1443438 46 Rl765ASMILR1765AG042 
D 1 2 - 762ll57 1 3 -6268111 1 4 1032188 1 5 -7397468 1 6 2749723 
D 1 7 - 77164 73 l 8 -6339150 1 9 1294594 1 10 -2396473 1 ll -2753742 
D 1 12 -5804898 2 3 -791184 2 4 -6108347 2 5 -1739462 2 6 9010327 
D 2 7 - 7729301 2 8 -6463718 2 9 1'526641 2 10 -3826492 2 11 3610736 
D 2 12 -6449538 3 4 170894 3 5 -62992.16 3 6 -1003847 3 7 -5307149 
D 3 8 -7680811 3 9 -64 77668 3 10 1506536 3 11 -9537262 3 12 -1836426 
D 4 5 -6154878 4 6 -248020 4 7 -6087715 4 8 -1633847 4 9 6354725 
D 4 10 -7804602 4 11 -6047825 4 12 1262026 5 6 3746287 5 7 -7243634 
D 5 8 -6110139 5 9 -321344 5 10 -6165227 5 11 8362528 5 12 9162533 
D 6 7 -5971690 6 8 -516393 6 9 -6136978 6 10 -9354622 6 ll 1535474 
D 6 12 -5920223 7 8 -559594 7 9 -6153794 7 10 2645373 7 11 -5373742 
D 7 12 -5527744 8 9 -7793107 8 10 1043462 8 11 5378213 8 12 -2564522 
D 9 10 -5371777 9 11 -7908942 9 12 1046883 10 11 8354256 10 12 -3372634 
D 11 12 7153372 

4 . Project (A), Session (B), Vector (C), and Covariance (E) Records for a 
three-receiver (two vector) session computed simultaneously in session mode. 

AC51989061619890810 
Bl98907191920198907192022020MNI21JUL89 
C02520251 2090836 21 3595939 80 
C02520250 -42878920 42 -19024426 93 

NSWC 200020202026NGS 19891010WLDDPF 
5412122 45 T1735BTOLPT1735BI035 

-28455946 69 T1735BTOLPT1735BI017 
E 1 2 -3449231 1 3 169013 1 4 -7443219 1 5 -3452017 
E 1 6 -1753648 2 3 7698884 2 4 -6329438 2 5 1258689 
E 2 6 8573027 3 4 -6485903 3 5 -6084227 3 6 -477369 
E 4 5 6124824 4 6 -3864711 5 6 8630682 

5 . Project (A), Session (B) , Long Vector (F), and Correlation (D) Records for a 
three-receiver (two vector) session computed simultaneously in session mode. 

AM31989061619890810 
Bl99003121920199003122022030MNI21JUL89 NSWC 
F02520251 -7398138095 62 -611028070 140 
F02520210 -28097365450 2 6537703840 2 
D 1 2 -3449463 1 3 -169254 1 4 -7443040 
D 2 3 - 7698120 2 4 -6329835 2 5 1258498 
D 3 5 -6084380 3 6 -477478 4 5 -6124087 

N-17 

200050202027NGS 19900605IFDDPF 
-759539795 81 R0710AR0710A 
1612488880 2 R0710AR0710A 
1 5 -3452654 1 6 1753975 
2 6 8573493 3 4 -6485385 
4 6 -3864367 5 6 8630812 



6 . Project (A) , Session (B), Vector (C), Coordinate (G), Station Information (H), 
and Correlation (D) Records for a five - receiver session computed simultaneously . 

AG41989061619890810 
Bl99210191620199210192022040MNI06JAN93 NGS 50090202027NGS 19930115IFDDFX 
C02520251 -121666909 30 157350726 56 117976050 41 R2932ANORDR2932ASECO 
C02520250 -418472429 32 247232117 60 8372071 44 R2932ANORDR2932ABURR 
C02520253 -553950607 35 500052515 64 221106176 48 R2932ANORDR2932AFIGU 
C02520254 -289152973 31 300310186 55 183697838 42 R2932ANORDR2932APINE 
G 1 0252 NORD SI092 -25711011350 -45925184360 35928923390 010 010 010 
H0252NORD01020202IFDDFXREFERENCE STATION 
D 1 2 - 7621157 1 3 -6268111 1 4 1032188 
D 1 7 - 7716473 1 8 -6339150 1 9 1294594 
D 1 12 - 5804898 2 3 -791184 2 4 -6108347 
D 2 7 -7729301 2 8 -6463718 2 9 1526641 
D 2 12 -6449538 3 4 170894 3 5 -6299216 
D 3 8 -7680811 3 9 -6477668 3 10 1506536 
D 4 5 -6154878 4 6 -248020 4 7 -6087715 
D 4 10 -7804602 4 11 -6047825 4 12 1262026 
D 5 8 -6110139 5 9 -321344 5 10 -6165227 
D 6 7 -5971690 6 8 -516393 6 9 -6136978 
D 6 12 -5920223 7 8 -559594 7 9 -6153794 
D 7 12 -5527744 8 9 -7793107 8 10 1043462 
D 9 10 -5371777 9 11 -7908942 9 12 1046883 
D 11 12 7153372 
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1 5 
1 10 
2 5 
2 10 
3 6 
3 11 
4 8 
5 6 
5 11 
6 10 
7 10 
8 11 

10 11 

-7397468 
-2396473 
-1739462 
-3826492 
-1003847 
-9537262 
-1633847 
3746287 
8362528 

-9354622 
2645373 
5378213 
8354256 

1 6 
1 11 
2 6 
2 11 
3 7 
3 12 
4 9 
5 7 
5 12 
6 11 
7 11 
8 12 

10 12 

2749723 
-2753742 
9010.327 
3610736 

-5307149 
-1836426 
6354725 

-7243634 
9162533 
1535474 

- 5373742 
-2564522 
-3372634 
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PREFACE 

"Input Formats and Specifications of the National Geodetic 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 become part of the National Spatial 
Reference System (NSRS), formerly the National Geodetic Reference System. The 
guide comprises three volumes. Volume I covers classical horizontal geodetic 
and Global Positioning System (GPS) data, volume II covers vertical geodetic 
data, and volume III covers gravity data. Beginning with this edition, the 
three formerly separate volumes are distributed as a set , since a great deal 
of information is conunon to each volume . Because some of the chapters and 
annexes are identical in all three volumes, the original numbering design has 
been retained. 

The formats and specifications are consistent with the aims of the Executive 
Office of the President, Office of Management and Budget's (OMB) Circular 
A-16, as revised in 1990. A major goal of the circular, which is titled 
"Coordination of Surveying, Mapping, and Related Spatial Data Activities," is 
to develop a national spatial data infrastructure with the involvement of 
Federal , state, and local governments, and the private sector. This 
multilevel national information resource, united by standards and criteria 
established by the Federal Geodetic Control Subcommittee (FGCS) of the Federal 
Geographic Data Committee (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 minimum accuracies of: 

First- order horizontal accuracy standards for GPS and conventional 
horizontal surveys; 

Second- order, class II vertical accuracy standards for conventional 
level ing; 

Third-order gravity standards for gravity surveys. 

Effective September 1, 1995, survey project data must meet the above minimum 
accuracy standards to be accepted for inclusion into the NGS data base. 
Surveys that are of lower order than given above will be accepted only in 
exceptional cases approved by the Chief, NGS. 

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

At this time , NGS provides review, a .rchi ving, and distribution functions free 
of charge for survey data submitted in the proper format. These surveys must 
contain connections to NSRS in accordance with FGCS Standards and 
Specifications and they must contribute to the public good. 
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The production of the Blue Book entailed s ignificant contributions from a 
number of NGS employees. Notable among these are D. Sherrill Snellgrove f or 
his revision of Volume I , originally prepared by then- Coumander Ludvik 
Pfeifer, NOAA (Ret . ); Nancy L. Morrison and Conmander Pfeifer, for their 
contributions to preparing Volume II; and then- Lieutenant Warren T. Dewhurst, 
NOAA, for his preparation of Volume III . 

This publication and most of the documents referenced herein may be obtained 
from: 

NOAA, National Geodetic Survey, N/NG.512 
1315 Rast- West Highway, Station 9202 
Silver Spring, MD 20910- 3282 
Telephone: (301) 713-3242; Fax : (301) 713- 4172 
Monday through Friday, 7:00 a.m. - 4:30 p.m. Eastern Time. 
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Chapter 5 

VERTICAL CONTROL (VERT) DATA 

INTRODUCTION 

For coding and processing purposes, the data associated with geodetic 
vertical control (VERT data) have been divided into three groups. The 
three vertical control data groups are (1) the field obse~vations of 
elev~tion differences between survey points (OBS data), (2) descriptive 
data including original descriptions and recovery descriptions (DESC 
data), and (3) adjusted elevations {ELEV data). Detailed instructions 
and formats for the coding and keying Qf the OBS, DESC, and ELEV 
vertical control data sets are con~ained in Chapters 6, 7, and a, 
respectively. 

Although data of all three types are normally generated in connection 
with a vertical control survey project, OBS, DESC, and ELEV data must 
be submitted to NGS as separate data sets. There are two modes in 
which vertical control data may be submitted to NGS for insertion in 
the National Geodetic Survey Data Base. In order of preference, they 
are : 

MODE 1 - Field Observations and Descriptive Data (VERT OBS and 
VERT DESC data) 

MODE 2 - Adjusted Elevations and Descriptive Data (VERT ELEV 
and VERT DESC data). 

The foregoing implies that every vertical control survey project (or 
several projects submitted as one "job" - see below) will be received 
at NGS as two distinct data sets: either OBS and DESC data sets under 
MODE 1, or ELEV and DESC data sets under MODE 2. The two data sets of . 
each vertical control job must be submitted at the same time. 

There are distinct benefits to be realized when vertical control data 
intended for insertion in the National Geodetic Survey Data Base are 
submitted in the MODE l configuration. Because the field observations 
which connect the survey points are given, MODE l data can be 
rigorously cot:lbined with data held by NGS and incorporated (adjusted) 
into the national vertical control network. This process insures that 
the elevatlons of the new survey points will be consistent with the 
existing vertical control in that area. By contrast, MODE 2 data 
consist of isolated points whose elevations are accepted as determined 
by the submitting agency. Because the connecting observations are not 
available, these elevations cannot be verified, and they cannot be 
rigorously updated when the vertical control network in their vicinity 
is readjusted. 
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For reasons cited in the preceding paragraph, vertical control data 
intended for insertion in the National Geodetic Survey Data Base should 
be sublllitted as MODE 1 data. MODE 2 data will be accepted only on an 
exception basis after consultation between NGS and the submitting 
agency. 

JOB CODE AND SURVEY POINT NUMBERING 

The basic unit or grouping of data to be submitted is given the name 
"job". A vertical control job may consist of data for a maximum 9999 
survey points - see definition of "survey point" below. A job may 
consist of a single project (i.e., one unit of field work), or a number 
of projects may be included in one job. It is suggested that 
geographic proximity be the determining factor in selecting vertical 
control projects for inclusion in any one job. This approach 
eliminates duplicate keying of DESC data for vertical control survey 
projects which have points in common (e.g., a releveling over a 
previously established line, when both projects are to be submitted for 
insertion in the National Geodetic Survey Data Base). 

A two-character alphanumeric code must be assigned to each vertical 
control job submitted by an agency in accordance with this publication. 
This job code, the data set type, the name of the submitting agency, 
and the data set creation date will serve to uniquely identify every 
data set received by NGS. The first character of the two-character job 
code must always be a letter; the second character may be either a 
letter or a number (1 through 9). Begin the assigning of job codes 
with Al and end with ZZ, i.e., Al, Al, ••• , Bl, ••• , Zl, ••• , Z9, AA, 
AB, ••• , zz. This allows for a total of 910 uniquely identified 
vertical control jobs to be submitted by any one agency. Should this 
sequence be exhausted, start assigning job codes again from the 
beginning: Al, Al, etc. 

A vertical control point is defined as a survey point which is 
monumented (or otherwise permanently marked) aDJl/or described and whose 
(adjusted) elevation is given (ELEV data), whose elevation is to be 
determined in an adjustment (OBS data), or whose elevation is available 
from other sources. A vertical control point is commonly known as a 
"bench mark" (BM). A survey point, in turn, is defined as any point 
which has one or more elevation differences measured to it or from it. 
A survey point may be a temporary bench mark (TBM, neither permanently 
marked nor described and therefore nonrecoverable), a described TBM, or 
a permanent bench mark (monumented and described). Henceforth, the 
term "bench mark" will be understood to also include the special class 
of described teaporary bench marks (TBMs). 

Each survey point that is leveled to in a vertical control job must be 
assigned a unique four-digit serial tlWilber (not necessarily consecutive) 
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FIGURE 5-1 - Example of vertical survey point numbering. 
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in the range 0001 through 9999. If the number of survey points exceeds 
9999, the vertical control data in question must be divided and 
submitted as two or more jobs. In general, level lines should not be 
subdivided. Figure S-1 illustrates the assignment of survey point 
serial numbers (SPSNs). This numbering system provides a unique 
identifier for every survey point which is leveled in a vertical control 
job. The same survey point serial number (SPSN) must be consistently 
used whenever reference is made to the same point in either the OBS, 
DESC, or ELEV data sets of a vertical control job. All survey points 
for which recovery descriptions are written in this current project, but 
which are not leveled in this current project, will be assigned the SPSN 
code 0000. 

As pointed out in the INTRODUCTION, a vertical control job consists of 
two separate data sets - either the VERT OBS and VERT DESC data sets 
under MODE 1, or the VERT ELEV and VERT DESC data sets under MODE 2. 
When HOOE 2 data are submitted, there will be one-to-one correspondence 
between points in the respective ELEV and DESC data sets, because every 
control point in the ELEV data set must also have an original 
description and/or recovery description(s) in the corresponding DESC 
data set. When MODE l data are submitted, however, there will normally 
be a greater nuober of points in the OBS data set than in the 
corresponding DESC data set. This condition is brought about by the 
fact that there are, in general, temporary bench marks (TBMs) in the OBS 
data set for which no descriptive data have been prepared. It must be 
emphasized, however, that descriptive data should exist for all 
recoverable vertical control points. 

When the data-recording medium is magnetic tape (see below), the two 
data sets of a vertical control job must be submitted as two separate 
files. These files may be on the same reel of tape or on different 
reels if the data are organized so that a tape contains data sets of 
only one type (e.g., VERT OBS data sets) when many jobs are being 
submitted. When the data-recording medium is p.inched cards, the two 
data sets must be submitted as two separate decks. In any case, the 
first record of every data set (see Chapters 6, 7, and 8) must contain 
the information by means of which the respective data sets are 
positively identified and correlated - the job code, the data set 
type, the naae of the submitting agency, and the data set creation 
date. 

MEDIA FOR SUBMITTING DATA 

Although in principle any computer-readable, general-purpose 
data-recording medium can be handled, the two media acceptable to NGS 
on a routine basis at the present time are punched cards (80 columns) 
and standard 1/2-inch magnetic tape. Magnetic tape is the preferred 
medium for both small and large volumes of data; agencies submitting 
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large volumes of data should use this medium exclusively. Punched 
cards should be used only for small, isolated jobs • 

.... 

When the data are submitted as decks of punched cards, care must be 
taken to pack.age each deck separately in order to minimize the 
likelihood of cards from different decks becoming intermingled. 
Provision is made for a sequence number to appear on every card of a 
deck; however, only the first card of each deck contains the deck 
identification data. The following information must be given for each 
data set submitted as a deck of cards: 

1. Name and address of the submitting agency. 

2. Contents of the deck by job code and data type (e.g., Al VERT 
OBS, XX VERT DESC, etc.). 

3. Character representation code (BCD, EBCDIC, etc.) and/or 
key~nch equipment used (°e.g., IBM 026, IBM 029, etc.) . 

4. Name and telephone number of person to be contacted in case of 
difficulty with the data. 

This information should be given in a letter of transmittal, a copy of 
which should be packed with the data set in question. 

When the data are submitted as files of formatted records on ·magnetic 
tape, the following information is expected to be given for each reel 
of tape: 

1. Name and address of the submitting agency. 

2. Reel number or identification symbol assigned by the 
submitting agency. 

3. Number of files and contents of each file by job code and da.ta 
type (e.g., Al VERT OBS, XX VERT DESC, etc.). 

4. · Com~ter system on which the tape was created (e.g., IBM 
360/XXX, CDC 6600, etc.). 

5. Internal label information (e.g., non-labeled, standard IBM 
label, etc.). 

6. Number of tracks (7 or 9) and parity (even or odd). 

7. Recording density (556, 800, or 1600 BPI). 

8. Record length (LRECL) and block size (BLKSIZE). 
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9. Character representation code (BCD, EBCDIC, etc.) and keytape 
equipment designation, if applicable . ·, 

10. Name and telephone number of person to be contacted in case of 
difficulty with the data. 

In addition to being given in the respective letter of transmittal, 
this information should be entered on one or more "stick-on" labels 
affixed to the magnetic tape reel. 

A letter of transmittal in which the data are described and itemized 
should always be prepared for each data shipment. One copy should be 
enclosed with the data shipment, one sent by separate mail to NGS, and 
another copy should be retained by the sender. See ANNEX K for the 
current mailing instructions. In every case, the submitting agency 
should retain a backup copy of all data included in a shipment until 
the receipt of that specific data i~ acknowledged by NGS. 

CODING, KEYING, AND DATA VERIFICATION 

All data submitted to NGS for insertion in the National Geodetic Survey 
Data Base must be coded and keyed in strict conformity with the formats 
and specifications contained in this publication. In addition, the 
keying of all data must be verified. Detailed formats and specifica
tions for the coding and keying of vertical control jobs are contained 
in Chapter 6 (VERT OBS data), Chapter 7 (VERT DESC data), and Chapter 8 
(VERT ELEV data). The formats were designed to allow the keying and 
verification of the data to be accomplished on standard keypunch or 
keytape equipment. The SO-character record (one punched card image) 
has been adopted for all applications. · 

In keying the data entries, care must be taken to insure that 
alphabetic characters (letters) are always keyed using the alphabetic 
keys on the keying device, and that numeric characters (numbers) are 
always keyed using numeric keys. In particular, the miskeying of the 
following characters must be avoided: 

0 - number "zero" 
0 - letter "O" 

1 - number "one" 
L - letter "L" 
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SPECIAL CHARACTERS 

In addition to alphabetic characters (letters A through Z) and numeric 
characters (numbers 0 through 9), the following special characters are 
allowed: 

(*) asterisk (+) plus sign 
( ) blank or space (-) minus sign or hyphen 
( ') comma (•) equal sign 
(.) period or ( /) slash or solidus 

decimal point ( () left parenthesis 
($) dollar sign ()) right parenthsis 

NOTE: A further restriction on characters is imposed for Bench Mark 
designations (see Annex D). 

SEQUENTIAL RECORD NUMBERING 

The first six characters of every record are reserved for a record 
sequence number. The purpose of the sequential numbering of records is 
to insure that the proper sequence of individual records in a data set 
can be verified and, if necessary, restored. The record sequence 
numbers must form one continuing sequence throughout each data set, 
starting with the first record (the Data Set Identification Re cord) and 
ending with the last record (the Data Set Termination Record). 

Start with assigning sequence number 000010 to the first record in the 
data set (the Data Set Identification Record) and increment by 10 on 
each successive record. This numbering system allows up to nine 
records to be inserted between any two originally numbered records 
without the necessity of renumbering any records in the data set. Even 

of the 
the 

when a large block of omitted records must be inserted, only a few 
existing records will have to be renw:ibered. However, to allow for 
detection of missing records, all insertions and/or deletions which 
cause deviation from the basic 000010, 000020, 000030, etc. 
" increment-by-ten" record sequence must be accounted for in the 
respective letter of transmittal. 

Discounting any after-the-fact insertions, the above-described 
sequential numbering system will permit a maximum of 99,999 uniquely 
numbered records in any one data set. Should there ever be a need for 
a greater number of records in a data set, retain only the last six 
digits of the higher sequence numbers, i.e., ••• 999980, 999990, 
000010, etc. 
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Chapter 6 

VERTICAL OBSERVATION (VERT OBS) DATA 

INTRODUCTION 

The purpose of this chapter is to provide detailed specifications and 
instructions for the coding and keying of the observation data set of a 
vertical control job. As was explained in Chapter S, a vertical 
control job consists of two distinct data sets which must be submitted 
together. The coQpanion data set to the vertical observation (VERT 
OBS) data set treated in this chapter is the data set containing 
original descriptions and/or recovery descriptions for the control 
points which occur in the vertical control job. This descriptive (VERT 
DESC) data set is treated in Chapter 7. · 

VERT OBS DATA SET RECORDS 

The data which constitute a VERT OBS data set are organized into four 
categories: 

1. Line Identification Data 
2. Survey Equipment Data 
3. Field Abstract Data 
4. Observation Data 

Within these categories, the respective data have been grouped into one 
or more logical units called "records." A record is a string of 
characters containing data coded according to a specific format. Every 
record in a VERT OBS data set consists of 80 characters or "coluQns" 
(standard punched card image). Within each record, the 80 coluons are 
divided into .fixed-length "character fields," each field being the 
space reserved for a specific data item. Accordingly, for every 
desired data item, there exists a field of appropriate length into 
which the data item in question is to be entered after it is converted 
into a string of alphanumeric characters. The set of rules according 
to which specific data items are converted into strings of alphanumeric 
characters to be entered in the fields of a record is known as the 
"format" of •that record. 

The types of records which may appear in a VERT OBS data set are listed 
in Table 6-1. Each type of record has been given a name, and a block 
diagram illustrating the respective format has been prepared to serve 
as a oodel for that record - see FORMAT DIAGRAMS. 
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Except for the first and last records of the data set, the second 
character field of each record (columns 7-10) contains a two-digit 
numerical data code, preceded and followed by an asterisk, which 
specifies the type of that record (*10*, *11*, ••• , *43* - see Table 
6-1). The first and last records of the data set (the Data Set 
Identification Record and the Data Set Termination Record) display the 
two-character alphanumeric job code assigned by the subhlitting agency 
in this field (*Al*, *A2*, ••• , *ZZ* - see Chapter 5). The first 
character field of every record (columns 1-6) is reserved for the 
respective record sequence number - see Chapter 5. The remaining 
portion of each record(columns 11-80) contains character fields which 
are peculiar to each individual record type. 

TABLE 6-1 
VERTICAL OBSERVATION DATA SET RECORDS 

FIRST RECORD 
*AA* - Data Set Identification Record 

LINE IDENTIFICATION DATA 
*lU* - Line Information Record 
*11* - Line Title Record (Optional) 
*12* - Line Title Continuation Record 
*13* - Line Title Continuation Record 
*14* - Line Title Continuation Record 
*15* - Comment Record (Optional) 

*20* -
SURVEY EgUIPMENI' DATA 
lnstrwaent Information Record 

*21* - Rod Information Record 
*22* - Rod Standardization Record 
*23* - Rod Calibration Record 

FIELD ABSTRACT DATA 
*30* - Field Abstract Record 

OBSERVATION DATA 
*40* - Survey Equipment Record 
*41* - Running Record 
*42* - River/Valley Crossing Record 
*43* - Correction/Rejection Record 

LAST RECORD 
*AA* - Data Set Termination Record 

(Optional) 
(Optional) 
(Optional) 

Note: The symbol *AA* denotes the two-character job code 
assigned by the submitting agency - see Chapter 5. 
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STRUCTURE OF THE VERT OBS DATA SET 

The first record of a VERT OBS data set must be the Data Set 
Identification Record which contains the required information to 
identify the data set and to correlate it with its companion VERT DESC 
data set - job code, data type (VERT OBS), name of submitting agency, 
and date the data set was created. The last record of the data set must 
be the Data Set Termination Record. It is the only other record in the 
data set on which the respective job code appears in the same field 
(columns 7-10) as on the Data Set Identification Record. 

The VERT OBS data set records which are bracketed by these two 
delimiting records may pertain to one or more units of field work; 
i.e., field observation data for several leveling lines may by submitted 
in one VERT OBS data set under the same job code, provided that the 
total number of survey points (bench marks and temporary bench marks) in 
the job does not exceed 9,999 (see Chapter 5). When two or more 
leveling lines are included in a vertical control job, each line must 
appear as a complete unit in the respective VERT OBS data set, i.e., as 
a block of records which contains all information pertinent to that 
line (see table 6-2). Each line must begin with a *10* record, contain 
any appropriate number of the other types of records in proper sequence, 
followed by one or more *40 - series records. 

TABLE 6-2 
STRUCTURE OF THE VERT OBS DATA SET 

Data Set Identification 
*10*-series records 
*20*-series records (if 
*30* records 
*40*-series records 

Record 

·:J 
*10*-series records 
*20*-series records 
*30* records 
*40*-series records 

(if ·:J 
.... . . . . 

*10*-series records :J 
*20*-series records (if any) 
*30* records 
*40*-series records 

Data Set Termination Record 
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A leveling line is a unit of field work consisting of a number of , 
survey points (bench marks and temporary bench marks - see Chapter 5) 
which are connected by chains of differential leveling observations 
called "runnings." When coded as part of a VERT OBS data set, a 
leveling line is a block of records comprising record groups arranged 
in the following order: 

1. Line Identification Data (*10*-Series) Records: 

*10* record 
*11* record (optional; possibly *12*, *13*, and *14* records as 

well) 
*15* records (optional, any nucber allowed) 

2. Survey Equipment Data (*20*-Series) Records: 

*20* records (at least one if instrument not previously reported; 
in general, one for each ~reviously unreported stadia factor 
determination) for the first instrument used 

*20* records (at least one if instrument not previously reported; 
in general, one for each previously unreported stadia factor 
determination) for the second instrument used 

*20* records (at least one if instrument not previously reported; in 
general, one for each previously unreported stadia factor 
determination) for the last instrument used 

*21*, *22*, and/or *23* record(s) - *21* record alone if rod not 
previously reported and no standardization or calibration 
data are available; in general, one *21* record followed by 
one or more *22* records (one for each previously unreported 
rod standardization), one or more *22*: *23*, ••• , *23* record 
sets (one such set for each previously unreported 
single-temperature rod calibration), and/or one or more *23*, 
*23*, ••• , *23* record sets (one such set for each previously 
unreported multiple-temperature rod calibration with one or 
more *23* record(s) for each calibration temperature) -
for the first rod used 

*21*, *22*, and/or *23* record(s) - *21* record alone if rod not 
previously reported and no standardization or calibration 
data are available; in general, one *21* record followed by 
one or more *22* records (one for each previously unreported 
rod standardization), one or more *22*, *23*, ••• , *23* record 
sets (one such set for each previously unreported 
single-temperature rod calibration), and/or one or more *23*, 
*23•, ••• , *23* record sets (one such set for each previously 
unreported multiple-temperature rod calibration with one or 
more *23* record(s) for each calibration temperature) -

.... . . . . for the second rod used 

*21*, *22*, and/or *23* record(s) - *21* record alone if rod not 
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.... 

previously reported an~ no standardization or calibration 
data are available; in general, one *21* record followed by 
one or more *22* records (one for each previously unreported 
rod standardization), one or more *22*, *23*, ••• , *23* record 
sets (one such set for each previously reported 
single-temperature rod calibration), and / or one or more *23*, 
*23*, ••• , *23* record sets (one such set for each previously 
unreported multiple-temperature rod calibration with one or 
more *23* record(s) for each calibration temperature) -
for the last rod used 

Note that for instruments and/or rods which are used in more than one 
leveling line submitted in the same or in different vertical control 
jobs, it is not necessary to repeat the saoe *20*-series records in 
each such line or each such VERT OBS data set. It is sufficient to 
submit the respective *20*-series records once as part of the first line 
submitted in which such instruments and/or rods appear, and thereafter 
only if the stadia factor is redetermined for an instrument and/or if a 
rod is restandardized or recalibrated - see SURVEY EQUIPMENT DATA 
RECORDS. 

3. Field Abstract Data (*30*) Records: 

*30* records - one for the first (starting) survey point (bench 
mark or temporary bench mark) followed by one *30* record 
for each elevation carried forward to a survey point along 
the leveling line. 

The order of the *30* records is important; normally they should follow 
in sequence as the respective survey points (bench marks and temporary 
bench marks) occur along the leveling line. However, one or more spurs 
may emanate from any given survey point - in which case, after the *30* 
record for such a "base" point, the *30* records for all survey points 
along the longest spur must follow first, then those along the 
next-longest spur, etc. Only when all spurs emanating from that base 
point have thus been exhausted, should the *30* record for the 
elevation carried forward to the next survey point along the main route 
be given - see example in Figure 6-1. 

In the absence of any closed loops, there will be as many *30* records 
as there are survey points along the leveling line. However, if a loop 
is closed (as in the case of a spur loop or if the line itself forms a 
closed loop), an additional *30* record must appear in proper sequence 
(see above) for the endpoint of every such loop, reflecting the 
elevation carried forward to that bench mark or temporary bench mark 
via the loop. 
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4. Observation Data (*40*-Series) Records: 

*40* record giving the date, instrument/rod combination, and 
collimation error data for the first set of runnings 

*41* record for the first running in the first set 
*43* record (if needed) for the first running in the first set 
*41* record for the second running in the first set 
*43* record (if needed) for the second running in the f irst set .... . . . . 
*41* record for the last running in the first set 
*43* record (if needed) for the last running in the first set 
*40* record giving the date, instrument/rod combination, and collimation 

error data for the second set of runnings 
*41* record for the first running in the second set 
*43* record (if needed) for the first running in the second set 
*41* record for the second running in the second set 
*43* record (if needed) for the second running in the second set ... . . . . . 
*41* record for the last running in the second set 
*43* record (if needed ) for the last running in the second set 

.... . . . . 
*40* record giving the data, instrument/rod combination, and collimation 

error data for the last set of runnings 
*41* record for the first running in the last set 
*43* record (if needed) for the first running in the last set 
*41* record for the second running in the last set 
*43* record (if needed) for the second running in the last set ... . . . . . 
*41* 
*43* 
*42* 
*43* 
*42* 
*43* .... . . . . 
*42* 
-'43* 

LINE 

record for 
record (if 
record for 
record (if 
record for 
record (if 

record for 
record (if 

the last running in the last set 
needed) for the last running in the last set 
the first river/valley crossing along the line 
needed) for the first river/valley crossing along line 
the second river/valley crossi ng along the line 
needed) for the second river/valley crossing along line 

the last river/valley crossing along the line 
needed) for the last river/valley crossing along line 

IDENTIFICATION DATA RECORDS 
*10* Line Information Record 
*11* Line Title Record (Optional) 
*12* Line Title Continuation Record (Optional) 
*13* Line Title Continuation Record (Optional) 
*14* Line Title Continuation Record (Optional) 
*15* Comment Record (Optional) 
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The line identification data records, bearing the *10*-series data codes, 
are listed above; the block diagracs illustrating the respective formats 
will be found under FORMAT DIAGRAUS. 

The *10* record contains essential line identification data and is 
always required. The *11* record is optional; however, it is highly 
desirable that a line title (reflecting the geographic location of the 
line - see below) be given. The line title should be concise so as to 
fit on the *11* record (up to 70 characters); however, one, two, or 
three continuation records (the *12*, *13*, and *14* records) may be 
appended if the title is lengthy or if a main title followed by 
subtitle(s) is called for. Following the *11* record (or else the last 
title continuation record), there may appear as cany *15* records as 
appropriate to give comments pertinent to the leveling line (e.g., 
significant problems encountered, deviations from standard procedures, 
etc.), if any. 

The entries on these records (see FORMAT DIAGRAMS) are for the 1aost 
part self-explanatory; however, the following data items will be 
explained in greater detail: 

Leveling Line: As was stated in the preceding section, a 
leveling line is a unit of field work consisting of a number of survey 
points (bench marks and temporary bench marks) which are connected by 
chains of differential leveling observations called "runnings." Each 
segment of a leveling line consisting of two neighboring survey points 
connected by a running is called a "section" of the leveling line. 

The objective of differential leveling is the extension of vertical 
control by precise determination of differences of elevation between 
successive survey points along the leveling line. The end product is a 
string of permanently marked vertical control points or bench marks 
(BMs). 

Tolerance Factor: To control the accumulation of error in the 
differential leveling process, each section of a leveling line is 
normally "double-run," i.e., observed twice by runnings in opposite 
directions, and the disagreement between the respective differences of 
elevation as determined by the two runnings must not exceed a tolerance 
limit computed as the product of the appropriate tolerance factor and 
the square root of the section length. 

Aside from the units of measurement involved, the numerical value of 
the tolerance factor used for this purpose depends on the type and 
intended accuracy of the vertical control survey in question; it is one 
of the specification parameters which characterizes a given order and 
class of vertical control survey (see below). 
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Note that the tolerance factor is expressed in mixed units, i.e., in 
"Units of Elevation -Difference DisagreeDent Per Sguare-Root of Units of 
Section Length." For the purposes of this publication two such unit 
combinations are allowed (must be specified by the respective units code 
given as part of the tolerance factor data group on the *10* record): 

1. Millimeters per square-root of kilometers (units code MM), and 
2. Feet per square-root of statute miles (units code FT). 

Order and Class of Survey: A two-digit code is provided on the 
*10* record to specify the order of accuracy of the survey. The first 
digit of this code reflects the order and the second digit the class of 
the survey in accordance with the "Classification, Standards of Accuracy , 
and General S ecifications of Geodetic Control Surve s," prepared by the 
Federal Geodetic Control Coomittee (FGCC , and published by the National 
Oceanic and Atmospheric Admin.istration (NOAA), U.S. Department of 
ColDLlerce, Rockville, MD (February 1974). In addition to the five 
vertical control survey categories defined in this publication, three 
other survey categories need to be considered - old vertical control 
surveys of first or second order for which no class is specified, and 
surveys of lower-than-third-order accuracy. The respective two-digit 
codes are as follows: 

10 - First-Order (Class Unspecified) 
11 - First-Order, Class I 
12 - First-Order, Class II 
20 - Second-Order (Class Unspecified) 
21 Second-Order, Class I 
22 - Second-Order, Class II 
30 - Third-Order 
40 - Lower-Than-Third-Order 

The order-and-class code assigned to a leveling line should reflect the 
procedures and specifications according to which that entire line has 
been observed. When well-defined segments of a leveling line fall into 
different order-and-class categories, the line must be divided 
accordingly and the respective parts submitted as separate lines. 

State or Country Code: Provision is made on the *10* record to 
indicate the political un.it(s) and/or geograph.ic area(s) in wh.ich the 
leveling line is located using the two-letter state or country codes 
given in ANNEX A. Up to three such codes lilaY be entered, in the order 
of progress along the line in question. In the United States or in 
canada, enter the appropriate code for the respective state, 
commonwealth, province, or territory; elsewhere enter the appropriate 
code for the respective country, island group, or geographic area - see 
ANNEX A. 
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Line Title: The desired elements of information in the title of a 
leveling line are (1) the respective line number or other identification 
symbol, (2) the order of accuracy of the survey, (3) whether original 
leveling or releveling, and (4) the geographic locality (or localities) 
of the survey. Since the first three elements are explicitly coded on 
the *10* Line Inforcation Record (see FORMAT DIAGRAMS), it would be 
superfluous to repeat them in the line title, and hence only the 
geographic location needs to be specified. The use of geographic 
location alone as the title of a leveling line has traditionally been 
the practice of the NGS and its predecessors. 

In general, the title by which the leveling line is known to the 
submitting agency should be given, supplemented to reflect geographic 
location, as required. Omit punctuation marks (periods, commas, etc.) 
and parentheses whenever their omission can be tolerated, and use ANNEX 
A state and country codes whenever reference to a state or country is 
necessary. Furthermore, edit and/or abbreviate the line title in the 
interest of fitting the entire title on the· *11* Line Title Record, if 
at all possible. However, up to three additional records (the 
*12*, *13*, and *14* Line Title Continuation Records) may follow the 
*11* Line Title Record if the title must be lengthy or when a cain 
title followed by one or more subtitles is desired. 

The geographic location of the leveling line should be descriptive of 
the route followed, i.e., the starting locality, any prominent "via" 
points, and the ending locality should be specified in the order of 
progress of the survey (Example: ALBANY GA VIA MORVEN TO CALLAHAN FL). 
If the leveling line is a member of a special project or of an area 
network to which a specific name or title has been assigned, such a 
nace or title should be carried as B main title on the *11* record and 
the title of the line proper should follow as a subtitle on one or more 
of the continuation records. Exa?:1ple: 

*11* Record: 
*12* Record: 

DATE AND TIME 

TULARE-VASCO ARVIN-MARICOPA AREA CA 
9.1 KM SE OF KETTLEMAN CITY TO PIXLEY 

Date of the VERT OBS data set creation must appear on the Data Set 
Identification Record, and the dates on which survey operations 
commenced and terminated are to be entered on the *10* Line Information 
Record. In addition, character fields are reserved for the date and/or 
ti.Iile on several other records of the VERT OBS data set. Throughout the 
VERT OBS data set, date and time are to be coded as follows: 

Date: Full date is coded as an eight-digit integer number 
consisting of four two-digit groups denoting (from left to right) the 
last whole century, nucber of full years since the turn of century, 
month of the year, and day of the month (CCYYMMDD). For the 20th 
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century, the "century" columns I!laY by omitted, and the date coded as a 
six-digit integer number denoting the year, month, and day (YYMMDD). If 
the day is not known (e.g., in connection with old data extracted from 
archives for which the date is not fully specified), leave the last two 
columns of the field blank; if the month is not known, leave the last 
four columns of the field blank. For example, February 8, 1970, would 
be coded as follows: 

1. 
2. 
3. 

Full date is known: 
Day of the oonth is not known: 
Month of the year is not known : 

19700208 
197002 
1970 

or 700208 
or 7002 
or 70 

Time: The time of day is. coded as a four-digit integer number 
consisting of two two-digit groups denoting (from left to right) the 
hours and minutes (HHMM) of a 24-hour clock. Each four-character time 
field or pair of (beginning and ending) time fields is preceded by a 
one-character field reserved for the appropriate one-letter U.S. Navy 
tice zone designation (see below). In every case, the local zone time 
is to be used; in this manner ambiguities are avoided concerning the 
date, which is always assumed to be the "local" date (i.e., the date 
changes at local cidnight). 

Time Zone: A time zone is a geographic region in which uniform 
ti.Iile differing by an integer number of hours from Greenwich Mean Time 
(GMT) is maintained by law. In theory, a time zone extends 7-1/2 
degrees in longitude east and west of a "time meridian" whose longitude 
is a cultiple of 15 degrees (since the Earth rotates 360 degrees in 24 
hours, 15 degrees of longitude difference equals one hour of time 
difference). In practice, the lines which separate adjacent time zones 
often follow political boundaries and are therefore irregular. 
Associated with every time zone is a "time zone description" - an 
integer number positive west of Greenwich and negative east of Greenwich 
- which represents the nucber of hours which must be added 
(algebraically) to the local zone time in order to obtain the 
corresponding GMT. The tice zone description is reduced by one hour 
when the standard zone time is changed to daylight-saving time. 

Instead of the numeric time zone description, it is more convenient to 
use the U.S. Navy one-letter codes which uniquely identify each time 
zone. In this system, GMT is the "Z" (Zulu) Time Zone. Time zones east 
of Greenwich are identified by letters A, B, C, etc., through L, with 
the letter J omitted. Time zones west of Greenwich are identified by 
letters N, O, P, etc., through .X. The letter Y is' used to designate the 
western half of the time zone centered on the meridian of longitude 180 
degrees (International Date Line), and the letter M is used to designate 
the eastern half of this zone. 

The world-wide use of the time zone descriptions and the U.S. Navy one
letter designations is illustrated in ANNEX H. In the continental 
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• United States, Alaska (AK ) , and Hawaii (HI) the time zones are as given 
in Table 6-3: 

TABLE 6-3 - U.S . NAVY TIME ZONE DESIGNATIONS 

STANDARD DAYLIGHT TIME TIME ZONE U.S . NAVY 
TIME TIME MERIDIAN DESCIRP'N DEISGNATION 

Atlantic AST Eastern EDT 60W +4 Q (Quebec) 
Eastern EST Central CDT 75W +5 R (Romeo) 
Central CST Mountain MDT 90W +6 s (Sierra) 
Mountain MST Pacific PDT 105W +7 T (Tango) 
Pacific PST Yukon YDT 120W +8 u (Uniform) 
Yukon YST AK/HI HDT 135W +9 v (Victor) 
AK/HI HST Bering BDT 150W +10 w (Whiskey) 

If the time zone cannot be reliably ascertained, leave the time zone field 
blank. In this case, the time given will be interpreted as the standard 
time in a zone determined on the basis of the longitude of the vertical 
control point from which the respective leveling observations (running) 
originate. As of this printing, Arizona, Hawaii, eastern Indiana, Puerto 
Rico, the Virgin Islands, and American Samoa do not observe daylight 
savings time. Verify locally (during the time of observations) whether 
or not daylight savings time is in effect. 

SURVEY EQUIPMENT DATA RECORDS 

*20* Instrument Information Record 
*21* Rod Information Record 
*22* Rod Standardization Record 
*23* Rod Calibration Record 

The survey equipment data records, identified by *20*-series data codes, 
are listed above; the block diagrams illustrating the respective formats 
are given in the FORMAT DIAGRAMS. The survey equipment data recor-ds 
contain identification and calibration data pertaining to the leveling 
instruments and rods used to carry out the differential leveling obser
vations. See STRUCTURE OF THE VERT OBS DATA SET for the proper sequence 
in which the *20*-series records must appear in the block of records 
which constitutes a leveling line in a VERT OBS data set. 

The *20* Instrument Information Record contains the data required to 
identify a leveling instrument (the appropriate NGS survey equipment code 
and the instrument serial number), date of stadia factor determination, 
and the stadia factor itself. This stadia factor will be used in the 
computation of the lengths of sights made with that instrument subsequent 
to the respective stadia factot determination date. Several *20* records 
may be submitted as a group for a leveling instrument; one for each past 
stadia factor determination. 
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The *21* Rod Inforuation Record contains analogous data (the appropriate 
NGS survey equipment code and the rod serial m:t'hber) required to 
identify a leveling rod; however, it does not contain any calibration 
data. Rod calibration data, which are required only for rods used in 
first- and second-order differential leveling work, oust follow the *21* 
record in the fore of a *22* record, a record set consisting of a *22* 
record and one or more *23* record(s), or a record set consisting of two 
or nore *23* records, all bearing the sa~e standardization/ calibration 
date. 

Again, several such *22* records, *22*, *23*, ••• , *23* record sets, 
and/or record sets of the forn *23*, *23*, ••• , *23*, as appropriate, nay 
be subcitted as a group for a leveling rod following the respective 
*21* Rod Infon:iation Record; one such *22* record, *22*, *23*, ••• , *23* 
record set, or *23, *23*, ••• , *23* record set for each past calibration 
of the leveling rod in question. 

The *22* Rod Standardization Record contains the sunmary of a rod 
calibration. For the purposes of this chapter, the term "standardi
zation" will be used to denote a group of data which is the 
end product of a rod calibration (i.e., the respective coefficient of 
thermal expansion, rod excess, and index error - see below). 
The *22•'< RoJ Standardization Record way appear alone, or it raay be 
followed oy one or more *23* Rod Calibration Record(s) containing the 
(single-temperature) calibration data on which the standardization 
summary is based. Optionally, a *22* record nay also precede a set of 
two or more *23* records of a multiple-temperature calibration; in this 
case, however, all data contained on the leading *22* record . are 
inferable fron the accompanying *23* records. 

The *23* Rod Calibration Record contains data pertaining to the 
calibration of a leveling rod at one temperature. For single
temperature calibrations, submit one or more *23* record(s) following 
the corresponding *22* record (see above) - as many as required to 
accommodate all calibration intervals (three per *23* record - see 
FORMAT DIAGRAMS). For multiple-temperature calibrations, submit a set 
of *23* records (one or more per calibration temperature), with or 
without a preceding *22* record, which is optional in this case. In 
general, *23* Rod Calibration Records should be suboitted whenever rhc 
respective data are available. 

NGS Leveling lnstruoent and Rod File: The purpose of the 
*2U*-series records is to provide dnput to a permanent computer file in 
which a historic record is maintained for each leveling instruQent and 
leveling rod ever used in a VERT OBS data set submitted to the National 
Geodetic Survey. A record is established in this file for an 
instruoent or rod at the first tine it is encountered in the processing 
of a VERT OBS data set. Thereafter, the file is updated by adding new 
information to the respective instrument and/or rod records whenever 
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standardization or calibration data not previously available are 
encountered among the *20*-series records of a subsequently processed 
leveling line in the same or different VERT OBS data set. 

Accordingly, it is not necessary to repeat identical *20* Instrument 
Information Records among the *20*-series records of every leveling 
line in which that instruaent appears. It is sufficient, for any 
instrucent, to submit one or more such records (one for each past 
determination of the respective stadia factor) once initially, and 
thereafter only when a new stadia factor is determined (e.g., following 
the installation of a ne~ reticle). Of course, for each leveling line, 
care must be taken to insure that any ooitted *20* Instrument 
Inforcation Records have previously been made available for inclusion in 
the UGS Leveling Instruoent and Rod File. 

Analogously, it is not necessary to repeat identical *21* Rod 
Information Records, *22* Rod Standardization Records, and/or *23* Rod 
Calibration Records among the *20*-series records of every leveling 
line in which the respective rod appears. It is sufficient, for any 
rod, to submit an appropriate grouping of these records (covering all 
past calibrations) only once initialy, and thereafter only when the 
leveling rod in question is recalibrated. Again, in connection with 
every leveling line, care oust be taken to insure that any omitted 
*21*, *22*, and/or *23* records have previously been nade available for 
inclusion in the NGS Leveling Instrument and Rod File. 

To summarize, submit a *20* record for every previously unreported 
leveling instrument and/or previously unreported ·stadia factor 
determination. For every leveling rod, submit a *21* record alone if 
the rod has not previously been reported anrl no calibration data 
follow (e.g., a rod used in third- or lower-order differential 
leveling work exclusively). Otherwise, submit (as a group) one *21* 
record followed by one or more *22* records, one or more *22*, *23*, ••• , 
*23* record sets, and/or one or more *23*, *23*, ••• , *23* record sets, 
as appropriate; one such *22* record, *22*, *23*, ••• , *23* record set, 
or *23*, *23*, ••• , *23* record set for each previously unreported 
calibration of the leveling rod in question. 

NGS Survey Equip~ent Code: A three-digit numeric identification 
code assigned to each category of survey equipment, and within each 
category to specific instruments or other commonly used items. In 
particular, leveling instruments are assigned 200-series survey 
equipment codes, while leveling rods and staves are assigned 300-series 
survey equipment codes (see ANNEX F). 

Instrument/Rod Serial Number: Assigned by the manufacturer, the 
serial number is the ultimate identifier of a specific leveling 
instrument or leveling rod. Serial numbers are normally numeric; 
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however, alphabetic characters are often used as prefixes , suffixes, 
etc., and special characters such as a blank (space), hyphen (minus 
sign), slash (solidus), etc . , may appear imbedded in the respective 
alphanumeric character group. For this reason, a serial numbe r must l:>e 
treated as alphanumeric information to be entered in the res pecti.ve 
character field left-justified and blank-filled on the right. 

The instrument or rod serial nunber will be used together with the 
respective survey equipnent code (see above ) to create appropriate 
entries in the NGS Leveling Instrument and Rod File , t o maintain these 
entries up to date, and to access this file for the retrieval of the 
respective stadia factor and/or rod calibration data i n the course of 
routine processing of VERT OBS data sets. It is therefore of utmost 
importance that the respective serial number be faithfully reproduce d 
as given by the canufacturcr, character for character, including any 
leading zeros, imbedded blanks, etc., and that identical serial nunber 
representation be used consistently whenever reference is nade to that 
specific instrument or rod i n any VERT OBS data set. 

Stadia Factor: An instrument-specific constant numerically equal t o 
the ratio of the focal length of the instrunent to the respective 
stadia interval, i.e., to the distance which separates the stadia lines 
(two horizontal lines spaced equally above and below the level~) in 
the reticle of the leveling instrument. By design, the stadia interval 
is chosen so that the stadia factor is a convenient integer number such 
as 100. 

The stadia factor is used to obtain the distance between the leveling 
instrument and a rod as the product of the stadia factor ruultiplied by 
the respective (full) stadia intercept - see OBSERVATIOU DATA RECORDS. 
Note that a sight length so obtained is in the same units as the stadia 
intercept, i.e., in rod units, and hence raust be f urther multiplied by 
a conversion factor to obtain the sight length in other units. 

Rod Unit"s: The units in which the respective rod scale is 
graduated. Four different rod units are acceptable, each identified 
by a two-letter code. They are as follows: 

CF - centifeet (0.01 ft) 
CM centimeters (0.01 m • 1 cm) 
CY - centiyards' (0.01 yd "" O.OJ ft) 
HC - half-centimeters (0.005 m • 0.5 cm = 5 mm) 

Rod Graduation Code: A one-digit code denoting the t ype of graduation 
of the respective leveling rod: 

1 - line graduation (single scale) 
2 - line graduation (double scale) 
3 - block graduation (including checkerboard ) 
4 - other 
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Temperature Scale : The teraperature at which the leveling rod was 
calibrated must be given on both the *22* Rod Standardization Record 
(Standardization Temperature) and the *23* Rod Calibration Record 
(Calibration Temperature). On either record, provision is made to 
indicate which of the two possible temperature scales applies by means 
of a one-letter code immediately preceding the respective temperature 
field: 

C - Celsius Temperature Scale 
F - Fahrenheit Temperature Scale 

Coefficient of Expansion: The relative change in linear dimension 
(expansion or contraction) per unit of temperature change peculiar to 
the material of the respective leveling rod scale (these include INVAR 
or other low-expansion metal alloys for modern rods, and specially 
treated wood for rods used in older differential leveling work of high 
precision). Aside fron the scale factor 10,000 mentioned below, the 
coefficient of expansion given on the *22* Rod Standardization Record 
must be in units which are compatible with the respective temperature 
scale and rod units (see above), as specified in Table 6-4. 

TABLE 6-4 
UNITS OF COEFFICIENT OF EXPANSION 

TEUPERATURE SCALE 
ROD 

UNITS 
c F 

CF feet per degree Celsius feet per degree Fahrenheit 

CM meters per degree Celsius meters per degree Fahrenheit 

CY feet per degree Celsius feet per degree Fahrenheit 

HC meters per degree Celsius meters per degree Fahrenheit 

The coefficient of expansion expressed in either one of the four 
possible unit combinations (see above) is always a very small decimal 
fraction. To avoid the keying of a long string of zeros preceding the 
first significant digit, ente~ the respective coefficient of expansion 
multiplied by 10,000, i.e., with the decimal point moved four places to 
the right (Example: A coefficient of expansion of 0.00000079 is entered 
as 0.0079 or .0079). 
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A-Flag: Enter 'A' if the coefficient of expansion (see above) is 
an "assumed" value (i.e., as given by the manufacturer, or a standard 
value for the material in question). Leave the field blank if the 
coefficient of expansion has been determined by means of a 
multiple-temperature calibration of the respective leveling rod. 

Rod Excess: A factor used to compute the rod correction for a 
single running of a section of a leveling line. The rod calibration 
process precisely determines the actual length of the respective rod (or 
of a representative segment thereof). Rod excess is the ratio of the 
difference between the actual and nominal length (actual minus nominal) 
to the nominal length of the rod (or calibrated segment thereof). 

Note that the rod excess is a unitless nucber; however, since it is 
always a small (positive or negative) decimal fraction, it is convenient 
to express rod excess as the aforementioned ratio multiplied by 1,000 
(i.e., as cilliceters per meter, if metric units are being used). 
Accordingly, regardless of the respective rod units, enter the rod 
excess with the decimal ·point noved three places to the right. 

Index Error: The distance above or below the bottom surface (foot) 
of the leveling rod at which the nominal origin (zero) of the 
respective graduated scale is located (the origin of the low scale of a 
rod with a double-scale graduation). The index error is positive when 
the scale origin falls below the foot of the rod; it is negative when 
the scale origin falls above the foot of the rod. Note that the index 
error is expressed in rod units (see above) of the leveling rod 
in question. 

FIELD ABSTRACT DATA RECORDS 

*30* Field Abstract Record 

The purpose of the *30* record is to provide cross-reference between 
the primary identifier (i.e., the designation) of a vertical control 
point and the corresponding job-specific survey point serial number 
(SPSN). In addition, the accumulated distance along the leveling line 
and the respective "field" elevation (see below) are given on this 
record. Following established practice, these latter two data items 
are computed from the detailed differential leveling field notes as the 
work progresses and are normally recorded on a form called the "Field 
Abstract" - hence the nane "Field Abstract Record." The block diagram 
illustrating the respective format will be found with the FORMAT DIAGRAMS. 

Submit a *30* record for the first (starting) survey point (bench mark 
or tegporary bench mark), followed by a *30* record for each elevation 
carried forward to a survey point by the differential leveling process. 
Normally, in the absence of any closed loops, there will be as many 
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*30* records as there are survey points along the leveling line. 
However, if a loop is closed (as in the case of a spur loop or if the 
line itself forms a closed loop), an additional *30* record oust appear 
in proper sequence (see below) for the endpoint of each such loop, 
reflecting the elevation carried forward to· that bench uark or 
temporary bench mark via the loop. 

Order of the *30* Records: As was previously covered in the section 
on the STRUCTURE OF THE VERT OBS DATA SET, the order of the *30* records 
is crucial. This is because the *30* records, as a group, define the 
leveling line in question, i.e., they define the nominal sequence of 
bench marks and temporary bench marks along the leveling line. 

Normally, the *30* records should follow the same sequence as the 
respective survey points occur along the leveling line. However, one 
or more spurs may emanate frolil any survey point - in which case, after 
the *30* record for such a "base" point, the *30* records for all 
survey points along the longest spur must follow first, then those 
along the next-longest spur, etc. Only when all spurs eraanating froc 
that base point have thus been exhausted should the *30* record for the 
elevation carried forward to the next survey point along the main route 
of the leveling line be given - see example in Figure 6-1. 

Survey Point Serial Nuuber: For the purpose of identifying the 
initial and terhlinal points of each section of the leveling line in a 
concise and unique raanner (e.g., on the respective *41* and *42* 
records - see OliSERVATION DATA RECORDS), each survey point that is 
leveled to in a vertical control job (bench mark or temporary bench 
mark) is assigned a job-specific serial number in the range 0001 to 
9999. All survey points for which recovery descriptions are written, 
but which were not leveled to in the current project, are to be 
assigned the SPSN code 0000. See Chapter 5 for a detailed explanation 
of the survey point numbering system. 

The survey point serial nunber (SPSN) is also used in the correlation 
of the data pertaining to the bench marks and temporary bench marks 
which appear in the VERT OBS data set with the corresponding 
descriptive data contained in the companion VERT DESC data set of the 
vertical control job. For this reason, special care must be taken to 
insure that the identical survey point serial number assigned to a 
bench mark or temporary bench mark in the VERT OBS data set is also 
used to identify the same survey point in the respective companion VERT 
DESC data set. 

Designation: A vertical control point or bench mark is normally 
identified by a numeric or alphanumeric symbol which is stamped on the 
disk marker (or is otherwise inscribed on the bench mark monument) to 
which is appended the abbreviation or acronym (see Annex C) of the 
agency whose nace is precast in the monument - if other than the 
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Sequence of the *30* Records: 

1. 0139 5. 1003 9. 0146 13. 3003 17. 3201 21. 4003 
2. 0141 6. 1005 10. 0147 14. 3005 18. 2001 22. 4005 
3. 0143 7. 0145 11. 0149 15. 3101 19. 0151 23. 0147 
4. 1001 8. 0145 12. 3001 16. 3007 20. 4001 24 . 0155 

FIGURE 6-1 - Example of Field Abstract Record sequence. 



National Geodetic Survey, National Ocean Survey, or Coast and Geodetic 
Survey (see Origin). For marks not having a precast agency name, append 
the acronym or abbreviation of the agency which set the mark (see 
Setting-by-Agency). If the agency cannot be deteroined, do not append 
an agency acronym or abbreviation. Less frequently, a bench mark is 
assigned a concise, intelligible name (e.g., when a horizontal control 
point also becomes a bench mark); the appropriate acronym or 
abbreviation should be appended to these also. A maximum of 25 
characters (including all imbedded blanks) is allowed. 

In every case, the bench mark designation entered on the *30* record 
must be identical to the (primary) designation used to identify the 
same vertical control point in the companion VERT DESC data set of the 
vertical control job - refer to Chapter 7. Use the same general 
guidelines for the designations of any survey points which la~k 
descriptive data (e.g., undescribed teraporary bench marks which may 
have to be carried in the VERT OBS data set but which do not appear in 
the cocpanion VERT DESC data set). 

Accumulated Distance: The distance covered by the differential 
leveling operation from the nominal starting point of the leveling line 
to the survey point in question. It is obtained by successively adding 
the lengths of the intervening sections (following the line-order 
conventions used for the ordering of the *30* records in the case of a 
survey point located on a spur or leveled to via a spur loop - see 
Order of the *30* Records). Recall that "section" is a segment of the 
leveling line consisting of two neighboring survey points connected by 
a chain of differential leveling observations (i.e., connected by a 
"running"). 

The individual section lengths are obtained by accumulating the lengths 
of the backsight and foresight of each setup of the respective running, 
which in turn are usually obtained as a function of the corresponding 
stadia intercepts (see Stadia under OBSERVATION DATA RECORDS) and the 
stadia factor of the leveling instrument used. For this purpose, use 
the minimum section length if more than one running has been made over 
a section, as is the normal case. 

The accumulated distance (as well as the field elevation - see below) 
is carried on the *30* record to provide a check against certain 
undetected keying errors, line order errors, errors in the assigrunent 
of survey point serial numbers, etc. For this reason, the accumulated 
distance entered in this field must be the value which is normally 
computed and "abstracted" in the course of the differential leveling 
operation. In particular, the.accuculated distance must not be 
generated (e.g., by software) from the respective *41* and *42* records 
(see OBSERVATION DATA RECORDS), as this would defeat the purpose for 
which it is intended. 
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Field Elevation: The approximate elevation of the survey point in 
question is obtained as the (algebraic) SWil of the elevation of the 
starting point of the leveling line and the raw (i.e., uncorrected) 
elevation differences determined for the intervening sections 
(following the line-order conventions used for the ordering of the *30* 
records in the case of a survey point located on a spur or leveled to 
via a spur loop - see Order of the *30* Records). (Recall that a 
"section" is a segment of the leveling line consisting of two 
neighboring survey points connected by a chain of differential leveling 
observations referred to as a "running.") 

The end product of every running over a section of the leveling line is 
the respective observed, uncorrected elevation difference (see Elevation 
Difference under OBSERVATION DATA RECORDS). When more than one running 
has been made over a sect ion, as is the normal case, a " section mean" 
must be computed using all forward and backward runnings made over that 
section which have passed appropriate field rejection criteria. 

Noting that a backward running produces an elevation difference of 
opposite sign, the respective section mean is defined as the algebraic 
difference between the sum of elevation differences determined by 
forward runnings and the sum of elevation differences determined by 
backward runnings divided by the number of runnings. In other words, 
if rF is the sum of all acceptable forward-running elevation differences , 
and r B is the sum of all acceptable backward-running elevation differ
ences , the desired section mean is (rF - EB)/n, where n is the number 
of runnings. 

The field elevation (as well as the accumulated distance - see above) 
is carried on the *30* record to provide a check against certain 
undetected keying errors, line order errors, errors in the assigtll!lent 
of survey point serial numbers, etc. For this reason, :.he field 
elevation entered in this field must be the value which is normally 
computed and "abstracted" in the course of the differential leveling 
operation. · In particular, the field elevation must not be generated 
(e.g., by software) from the respective *41* and *42* records (see 
OBSERVATION DATA RECORDS), as this would defeat the purpose for which 
it is intended. 

OBSERVATION DATA RECORDS 

*40* Survey Equipment Record 
*41* Running Record 
*42* River/Valley Crossing Record 
*43* Correction/Rejection Record 

The observation data records, identified by *40*-series data codes, are 
listed above; the block diagrams illustrating the respective formats 
are given in the FORMAT DIAGRAMS. The purpose of the *40*-series 
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records is to provide the means to record the differential leveling . 
observations carried out along a leveling line. Recall that a leveling 
line is a unit of field work consisting of a number of survey points 
(bench narks and temporary bench oarks) connected by differential 
leveling observations, and that "section" is a segLlent of the leveling 
line consisting of two neighboring survey points which are connected by 
one or more differential leveling observations. 

The differential leveling observations carried out over a section of 
leveling line are of two basic types - runnings and crossings - see 
below. 

Normally, the (observed) elevation difference between the endpoints of 
a section is deteroined as the accumulation of a continuous series of 
small elevation difference measurecents, each obtained as the difference 
between the respective backsight and foresight readings on a pair of 
leveling rods positioned vertically over "turning points" at a 
relatively short sight distance from the leveling instrument. This type 
of differential leveling observation which consists of a chain of small 
elevation difference measurements (i.e., leveling instrument "setups") 
is called a "running." 

When carried out in the nominal direction of progress of the leveling 
line, it is called a "forward" running; when carried out in the opposite 
direction, it is called a "backward" running. A section which is 
"double-run" (as is the normal case) will have at least one forward and 
one backward running (among possibly several runnings in either 
direction) which meet field acceptance criteria (i.e., the disagreeoent 
between the respective observed elevation differences does not exceed 
the tolerance which is in effect for the order and class of the vertical 
survey in question) 

3ubnit a *41* recurd for every running carried out along the leveling 
line, regardless of its field acceptance or rejection status (rejected 
runnings rnay be brought within the respective tolerance after various 
correctiono are applied in the course of subsequent data processing). 
The *41* records must be subcitted in sets consisting of a *40* record 
followed by one or more *41* records - one for each running made on the 
same date, using the same leveling instruraent and the same leveling 
rods, and subject to the same level collimation error (see below) as 
specified in the respective leading *40* record - see STRUCTURE OF THE 
VERT OBS DATA SET. 

The other type of differential leveling observation is the "river/valley 
crossing" (or "crossing") which is used when a gap larger than the 
maximum allowable sight length of a setup must be spanned, as when a 
river (or dry canyon) must be crossed without using a suitable bridge. 
This type of differential leveling observation is the result of a series 
of reciprocal measurements carried out simultaneously from both sides of 
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such a gap using special "valley-crossing" equipment . Note that each 
individual river/valley crossing must be treated as a separate section of 
the leveling line. 

Submit a *42* record for every river/va~ley crossing along the leveling 
line . The *42* records, if any, must appear as the last group of records 
of the respective leveling line block in the VERT OBS data set (see 
STRUCTURE OF THE VERT OBS DATA SET). 

Submit a *43* record for each running or river/valley crossing for which a 
refraction correction was determined from temperature profile measurements 
made by field personnel, or for which a rod correction was determined using 
detailed rod calibrations furnished by the National Bureau of Standards. 
Also, if a running or river/valley crossing was rejected, include a *43* 
record indicating the source of the rejection (field or office). Each 
required *43* record should immediately follow its corresponding *41* or 
*42* record. If temperatures were observed only at the upper- and lower
temperature probes, leave the columns labeled "Mean temperature for middle 
probe" and "Height of middle probe" blank. The columns labeled "Rod 
Correction in mm" refer to values determined using "detailed" rod calibra
tions (the calibration of all rod graduations) furnished by the National 
Bureau of Standards. 

* 
* 
* 
* 
* 

Level Collimation Error: The (small) angle by which the line of sight 
defined by the center of the crosslines in the reticle and the optical center 
of the objective lens of a leveling instrument departs from the horizontal 
when the instrument is "level": positive when the line of sight deviates 
upward, and negative when the line of sight deviates downward from horizon
tal. The collimation error is due to a small misalignment between the 
respective bubble vial (in the case of spirit-level instruments) or compen
sator mechanism (in the case of self-aligning instruments) and the line of 
sight (line· of collimation). 

The level collimation error can be resolved into two components--a residual 
constant component (which can be minimized by careful adjustment of the 
instrument) and a variable component which is caused by transient deforma
tion of the structural parts of the instrument brought about by stresses 
and strains due to uneven temperature distribution (differential heating) 
and other intermittent physical forces .which are active in the course of 
the daily handling of the leveling instrument. 

Because of the unpredictable nature of the intermittent component, the level 
of collimation error must be determined at sufficiently frequent intervals 
to permit the application of meaningful corrections to the respective level
ing rod readings. Note that the effect of the collimation error cancels f or 
a setup with backsight and foresight of equal length; it is the total accu
mulated length imbalance between all the backsights and foresights of a 
funning to which the correction for collimation error is applicable. 

Tangent of Collimation Error: The observing procedure by means of 
which the collimation error is determined (commonly known as the "C-Test") 
produces the ratio of the corresponding rod reading error to the length of 
line of sight, i . e., the trigonometric function tangent of the collimation 
error. 
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Note that the tangent of an angle is a unitless number; however, since 
it is a very small (positive or negative) decioal fraction, it is 
convenient to use the tangent of collimation error multiplied by 1000 
(i.e., as millimeters per mete~, if· the uetric units are being used). 
Accordingly, enter the tangent of collimation error with the decimal 
point moved three places to the right. 

Wind Code: A one-character nuQeric code, the purpose of which is 
to denote the approximate wind conditions prevailing during the course 
of the running. The three wind codes are: 

U - wind speed less than 10 kilometers per hour 
1 - wind speed from 10 to 25 kilometers per hour 
2 - wind speed greater than 25 kilometers per hour 

Sun Code: A one-character numeric code, the purpose of which is to 
denote the approxioate conditions of insolation prevailing during the 
course of the running. The three sun codes are: 

0 - less than 25% of setups under sunny conditions 
1 - 25: to 75i. of setups under sunny conditions 
2 - more than 75% of set~ps under sunny conditions 

Stadia, Stadia Intercept, and Stadia Intercept Code: Stadia is a 
method of obtaining the approximate distance (typically to the nearest 
0.1 meter) between the leveling instrument and a vertically positioned 
leveling rod as the product of the instrument's stadia factor (as 
specified in the corresponding *20* record) and the respective 
stadia intercept - the difference between the high and low stadia line 
readings on the respective rod. Recall that stadia lines are two 
horizontal lines spaced equally above and below the horizontal crossline 
in the reticle of the leveling instrument. Note that the distance 
obtained in this manner is in the same units as the stadia intercept, 
i.e., in rod units of the respective leveling rod (as specified in the 
corresponding *21* record). 

For differential leveling observations, stadia information is desired 
(1) to compute the total length of the running, and (2) to compute the 
total accumulated length imbalance between the backsights and foresights 
of the running (to eliminate the residual effect of collimation error -
see Level Collimation Error above). Because of the latter requirement, 
two fields are provided for the entry of stadia information, one for the 
Sum of Backsight Stadia Intercepts and the other for the Sun of Foresight 
Stadia Intercepts. 

As was mentioned previously, the two stadia lines are equidistant from 
the horizontal crossline (level line) of the leveling instrument. The 
use of full stadia intercepts requires the observation and recording of 
two rod readings (the stadia high and the stadia low readings) in 
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addition to the level line reading. It is possible to observe only one 
stadia line reading (either the stadia high or the stadia low) in 
addition to the level line reading, in which case half stadia intercepts 
are obtained. Note that either full stadia intercepts or half 
intercepts must be observed consistently throughout a running. To 
specify which one of the two possible procedures has been .followed, 
provision is made on the *41* record for a one-letter Stadia Intercept 
Code: 

F - full stadia intercepts observed 
H - half stadia intercepts observed 

Units: A set of two-letter codes for the various units of length 
in which the length of running (*41* record), length of crossing (*42* 
record), and elevation difference (*41* and *42* records) may be given. 
It is the sace set of unit codes which is used on the *30* record to 
denote the units of accumulated distance and field elevation - see 
FIELD ABSTRACT DATA RECORDS. The specific unit codes are: 

MT - meters 
FT - feet 
YD - yards 

KM - kilometers 
KF - kilofeet 
SM - sta~ute miles 

Running Length: The overall length of the running (i.e., the 
distance covered by the differential leveling observations), preceded by 
the respective units code, only if the stadia information (see above) is· 
not available; otherwise leave blank. 

Crossing Length: Enter the overall length of the crossing (i.e., 
the distance spanned by the river/valley crossing observations), 
preceded by the respective units code. 

Elevation Difference: Enter the observed difference of elevation 
as determined by the running or crossing in question, preceded by the 
respective units code. Note that this must be the raw observed 
elevation difference, i.e., the result of the running or crossing 
observations to which no corrections have been applied. 

FORMAT DIAGRAMS 

For each record which appears in a VERT OBS data set (see Table 6-1), a 
block diagram has been prepared to illustrate the respective format. 
These .. format diagrams .. have been designed to fulfill the following 
objectives: 

1. Each record is 80 characters long (standard punched card image). 

2. Each record has a fixed format, i.e., every data field has a 
specific length and specific position within the record. 
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3. 

4. 

s. 

6. 

Each forQat diagram is a graphic image of the respective 
" record. 

~ithin th~ limits of available space, information and 
instructions concerning the data item to be entered in each 
data field are provided on the format diagrams to render thera 
self-explanatory. 

\lhen appropriate, sa1Jple entries are shown in the data entry 
line of each format diagram. 

~ach data field is characterized as to its type by a string of 
lower-case characters which appear immediately below the data 
entry line. 

Data Field Types: 

1. Alpha Field (aa ••• a) - intended for a data item which is 
coded as a string of alphabetic, numeric, and/or special characters, 
with or without imbedded blanks, to be entered into the respective data 
field left-justified and blank-filled on the right. See Chapter 5 for 
a list of special characters which are allowed. 

2. Blank Field (bb ••• b) - to be blank-filled. Data fields 
which are designated as blank fields must be left blank, i.e., no data 
items cay be entered in these fields. 

3. Constant (Numeric) Field (cc ••• c) - intended for a data 
itera which is a nunber (i.e., an integer, a proper or improper 
fraction, or a decinal fraction) coded as a string of numeric 
characters (prefixed with a minus sign if the nucber is negative) which 
may contain one leading or imbedded (but not trailing) decimal point if 
it is a decimal fraction, or an imbedded hyphen and/or slash if it is a 
proper or improper (mixed) fraction such as 3/4, 5-1/2, etc., to be 
entered into the respective data -field left- justified and blank-£ illed 
on the right. 

4. Floating-Point Field (ff ••• fdd ••• d) - intended for a data 
itera which is coded as a decimal number, i.e., as a string of numeric 
characters (prefixed with a minus sign if the number is negative) which 
may not contain any imbedded blanks. If the decimal point is present, 
the character string representing the integer digits, the decimal 
point, and the decimal fraction digits may be positioned anywhere 
within the respective field (generally left-justified), and the unused 
columns of the data field are blank-filled. 

When the decimal point is not coded, the "f" portion of the 
floating-point field is to contain the integer part of the decimal 
number, and the "d" portion the corresponding decimal fraction part, 
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the decimal point being implied between the rightmost "f" colucn and 
the lef tLlOSt "d" column of the field. 

Accordingly, a string of numeric characters representing m integer 
digits followed by n decimal fraction digits with the decimal point 
absent must be positioned in the floating-point field in such a manner 
that its integer part falls into the m rightmost "f" columns, and its 
decimal fraction part into the n leftmost "d" columns, with any unused 
columns of the data field being blank-filled. When a negative number 
is entered, code the minus sign immediately preceding the leading 
digit. 

5. Integer Field (ii ••• i) - intended for a data item which is 
coded as a string of numeric characters representing a positive or 
negative integer number, to be entered into the respective data field 
right-justified. In the case of a .positive integer number, zero-fill 
any unused columns on the left. In the case of a negative integer 
number, code the minus sign iomediately preceding the leftmost non-zero 
digit, and blank-fill any unused columns to the left of the minus sign. 

6. Specific Character Field (ss ••• s) - intended to contain a 
specific alphabetic, numeric, special character, or a specific group of 
characters. Every "s" column of a specific character field must 
contain the character shown in that position in the data line of the 
respective format diagrat:i. 

Required Data: In general, only those records which are applicable 
to the data at hand should be included in a VERT OBS data set (e.g., no 
*42* records need be submitted if there are no river/valley crossings 
along the respective leveling line). The character fields intended for 
data items which are essential have been shaded on the format diagrams; 
if applicable to the data being coded, these character fields must be 
in accordance with the instructions given on the respective format 
diagrams or in the text of this chapter. Records which are optional or 
those which may be oaitted under certain circumstances are clearly 
designated in the headings, footnotes, or bodies of the corresponding 
format diagrams. 
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PREFACE 

"Input Formats and Specifications of the National Geodetic 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 become part of the National Spatial 
Reference System (NSRS), formerly the National Geodetic Reference System. The 
guide comprises three volumes . Volume I covers classical horizontal geodetic 
and Global Positioning System (GPS) data, volume II covers vertical geodetic 
data, and volume III covers gravity data . Beginning with this edition, the 
three formerly separate volumes are distributed as a set, since a great deal 
of information is common to each volume. Because some of the chapters and 
annexes are identical in all three volumes, the original numbering design has 
been retained. 

The formats and specifications are consistent with the aims of the Executive 
Office of the President, Office of Management and Budget's (OMB) Circular 
A-16, as revised in 1990. A major goal of the circular, which is titled 
"Coordination of Surveying, Mapping, and Related Spatial Data Activities," is 
to develop a national spatial data infrastructure with the involvement of 
Federal, state, and local governments, and the private sector. This 
multilevel national information resource, united by standards and criteria 
established by the Federal Geodetic Control Subcommittee (FGCS) of the Federal 
Geographic Data Committee (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 minimum accuracies of: 

First-order horizontal accuracy standards for GPS and conventional 
horizontal surveys; 

Second-order, class II vertical accuracy standards for conventional 
leveling; 

Third-order gravity standards for gravity surveys. 

Effective September 1, 1995, survey project data must meet the above minimum 
accuracy standards to be accepted for inclusion into the NGS data base . 
Surveys that are of lower order than given above will be accepted only in 
exceptional cases approved by the Chief, NGS. 

In addition, these data standards and accuracies should be verified and the 
survey data contributed for inclusion into the NGS data base should be 
processed and adjusted by the provider, using currently available 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 must 
contain connections to NSRS in accordance with FGCS Standards and 
Specifications and they must contribute to the public good. 
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The production of the Blue Book entailed significant contributions from a 
number of NGS employees . Notable among these are D. Sherrill Snellgrove for 
his revision of Volume I, originally prepared by then-Commander Ludvik 
Pfeifer, NOAA {Ret.); Nancy L . Morrison and Conmander Pfeifer, for their 
contributions to preparing Volume II; and then-Lieutenant Warren T . Dewhurst, 
NOAA, for his preparation of Volume III . 

This publication and most of the documents referenced herein may be obtained 
from: 

NOAA, National Geodetic Survey, N/NGS12 
1315 Bast-west Highway, Station 9202 
Silver Spring, MD 20910-3282 
Telephone: (301) 713-3242; Fax: (301) 713-4172 
Monday through Friday, 7:00 a.m. - 4:30 p.m. Eastern Time. 

ii 



CONTENTS - VOLUME III 

Chapter 7 - GRAVITY DESCRIPTIVE (GRAV DESC) DATA - see Vol I, Chapter 3 

Chapter 9 - GRAVITY CONTROL (GRAV) DATA 

Chapter 10 - GRAVITY OBSERVATION (GRAV OBS) DATA 

Chapter 11 - ADJUSTED GRAVITY CONTROL (GRAV ADJU) DATA 

ANNEX A - NGS STATE AND COUNTRY CODES - see Vol I 

ANNEX C - CONTRIBUTORS OF GEODETIC CONTROL DATA - see Vol I 

ANNEX D - GUIDELINES FOR GEODETIC CONTROL POINT DESIGNATIONS - see Vol I 

ANNEX F - NGS SURVEY EQUIPMENT CODES - see Vol I 

ANNEX H - STANDARD TIME ZONES - see Vol I 

ANNEX I - SUMMARY OF CODES IN GEODETIC SURVEY POINT DESCRIPTIONS - See Vol I 

ANNEX J - SUMMARY OF CODES USED IN BM DESC - superseded by Vol I, Annex I 

ANNEX K - PROJECT REPORT INSTRUCTIONS - see Vol I 

ANNEX 0 - GRAVITY CONTROL FORMULAS 

Note : Volume I (Chapters 1-3, Annexes A-I,K,L ,N) contains input formats and 
specifications for horizontal control data, Volume II (Chapters 5-6, for Annexes 
A,C ,D, E,F ,H,I ,K see Volume I) contains input formats and specifications for vertical 
control data . Chapter 3, Geodetic Control Descriptive (GEOD DESC) Data of Volume I 
contains the input formats and specifications which are used for Gravity Descriptive 
(GRAV DESC) Data in this volume. 

iii 



CONTENTS - VOLUME III 

Chapter 9 - GRAVITY CONTROL (GRAV) DATA . . ..... ... .... . ..... ... ..... . ... .. 9-1 

INTRODUCTION .. . ........ . ........ . ..... . ............. .. .......... . .. . .. 9 -1 

JOB CODE AND SURVEY POINT NUMBERING ........ . ............ . ...... .. ..... 9-2 
FIGURE 9-1 - Examples of loop sequences . .. ........ . .. . ........ . .. 9-3 

MEDIA FOR SUBMITTING DATA ... . . ... ..... . .. . ..... . ..... .. ... . ... . . . . ... . 9-4 

CODING , KE~ING, AND DATA VERIFICATION . .................. . . . ..... . ... .. 9-5 

SPECIAL CHARACTERS . ..... . ..... . .. . ......... . ..... .. .. .. . . ........... . . 9- 5 

SEQUENTIAL RECORD NUMBERING ........... . . . ........ . .... . ....... . .. . . . .. 9-6 

Chapter 10 - GRAVITY OBSERVATION (GRAV OBS) DATA ... . ...... . . . .. . ..... . ... 10-1 

INTRODUCTION . . ... . ............ . ............... . .... . .... . . . .. ... .. . .. 10-1 

GRAV OBS DATA SET RECORDS ...................... .. .. . .... . . .. ........ . 10-1 
TABLE 10-1 - Gravity Observation Data Set Records ..... . . . .... .. . 10-2 

STRUCTURE OF THE GRAV OBS DATA SET ............. . ...... . .......... . ... 10-3 

SURVEY IDENTIFICATION DATA RECORDS ......... . ......................... 10- 4 
Order and Class of Survey ...... . ..... .. .............. . . .... . .... 10-4 
State or County Code .. . .... . .. .. .. . . . ........ ..... ......... . .... 10- 5 
Survey Title ................................. . . . . ... .. .. .. .. .. .. 10-5 

DATE AND TIME . .. ........ . .... . ... . ................ . .................. 10-5 
Date . ..... .... ... .... .......... ........ . ..... . .. . ............... 10- 6 
Time ... . ... .. . . .. . .. ... . . . . . . .. . . .. ........... . .. .. ... .. . .. . . . . . 10-6 

SURVEY EQUIPMENT DATA RECORDS .. ....... .. . . . .. ............... . . . ...... 10-6 
NGS Gravity Instrument File .. .. . . . .. . ......... . ...... .. ......... 10-7 
NGS Survey Equipment Code .. .. .... . ...... . ... . .. . . . . .. . . . .. .. .. .. 10 - 7 
Instrument Serial Number .................. . . .... . . .... .. ........ 10 - 7 

OBSERVATION DATA RECORDS ................... . ..... . . . . . . . ... . ......... 10-8 
Table 10-2-Structure of a Land Gravity Obs Data Set ............. 10- 9 
Survey Point Series Number ............ .... . ...... . ..... . ........ 10-9 
Height of Instrument .. ... ..... . . ..... . . . . .... . .. . ............... 10- 9 
Table 10-3-Structure of a Combined Land and Marine GRAV OBS 
DATA SET .... . .... . .. . . . . ... ... . . . .. .. . ......... . ..... . ...... . ... 10-10 
llind Code . ..... .. ... ... ...... .. ... . ..................... .. ... . .. 10-10 
Sun Code ....... . .... . .. . .... . . .... .. . . ...... .. . ....... . ..... .. . . 10- 10 
Temperature of Air ..................... . . .. .... .. .. .. . .... .. .... 10- 11 
Atmospheric Pressure ....... .. ...... . . .... . . .. . ............. . .... 10-11 
Reading Quality Indicator . ... ...... ... . .... ........... . .. ... ... . 10-11 

iv 



CONTENTS - VOLUME III 

LOOP TERMINATION RECORDS . .... . .... . ...... . .. .. .. . ..... . ....... . .... .. 10-11 
STATION INFORMATION RECORDS .. . .... .. .. . ... . . . .. .. ....... . . . . ....... . . 10-11 

Archival Cross Reference Number .. . ..... . ..... . .. ........ . ... . ... 10-12 
Designation .. .. . . . . ..... ... . . .... . ... .... ...... . ........ .. . ..... 10-12 

FORMAT DIAGRAMS ...... ....... ... ..... ........ . ... . . .... .. · · · · ... . . . . .. 10- 12 
Data Field Types .. . ........ . .. . ...... ... . . ........... . ...... . ... 10-13 
Required Data ... . .... ............. . .... ... . ......... . . . . . .... ... 10-13 
FIGURE 10-1 - Example of GRAV OBS Data Set . . .. ...... . . . . . ...... . 10-14 
FIGURE 10-2 - Example of LaCoste and Romberg 
Internal Values .. . ..... . .... . . . .. . . .... . .. . . .. . . ... . . . .... .... .. 10-15 
Data Set Identification Record ..... . ... . ...... .. . .. ... .. ... . ... . 10-16 
Survey Identification Data (*10*- Series) Records ....... . ... .. . .. 10-17 
Survey Equipment Data (*20*-Series) Records ... .. .. . . . . . ......... 10- 20 
Observation Data (*30*-Series) Records ......... .... . .. . . .... . .. . 10-26 
Loop Termination Record . ..... . .. ... . . ... . ... . ... ... . ... . .... . . .. 10- 29 
Station Designation Record ... . ... . .. ........ .. . .. ... .... . . ...... 10 -31 
Data Set Termination Record . .. . ............ .. .. . ... . .. .. ....... . 10- 33 

Chapter 11 - ADJUSTED GRAVITY CONTROL (GRAV! ADJU) DATA .... .. ... ......... 11 - 1 

INTRODUCTION ... . ..... . .. . .. . .... .. .. .. . .... .. . . ..... ............ .... 11-1 

ADJUSTED GRAVITY STATION DATA RECORD . . .. . . . .. ......... .... ... .. ..... 11-2 
Security Classification .. .. .. . ... . .. . . . ... ....... .. . ... . . .. . ... 11-2 
Security Control .... .. .. . ..... . .. .. . ...... . . .. .... . . ..... . . . . .. 11-2 
Geographic Units . . .... . .. .. . .. . .. .. .......... .... . .. . . ... .. .... 11- 2 
Type of Elevation . . . .. ... . .... . .. . .. . . .... .. . ... . ............. . 11-2 
Elevation Units . . . . .. . ... . .... . . .. .. .... . . .. . .. . ........... . .. . 11-3 
Elevation . . . . . . . . . . .. . ... . . . . . . ... . .. . ... . .............. . .. . .. . 11-3 
Supplemental Elevation .... . .. .. .. . . . ..... . . . . ..... . . . . . . .. . . ... 11-3 
Adjusted Gravity ... . . ... .. ... .. .... .. ... . . .. . . . ... . ... . . . .. . .. . 11 -3 
Free Air Anomaly ........ . . . .. .. . ...... . ..... . ... . . . ... . . . .... . . 11 -3 
Bouguer Anomaly ........... . .... . . ... . . . . ... ....... .. . . ......... 11-4 
Isostatic Anomaly or Terrain Correction Code ..... .... .. . ... . .. . 11 -5 
Source Code . . . . . ........ .. ......... ... . . .. . . . .. .. .... . .... ... . . 11 - 5 
Base Reference Station Code . . ... . . ... .. . . .... . .. ... . . ..... . .. . . 11 -5 
Base Reference Site .... .. . .. . .. . .... .. . ... . .. . .... .. . . ... .. . . .. 11- 5 
Gravity Station Number . .. .......... ..... .. . ..... . .... .. .. . .. . .. 11- 5 
File Maintenance ....... . . . .. . . . .......... . ..... . ..... ...... . . .. 11- 5 
Estimation Standard Deviation 
Free -Air Anomaly and Bouguer Anomaly .. . ... .. .. . ...... . .. .. .. . .. 11 - 5 

FORMAT DIAGRAM . . . .. . . . ... . .. ... .. . ...... . .. . . .. ... .. . ... .... .. .... . . 11- 6 
Date Field Types . . . . . . . .. . . . . .. . . ..... .. ... .. .. . . . ........ ... .. 11 -6 
Required Data .. . .. .......... .... .......... . .. . .. ... .. ... ... . ... 11- 7 
Adjusted Gravity Station Data Record . . . ... . ... . .. . . .... ... . .. .. 11 -10 

ANNEX 0 - GRAVITY CONTROL FORMULAS DEPARTMENT OF DEFENSE 
GRAVITY LIBRARY . .... . . . . . . .......... . .. . ... . . . . . . . ......... 0-1 

v 



INTENTIONALLY BUNK 



CHAPTER 9 

GRAVITY CONTROL (GRAV) DATA 

INTRODUCTION 

For coding and processing purposes, the data associated with geodet ic gravity 
control (GRAV data ) have been divided into three groups. The three gravity 
control data groups are (l) the field observations of gravity data between 
survey points, i.e., counter dial readings (OBS data ), (2) descriptive data 
including original and recovery descriptions (DESC data), and (3 ) adjusted 
gravity values (ADJU data) . Detailed instructions and formats for the coding 
and keying of the OBS, DESC, and ADJU gravity control data sets are contained 
in Chapters 10, 7, and 11, respectively. The forma ts and specifications for 
the keyin~ of GRAV DESC data are identical to those used for VERT DESC data . 

Although all three data types are normally generated in connection with each 
gravity control survey project, OBS, DESC , and ADJU data must be submitted to 
the National Geodetic Survey as separate data sets . There are two modes in 
which gravity control data may be submitted to the National Geodetic Survey . 
In order of preference, they are : 

MODE l - Field Observations and Descriptive data 
(GRAV OBS and GRAV DESC data ) 

MODE 2 - Ad j usted Gravity Data (GRAV ADJU data ) 

The foregoing implies that every gravity control survey project (or several 
projects submitted as one "job" - see below) will be received at the National 
Geodetic Survey as one of two distinct data sets: either OBS and DESC data 
sets under model, or ADJU data under mode 2. The data sets of each gravity 
control job must be submitted at the same time. There are distinct benefits 
t o be realized when gravity control data intended for insertion in the gravity 
data base are submitted in the mode l configuration . Because the field observa
tions wh ich connect the survey points are given, mode l data can be rigorously 
examined and edited if necessary. This process insures that the values of the 
new survey points will be consistent with the existing gravity control in tha t 
area. 

By contrast, mode 2 data consist of isolated points whose final adjusted gravity 
values are submitted. Because the connecting observations are not available, 
these ad justed values cannot be fully verified . 

Mode 2 data are not ente red into the National Geodeti c Survey gravity data 
base. Th is type of data is entered into the NGS gravity working file. The 
format for AD.JU data must conform with the specifications in Chapter 11. 

The distinction between the gravity data base and the working file is thus 
made. The gravity data base contains values for control points whose accuracy 
and descriptions are verifiable by NGS. The working file contains values for 
survey points whi ch are not full y verif i able by NGS and / or for which descriptions 
do not ex ist within the NGS . 
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JOB OJDE AND SURVEY POINT NUMBERING 

The baRic unit or 1trnu1>in2 of data tn be "ubmi tted h Riven the na"le ''jnb''. 
A aravity control job may conRist of data for a maximtJl'l of 9999 OBS data 
stationR or an unlimited nU11ber of ADJU stations. A job may cnnsist of " 
sinale survey (i.e., one unit of field vnrk), or A nUl'lber of survevs may be 
included in one job. It is su11e~ted that aenara1>hic nrnximitv be the 
detet'1'1ininR fActor in RelectinR tTavitv contrnl survevs fnr incl•1sinn in anv one 
job. A srr11vitv ''control ooint" (base 11tat1on) iA defined aA a Aurvev 1>0int which 
is mon1.1111ented (or othervi"e oermanently urked). described and vhose (adjusted) 
ar11vitv value i~ known. A aravitv control 1>0int ""'Y be a Natinnal Gendetic Survev 
vertical control ''bench mArk" (BM) but u~uallv is not. A "survev T>f'>int''. in turn, 
is defined as any -1>0int vhich has one or tn0re 1r11vity differences l'leasured tn it 
or frO"I it. A survey i>oint 'ftay or mAY not have an accomoanvine descriotion. 

A "loon'' ill the basic cnt111>onent nf any 1rav1ty control Rurvev. A 1000 ennsic:ts 
of a sequence of 2ravitv observations vhich beeins on a 1ravitv control onint 
and ends on a srravitv control ooint. 1ltere are three cnmmon tynes of lnnn 
aequences: 

1. Ladder Seouence 
2. Modified Ladder Seo11ence 
3. Line SeQuence 

The ladder Requence 1000 be1tins and ends at the Sll~e cnntrnl nnint. 1l\P ~urvev 
i><>ints are observed tvice durine the loop. nte return nortinn i~ run onno~ite 
to the forward run. 1ltis loon seo11ence is of ten w;ed for scllle factor 
dete"'1inations or hieh 11ccuracy netvork densification. 

nte modified ladder seouence 1000 also be2ins and ends at the ""me control 
onint. Hovever, not all the survev noints are observed tvice durine the l~no. 

The line seouence lnon beeins at a control ooint 11nd eT'ld!'I; at 11 different contro l 
point. The survev nnints are often onlv ob~erved once. 

Fi211re 9-1 illustrates each of the 1000 sequencei;. 
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A. Ladder Sequence Loop (A-1-2-3-2-1-A for lines, A-B-C-B-A for Base Station Ties ) 

Reobserve at least 1 intermediate station. 

B. Hod1fied Ladder Sequence Loop (A-1-2-3-1-A) 

C. Li ne Sequen ce Loop (A-1-2-3- 2-B ) 

KEY: 

D= 

0 = 
....----.... = 

Control point (base station where the gravity value is 
kno~n or is tied directly to a known base station ) 

Survey points on which gravity values are to be established . 

Observing sequence and direction. 

Fi gure 9-1 Examples of Loop Sequences 
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A two-character alphanumeric code must be assigned to each gravity control job 
submitted by an agency in accordance with this publication . This job code, the 
data set type, the name of the submitting agency, and the data set creation date 
will serve to uniquely identify every data set received by NGS. The first 
character of the two-character job code must always be a letter; the second 
character may be either a letter or a number (1 through 9). Begin the assigning 
of job codes with Al and end with ZZ, i.e . , Al, A2, •. . ,Bl, . . . , Zl, .. . , ... , 
Z9, AA, AB, ... , ZZ . This allows a total of 910 uniquely identified job codes 
to be submitted by any one agency. Should this sequence be exhausted, start 
assigning job codes again from the beginning : Al, A2, etc. 

Each survey point that is observed and each control point used in a gravity 
control job must be assigned an unique four-digit serial number (not necessarily 
consecutive) in the range 0001 through 9999. If known, the point must also be 
identified by its Archive Cross Reference Number (ACRN). If the number of survey 
points exceeds 9999, the gravity control data in question must be divided and 
submitted as two or more jobs . If possible, gravity surveys should not be 
subdivided . The same survey point serial number (SPSN) must be consistently used 
whenever reference is made to the same point in either the OBS, DESC, or ADJU 
data sets of a gravity control job. All control points for which recovery 
descriptions are written in this current survey, but which are not observed in 
this current survey, will be assigned the SPSN code 0000. 

MEDIA FOR SUBMITTING DATA 

At present, the only computer readable media acceptable to the National Geodetic 
Survey on a routine basis is standard 9-track magnetic tape. Magnetic tape is 
the preferred medium for both small and large volumes of data: agencies submitti1 
large volumes of data should use this medium exclusively. Printed data may be 
accepted by NGS only for very small, isolated jobs on a case-by-case basis . 

The following information must be given for each data set submitted as printed 
data : 

1 . Name and address of the submitting agency. 

2. Description of the contents of the printed sheets by data type. 

3. Name and telephone number of person to be contacted in case of 
difficulty with the data. 

This information should be given in a letter of transmittal, a copy of which 
should be packed with the data in question . 

When the data are submitted as files of formatted records on magnetic tape, 
the following information is expected to be given for each reel of tape: 

1 . Name and address of the submitting agency . 

2 . Reel number or identification symbol assigned by submitting agency . 

3 . Number of files and a description of each file and data type . 
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4. Comouter svste"I on which the taoe vas created (e . 2., IBM 360 / XXX, 
CDC 6600, etc. ) . 

5. Internal label information (non-labeled). 

6 . Number of tracks (9) Rnd oaritv (even or odd ). 

7. Recordin2 densitv (800, 1600, or 6250 BPI). 

8. Record leneth (80) and block size. 

9. Character representation code (ASCII) . 

10. Name and telephone ntlT'lber of person to be contacted in caRP. of 
difficulty with the data. 

In addition t n bein2 2iven in thP. resoe ctive letter of transmittal, this 
infornat i on should be entered on one or more "stick-on" labels affixed tn the 
ma2netic taoe reel. 

A letter of transmittal in which the data are described and itemized Rhnuld 
alvavs be oreoared f or each data shioment. One copv shn11ld be enclosed vith 
the data s hioment, one sent bv mail t o the National Geodetic S11rvev, and another 
copy should be retained bv the sender . See ANNEX K for the current mAil in2 
instr1Jctions. In everv case, the submittin2 a2ency should rP.tain a back-UP of 
all data included in a shioment until the RPP.cific data have been sucessfullv 
read by the National Geodeti c S1Jrvev. 

CODING, KEYING, AND DATA VERifICATION 

All data snb"IHted t n th P. Na tinnAl Gendetic Survev must be cndf'!d And keved in 
strict conform1tv with the f ormats and soecifications cnntained in this 
t>u blicati on . In ad dition , t he kevin2 of all data m11st be verified. Detailed 
f or ma t s and soeci fications f or the codine and kevine of 2ravitv control jobs 
are conta ined i n Chaoter 10 (G RAV OBS data ) , Chapter 7 (VERT DESC datA ) , And 
in Chanter 11 (G R~V ADJU data ) . The formats were des iened to allow the kevin2 
and verification nf t he data t o be accomolished on standard eQuiPment. The 
BO-character record (card ima2e format) has been adopted for all aoolications. 

In kevin2 t he data entries , care must be taken to ensure that Alphabetic chAracters 
(letters) are alwavs keved usin2 the alphabetic kevs on the kevinv. device, and that 
nUMeri c charact er s (nll!'lber s) are always keved usin2 numeric kevs . In oarticular, 
the miskeyin2 of the followi ne characters must be avoided: 

0 - nUMbe r " zero" 0 - letter "O" 

l - nl.ll'lber "one" 1 - letter ·'L" 

2 - m.nber "two" Z - LettP.r ''Z" 

SPECIAL CHAR~CTERS 

I n addition t n alohabetic characters (letters A thro112h Z) and numeric chArActers 
(num bers 0 throu2h 9) , the f ollowin2 soecial character~ are Allowed: 
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(I) •sterisk (+) nlus !lien 
( ) blank (-) Minus sien or hyT>hen 
(.) COl'lma (•) eq u11 l d 1r:n 
( . ) neriod or ( /) slash or !'lolidm; 

deci1n.l ooint ( () left t11trf!nthesiq 
($) dC1lbr s12n ()) ri2ht narenthe~i~ 

NOTE: A restrictinn on ch11r11cterR iR il'loosed for th~ desi2natinns nf survev 
l>C')ints (•ee ANNEX D). 

SEQUENTIAL RECORD NUMBERING 

The first •ix ch11racters of everv recnrd Are reRerved fnr a recnrd Aeouence 
nUl"lber. The ouroose of the seouential nlJl'lberin2 of recnrds i~ to inRure that 
the orooer •equeT\ce t>f individual records iTI a d11t11 Ret ca" be verified And, 
if necesAarv, reRtored. The record Aeouence nUl'lber~ l'IURt fo?"!'I nne cn.,tinuine 
sequeT1ce thrnu2hnut e11ch data Ret, startine viti the first recnrd (the Dat11 
Set Identif icAtion Record) and endi.,R vith the last record (the Data Set 
Termin11tion Recnrd). 

St11rt by asRi2nin2 Aequence number 000010 tn the first record in the datA Ret 
(the Data Set Identification Record) anrl increMent bv 10 on e11ch 1rncce!'lsive 
recnrd. This ntr'lberine svstem allovs 1m to ninf! rec"'rdR tn be ins~rted between 
anv tw"' ori2inally nUl'lber recordc; vi thn11t the necesc;itv of renU111berin2 anv 
records in the d11ta set. Even when " 111r2e block of O!!litted r~cnrds T1111st be 
inRerted, onlv a few nf the existine recnrdc; will have tn bP. renumbered . However, 
to allow for the detection nf Missine rec"'rds, all insertinTIS And/or deletinns 
which cause dP.viation frnM the bAsic 000010, 000020. 000030, etc •• "increMent-bv
ten" recnrd sequence mus t be accountP.d for in the resoective letter of tr11nRl'littal. 

Discountine anv after-the-fact insf!rtionc;, the above-deRcribed sequential 
nll"'1berin2 !'IV!';tem will 1>ermit a NXi"l•J"I nf 99,999 uniouelv nlJl'lbf!red recnrds 1., 
anv nne data set. Should there ever be A need for a Rreater nUl'lber nf records 
in 11 d"ta Ret, retain nnlv the la~t six diRit~ nf the hi2her sequence n11.,bers, 
i.e ••••• 999980, 999990, 000010, etc. 
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Chapter 10 

GRAVITY OBSERVATION (GRAV OBS ) DATA 

INTRODUCTION 

This chanter nrovides detailed snecifications and instructions for the codin2 
and keyin2 of the observational data set of a 2ravity survev job. As exPlained 
in Chanter 9, a 2ravity survey job may consist of two distinct data set~ which 
nust be subMitted to2ether. The cornnanion data set to the 2ravity observation 
(GRAV OBS ) data set treated in this chao ter is the data set containin2 ori2inal 
descrintions and recovery descrintions for the 2ravity stations that are in 
the 2ravity survey job. This description (GRAV DESC) data set is detailed in 
Chapter 7. The format for the GRAV DESC data set is identical to the VERT DESC 
format. However, it should be noted that the Data Set Identification Record 
acconPan yin2 the GRAV DESC data set should reflect the GRAV and not VERT data 
clAss. 

The GRAV OBS forMat is a data transnit tal format and not intended as a data 
acquisition format. NGS specific techniques and instructions for the 
acouis i tion of 2ravity field data can be found in the National Geodetic 
Survev Ooerations Manual, Chaoter 2.6. These instructions &PPly only t o NGS 
field Parties a l thou2h other a2encies mav elect to use them. 

GRA\' OBS DATA SET RECORDS 

Data that constitute a GRAV OBS data set are or2anized into five cate2ories: 

1. Survey Identification Data 

2. Survey Eouioment Data 

3 . Observation Data 

4. Looo Termination Data 

5. Station Information Data 

Within these ca te2ories. t he resnective da t;:i have been erouoed int o '' records" . 
A record is a string of characters containin2 data codes in a soecific format. 
Every record in a GRAV OBS data set consists of 80 characters or " col11Mns". 
\.Ii t hin each record, the 80 columns are divided into fixed-lenvth fields, each 
field bein2 t he soace reserved for a soecific data item. Accordin2l v, f or everv 
desired data iten, there exists a field of aoprooriate len2th into which t he 
data iteMs are entered a s strin2s of alohanUMeric characters. The set of ru l es 
accordin2 t o which snecif ic data itel!\S are converted into strin2s of alnhanu~eric 
characters t o be enterec in the fields of a record is known as the '' format ''. of 
tha t record. 

The tvoes of records which ma y aoPear i n a GRAV OBS survey job are listed in 
Table 10-1. Each t yne of recor d has been 2iven a nane , and a block dia2ram 
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TABLE 10-1 
GRAVITY OBSERVATION DATA SET RECORDS 

FIRST RECORD 
*AA* - Data Set Identification Record 

SURVEY IDENTIFICATION DATA 
*10* - Survey Information Record 
*ll* - Survey Tit le Record 
*12* - Survev Title Continuation Record (Ootional) 
*13* - Survey Title Continu.11tion Record (OptionAl) 
*14* - Survev Title Cnntinuation Record (Ootinnal) 
*15* - Col'Ullent Record (Ootional) 

SURVEY EQUIPMENT DATA 
*20* - InstrUMent Information Record 
*21* - Instr1Jl'lent Ca ~ibration HeAder Recnrd 
*22* - InstrllT'lent Ca l ihrAtion Info?"'l\atinn Record 
*23* - Instrument Scale Factnr Header Recnrd 
*24* - Instr1ll'lent Scale Factor Record 
*25* - C01'\ment Record (Ootional) 

OBSERVATION DATA 
*30* - Land Observation Recnrd 
*32* - H.o!rine Observation Record 
*35* - Comment Record (Ootional) 

LOOP TER~INATION DATA 
*40* - Lnno Tet"T'linatinn Record 
*45* - CoT"T"!ent Record (Ootional ) 

STATION INFOR.'iATION DATA 
*50* - Statinn Infor"'lation Record 
*55* - Cn~nent Record (Ootional) 

LAST RECORD 
*AA* - DatA Set Tet'l'lination Recnrd 

Note: The AV'l"lbnl *AA* denotes the twn-charact~r job cnde aR~iP.ned bv 
the Aub~ittin2 AP.ency - see Chanter 9. 

ill11str.11tin2 the reRnective fomat h.11R been oreoared to serve as a "lndel f or 
that record - see FORMAT DIAGRAMS. An exa~ole OBS dAta set also aonears in 
fi2ure 10-1. ExcP.nt for the first And last records of the data ~et. thP 
second charact'?r field of each record (columns 7-10) contAins a two-didt 
n~erical dat a cndP.. ureceded and followed bv an asteriqk, which snecifieq 
the tvoe of that record (*10*. *11* ••••• - Ree Table 10-1 ). The first and 
laqt records of the data set (thP. Data Set Identification Record and the Da ta 
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Set Termination Record ) display in this field the two-character alphanumeric job 
code assigned by the submitting agency (*Al* , *A2* , ... , *ZZ* - see Chapter 9). 
The first character field of every record (columns 1-6 ) is reserved for the 
respective record sequence number - see Chapter 9. The remaining portion of each 
record (columns 11-80 ) contains character fields that are specific for each 
individual record type. 

STRUCTURE or THE GRAV OBS DATA SET 

The first record of a GRAV OBS data set must be the Data Set Identification 
Record which contains the required information to identify the data set and 
to correlate it with its companion GRAV DESC data set - job code, data type 
(GRAV OBS ) , name of submitting agency , and the date the data set was created. 
The last record of the data set must be the Data Set Termination Record. It 
is the only record in the data set on which the respective job code appears 
in the same field (columns 7-10) as on the Data Set Identification Record . 

The GRAV OBS data set records which are bracketed by these two delimiter 
records ma y pertain to one or more units of field work; i.e., field 
observation data for several gravity surveys may be submitted in one GRAV OBS 
data set under the same j ob code, provided that the total number of survey 
points in the job does not exceed 9,999 ( see Chapter 9). Each loop must be 
terminated by a .. ·,40-.·, record . A '''10'°' record following a *50'°' series record 
(or a *40* series record for a marine gravity survey) signifies the beginning 
of a new gravity survey within this data set . 

A gravity survey is a unit of field work consisting of a number of survey 
points wh i ch are connected by gravity observations . When coded as part of a 
GRAV OBS data set, a gravity survey is a block of records comprising record 
groups arranged in the f ollowing order : 

1 . Survev Identificat ion Data (*10*-Ser i es ) Records : 

-.•qo-.·, Re co r d 
* 11* Re cord (*12* , * 13* , and * 14* records optional ) 
'°' 15'' Comment Records ( optional, any number allowed ) 

2 . Survey Equipment Data (*20*-Series ) Records: 

*20"·" Instrument Information Records 
* 21* Instrument Calibration Header Records 
*22''' Ins trument Calibrat i on Information Records 
*2 3._., Instrument Scale factor Header Records 
'°'24'"' I nstrument Scale Factor Records 
-.«25-.'< Comment Re cords (optional, any number allowed ) 

3. Observation Data (*30*-Series) Records : 

*30* Land Observation Record giving all information relative to a specifi c 
land observation at a station within a loop of a survey 

*32* Marine Observation Record giving information observed during a marine 
gravity survey 

*35* Comment Re cords (optional, any number allowed ) 
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4 . Loop Termination Record : 

*40* Records 
*45* Comment Records (optional, any number allowed) 

5. Station Information Record : 

*SO* Records giving station information related to a specific SPSN. This 
includes station position, elevation and designation . 

*55* Coanent Record (optional, any number allowed) 

SURVEY IDENTIFICATION DATA RECORDS 

*10* Survey Information Record 
*11* Survey Title Record (Optional) 
*12* Survey Title Continuation Record (Optional) 
*13* Survey Title Continuation Record (Optional) 
*14* Survey Title Continuation Record (Optional) 
*15* Comment Record (Optional) 

The survey identification data records, bearing the (*IO*-series data codes) are 
listed above; the block diagrams illustrating the respective formats will be 
found under FOR11AT DIAGRAMS. 

The *IO* record contains essential survey identification data and is always 
required . The *Il* record is optional; however, it is highly desirable that 
a survey title (reflecting the geographic location of the survey - see below) 
be given . The survey title should be concise so as to fit on the *II* record 
(up to 70 characters); however, one, two, or three continuation records (the 
*12* , *13*, and *14* records) may be included if the title is lengthy or if a 
main title followed by subtitle(s) is called for . Following the *lI* record 
(or else the last title continuation record), there may be included as many 
*IS* records as appropriate to give comments pertinent to the survey (e.g., 
significant problems encountered, deviations from standard procedures, etc.), 
if any . 

The entries on these records (see FOR11AT DIAGRAMS) are for the most part self
explanatory; however, the following data items will be explained in greater 
detail: 

Order and Class of Survey: A two-digit code is provided on the *10* record to 
specify the intended order of accuracy of the survey. The first digit of this 
code reflects the order and the second digit, the class of the survey in 
accordance with the Standards and Specifications for Geodetic Control Networks , 
prepared by the Federal Geodetic Control Committee (FGCC), and published by 
the National Oceanic and Atmospheric Administration (NOAA), U.S. Department 
of Coanerce, Rockville, Md. In addition to the four gravity control survey 
categories defined in this publication, two other survey categories need to 
be considered - old gravity control surveys of first order for which no class 
is specified, and surveys of lower-than-third-order accuracy. The respective 
two-digit codes are as follows : 
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Two Digit Accuracy Codes 

10- First-Order (Class Unspecified ) 
11- First-Order, Class I 
12- First-Order, Class II 
20- Second-Order 
30- Third-Order 
40- Lower-Than-Third-Order 

The accuracy code assigned to a gravity survey should reflect the procedures 
and specifications by which that entire survey bas been observed . When 
well-defined segments of a survey fall into different order-and-class 
categories, the survey must be divided accordingly and the respective parts 
submitted as separate surveys. 

State or Country Code : Provision is made on the *IO* record to indicate ·the 
political unit(s) and / or geographic area(s) in which the gravity survey is 
located using the two-letter state or country codes given in ANNEX A. Up to 
three such codes may be entered, in the order of progress along the line in 
question . In the United States or in Canada, enter the appropriate code for 
the respective state, commonwealth, province, or territory. Elsewhere enter 
the appropriate code for the respective country, island group, or geographic 
area - see ANNEX A. 

Survey Title: The use of geographic location alone as the title of~ gravity 
survey has traditionally been the practice of the NGS and its predecessors . 
Io general, the title by which the gravity survey is known to the submitting 
agency should be given, supplemented to reflect geographic location, as 
required . Omit punctuation marks (periods , commas , etc . ) and parentheses 
whenever their omission can be tolerated, and use ANNEX A state and country 
codes whenever referen ce to a state or country is necessary . Furthermore, 
edi t and abbreviate the t i tle in the interest of fitting the entire title on 
the *ll* Survey Title Record, if at all possible. However, up to three 
additional records (the * 1 2~·: , *lJ:': , and *14~" Survey Title Continuation 
Re cords) may f ollow the * 11* Survey Title Record if the title must be lengthy 
or when a main title followed by one or more subtitles is desired . 

The geographic location of the survey should be descriptive of the route 
followed, i.e . , the starting locality, any prominent "via" points, and the 
endi ng locality should be specified in the order of progress of the survey 
(Example : ALBANY GA VIA MORVEN TO CALLAHAN FL). If the survey is a member of 
a special project or of an area network to which a specific name or title has 
been ass i gned, such a name or title should be carried as a main title on the 
* 11'': record and the title of the survey proper should follow as a subtitle on 
one or more of the continuation records . Example: 

*1 p':. Record: 
*12* Record: 

DATE .AA'D Tlfil 

NAVD REGION I- NE~' ENGLAND 
BOSTON MA TO BANGOR ME 

The date of the GRAV OBS data set creation must appear on the Data Set 
Identification Record, and the dates on which survey operations commenced and 
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terminated are to bf' entered on the *10* Survev Infn?'Tllation Recnrd. In 
addition, character fields are refllerved for the date and/or ti!'l'le on several 
other recordfll of the GRAV OBS dlltll 111et. Thrn11~ho11t thf' GRAV OBS datl'l ~et. 
date and til'llE! are to be coded as follows: 

Date: The full date ii:; coded llfll an ei2ht-di2it inteP.er nul'1ber cnnsiflltin9. nf 
f'O'U'r'"two-diRit uoupfll denntin2 (from left to riP.ht) the lai:;t wholP. century . 
nUT1ber of full vearfll Rince the t11rn of centnrv, ftlnnth nf the veAr, 11nd di:tv nf 
the month (CCYYMMDD). For the 20th cent11rv. the " centurv·• colUT"lns 1'1av be n"litted, 
and the data coded ai:; a six-di2it intP.2er nt!l"lber denntine the vear, 1'10nth, 11nd 
dav (YYMHDD). If the dav is not known (e.2 •• in connection with nld data 
extracted frO!'I archives for which the d11te is nnt fullv flloecified), leave thf' 
last two colt!Tllns of the field bl11nk: if the 1'10nth ifll nnt knnW'Tl, leave the last 
fnur coltl"lns nf the field blank. For eXAl'lole. Februarv 8. 1970, wn11ld be ended 
as follnws: 

1. Full date is knClW'Tl ! 19700208 or 
700208 

2. Day of the mnnth is not knoW'Tl: 197002 or 
7002 

3. Month of the year is not known : 1970 or 
70 

However, the co1'1nlete date and time are requested for everv *30* seriec; record 
where apolicable. 

Ti"le: The ti1'1e nf dav is coded as a four-dieit inte2er nnr.,ber consic;tine nf 
t;O:diett ernuos denotinP. (fro.., left to rieht ) the hnurs and "lin11tei:; 
(HIDr-1) nf a 24-hour clnck excent on the *32* record where it is ended as a 
six-di2it inteeer consiflltine of hourc;, T'linute!' and fllecnndc;. In everv c11c;e. the 
Greenwich Mean ti"le ii:; tn be used. In this "!Anner. ambi211i ties are avoided 
concernin2 the dl'lte, which is alwavs 11ssnTT1ed to be the ''Greenwich" til'le and di.te. 

The 1mrldwide use nf the time zone descrintiClns and the U.S. Ni:tvv one-letter 
desiv.nations are 1llt1strated in ANNEX H. This annex shn11ld be 11sed to ac;cert11in 
the correct conversions frnt'I " local '' date 11nd til'le tn GrP.enwich date and ti"le. 

SURVEY EQUIPMENT DATA RECORDS 

*20* Instr•l"lent Infomation Record 
*21* lnstrul'lent Cali but ion Header Record 
•22* Instr1Jl'lent Calibration InfoT'!'la t ion Record 
*23* Instrunent Scale Factor Header Rec,.,rd 
*24* Instr\Jl!lent Scale Factnr Recnrd 
*25* Co"IT'lent Record (ontional) 

The s11rvev equiol!lent datA records. identified bv *20*-seriec; data cndes. arP lic;t ed 
above; the block dia2ra"ls 1lllJ!l;trathl2 the resoective fomat111 11re eiven in the 
FORMAT DIAGRAMS. The survev eouio~ent data record!' contain identification and 
calibration data ~ertaininv. to the RTavi ty mf!ters 11sed to c11rrv 011t the obi;erva-
t foni:;. See STRUCTURE OF THE GRAV OBS DATA SET for the nrooer seonence in whir.:h 
the *20*-series records nu!'it aot>ear in thf' blnck of rf!c,,rds which constit11te!' a 
survev in a GRAV OBS data set. 
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The *2 0* Instr•ITT1ent Inf nI'1Tlatinn Record contAins the datA reouired to cnnoletelv 
identify a ~ravity meter. 

The "21* InstnMent CalihrAtinn Header Recnrd contAins all of the iTlfot"!Tlation 
necessary to comnletelv identify a calibration of a ~ravity meter. It is 
extrf!!Tlelv inoortant that a *21* record immediatelv orecede the *22* records 
which it identifies. 

The *22* Instrl.J'Tlent Calihration InfoI'1Tlation Recnrd contAins the act11~l data used 
tn calibrate the T'leter. This recor~ contAins a sec111ence nf ordP.rP.d t>airs, counter 
readin2/value in mP.als. The first *22* recnrd for a oartic11lar calibration ,.,ust 
start with the lowest counter readinP. as the first entrv and oroceed seo11P.ntiallv 
until the entirP. calibration has been rP.corded. As manv *22* records as are 
necessary to connletelv record a calibration mav be used. In other word~. there 
is no linit tn how detailed or 2ross the calibration interval mav be. ThP 
standArd Table 1 interval (see f i2. 10-2) fnr La Coste & Ronber2 G meters is 
100 co11nter dial 11nits. There is nn rP.ouirentents to T'IBintain this intP.rval nr 
even to have the interval remAin constant. It Rho11ld be noted that. deoendine 
uoon the instrlJl!lent~ used AS well as thP intended order and class of survev. 
the *21* and *2 2* records mAv not be necessarv. 

The *23* Instrument Scale Factor Header Recnrd contains all the iTlfOT"'latinn 
necessarv tn comnletelv identifv a scale factor deteI'T'linAtion and correlate 
that detel"l'lination with a 2ravitv T'leter. A *23* record T'IUSt oreceed a *24* 
record and identifv the infoI"'l!ation 2iven in the *24* record. 

The *2 4* Instrur•1ent Scale Factnr Record define~ a scale factnr for a 2ravitv 
meter and is related t o the oreceedin2 *23* record. 

The *25* Co1!"\ent Re cord l'IAV be subni tted ;rnvwhere within thP *20* Reriec: recnrds 
t o denntp chan2e~ frnl'I not""lal orocedures nr anv infoI"'l!ation which mi2ht inoact 
t he 011alitv of the data. 

NGS Gravitv In s tr1Me~t (Meter ) File: The nurnose of the *20* series records i~ 

t o orovide inn11t to a oef"l'll<rnent conouter file in which an historic record is 
maintained for each 2ravitv "leter ever 11sed in a GRAV OBS datA set suhntitted tn 
the National Geodetic Survev. A rec~rd is established in this file, for an 
instnl!"llent. the first ti"le :it is encountered in thP. orncessine of a GRAV OBS d11ta 
set. Thereafter, this file is 1JTldated when new information is F;ubmitted. 

NGS Survev E1miol'lent Code: A three-di2it nl1"1er1c identification code 1~ 11ssi2ned 
to eAch cat eeorv of survey eouiontent. and within each cRteeorv to snecif ic 
i nstrU"lents or other COT'll'lonlv •1sed items. In narticular, 2rav itv instrl.J'Tlentc: are 
as~i2ned 001 - 029 survev eouioment codes (see ANNEX F). 

Instrume11t Seri11l Nu1ber: Assi2ned bv thP "lam1facturf'r, the Rerial n\tMher is 
the ultimate identifier of a soecific instru"lent. Serial n•IT'lbers are nn!"'lllllv 
n•Meric: however , alohahetic charActer~ are often used as nrP.fixer:;, 11111ffixer:;, 
etc. For thi~ reasnn. A r:;erial n1nnber nust be treated as alnhAnumeric infot""l~tinn 

to be entered in thP re~oe ctive chAractP.r field left-jnstified and bl~nk-fillP.d 
on the ri2h t . 
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The instrument serial number will be used together with the respective survey 
equipment code (see above) to create appropriate entries in the NGS Gravity 
Instrument File, to maintain these entries up to date, and to access this file 
for the retrieval of the respective calibration data in the course of routine 
processing of GRAV OBS data sets. It is therefore of utmost importance that 
the respective serial number be faithfully reproduced and that identical serial 
number representation be used consistently whenever reference is made to that 
specific instrument in any GRAV OBS data set. 

OBSERVATION DATA RECORDS 

*30* 
*32* 
*35* 

Land Observation Record (Running Record) 
Marine Observation Record 
Coanent Record 

The observation data records, identified by *30*-series data codes, are listed 
above. The block diagrams illustrating the respective formats are given in the 
FORMAT DIAGRAMS . The purpose of the *30*-series records is to provide the means 
to record the observations carried out during a loop . Recall that in relative 
gravimetry a loop is a unit of field work consisting of a number of survey points 
connected by observations . A gravity loop usually begins and ends at control 
points (Base Stations) where gravity is either known or will be determined in 
this survey. A survey consists of one or more gravity loops. The observational 
sequence within a loop is referred to as a "running" . 

Submit a *30* record for every land observation carried out during the survey, 
regardless of its field acceptance or rejection status, but indicate on the 
record if the observation bas been rejected. The *30* records must be submitted 
in the order that the survey points were observed . Table 10-2 shows a possible 
Land Gravity Observation Data Set . 

Submit a *32* record for every marine observation carried out during a survey, 
regardless of its field acceptance or rejection status, but indicate on the 
record if the observation has been rejected. The *32* records must be submitted 
in the order in which the gravity observations were observed (i.e . in the 
direction of the trackline) . If more than one observation is carried out at the 
same time (i . e . by more than 1 meter) they may be submitted in any consistant 
order. *30* and *32* records must not be mixed in the same survey. In the case 
of base ties to harbor stations or alongside observations, the *30* record must be 
used. The *32* record is to be employed only for data taken at sea and for which 
the assignment of Survey Point Serial Numbers (SPSN) and Archive Cross Referrence 
Numbers (ACRN) would not be appropriate. It is of course possible to have seve r al 
surveys submitted at the same time, including both land and marine observations . 
Table 10-3 shows a possible data set structure which includes both land and 
marine observations. 

Submit *35* record for any pertinent comments during a survey . CoD111ents 
pertaining to severe weather conditions and equipment malfunction are 
considered appropriate. 
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DatA 

*10* 
•20* 
*30* 
•40* 

*30* 
*40* 

. . . . 
*30* 
*4 0* 
*50* 

*1 0* 
*20• 
*30* 
*4 0* 

*3 0* 
*40* 

.. .. 

*30* 
•4 0* 
*50* 

DatA 

TABLE 10-2 
STRUCTURE OF A LAND GRAV OBS DATA SET 

Set Ident if icSI t inn Record 

- Series Records 
- Series Records 
- Series Records 
- Series Re cords 

- SeriP.s Records 
- Series Recnrds 

- SeriP.s Records 
- Series Recnrds 
- Series Records 

- Seriec; Recnrds 
- Series Records 
- Series Rec:f'lrds 
- Series Records 

- Series Records 
- Series Recnrds 

- Series Records 
- Series Record s 
- SP.ries Records 

Set Teminatinn Reen rd 

first 
lnno 

second 
lnoo 

.... . . . . . . . . . ... 
last 
lnnp in 
first survey 

first 
lnoo 

secnnd 
1000 

lac; t 
lnno in 
snrvev 

First Survev 

Second S11rvev 
(also last s11rvev 
in this examole) 

Survev Point Serfal N•!l"lber: For the nuronse nf identifvin2 thP 11111rvev nnintc; 
of eAch survev in a cnncise and uniouP. manner (P,2., on thP resoective *30* 
records ) , each no int that is observed ic; assivned A survev-snecific ReriAl n•T'"lber 
in the ranP.e of 0001 t o 9999. SeP. Chanter 9 for A dP.tailed e'Ct>l~nAtinn of the 
survev ooint nU1T1berine system. 

He'ieht of lnst•1"1ent (HI ) : For a land s urvev, the HI is defiT'led to be the dist11nce 
fr o"l the station mark tn the instrUMent. For LaCoste & RombP.r2 Model D and G 
2ravitv meterc;, this distAnCP. is measured tn the bo ttf'lm nf thP meter cAse. 
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TABU 10-3 
STRUCTURE OF A COMBINED LAND & MARINE GRAV OBS DATA SET 

Data Set Identification Record 

*IO* 
*20* 
*30* 
*40* 
*50* 

*IO* 
*20* 
*32* 
*40* 

*IO* 
*20* 
*30''° 
*40* 
*50''' 

Series Records 
Series Records 
and *35* Records 
Series Records 
Series Records 

Series Records 
Series Records 
and *35* Records 
Series Records 

Series Records 
Series Records 
and *35 Records 
Series Records 
Series Records 

Data set termination Record 

Land Observations (i.e. Base tie 
to shipboard gravity meter) 

Marine Observations 
(gravity observations 
taken along trackline) 

Land Observations 
(i.e. Base tie to shipboard 
gravity meter) 

For a marine survey requ1r1ng the use of *32* records, the HI is defined to be 
the distance (vertically) above or below sea level to where tbe gravity meter is 
mounted . For La Coste & Romberg models meters, this distance is measured to the 
bottom of the stablized platfonn "bucket" which houses the gravity meter sensor . 

The manufacturer will determine the appropriate place to measure to in the 
case of other instruments. This location should be noted with a *35* record, 
and in all cases remain unchanged during a survey. 

A negative sign (-) indicates that the bottom of the meter is located below 
the survey point (land observation) or sea level (marine observation). 

Wind Code: A one-character numeric code, the purpose of which is to denote 
the approximate wind conditions prevailing during the course of the running. 
The three wind codes are: 

0 - Wind speed less than 10 kilometers per hour 
l - Wind speed from IO to 25 kilometers per hour 
2 - Wind speed greater than 25 kilometers per hour 

Sun Code: A one-character numeric code, the purpose of which is to denote the 
approximate conditions of illumination prevailing during the course of an 
observation . The three sun codes are : 

0 - Hore than 75i cloud cover 
l - Between 25 and 75~ cloud cover 
2 - Less than 25i cloud cover 
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Tel"loerat u re of Air: The Air te!'loerat 11 re ic; recorded in first order tlTAVill'll'!trv • 
Thi!'> temoerature is reco rded in tenths of Celcius deerees. 14.3 de2rees C wn11ld 
be reco rded as 143. 

Atl'losoheric Pressure: The at!'lnsnheric oressure is recorded in firc:;t order 
2ravi1'1etrv. This oress11re is recorded in l"lillib;us. Pressures nieA,:;ured in 
other unite; shnuld be converted to l'lillibars. 1 mbar iR ao~roxil'latelv ~oual 
to • 75006 m!Tl H~. 

Readin 2 Qu;ility IndicP.tor: A ou;ilitative anorAi"'al of thP. re11din2 Rhn11ld be 
included with each "30* record. This aooraisal or indic;itor should be the 
field oerso n'i:; best estimAte of the reAdin2 011alitv. The followinv. Rhould 
be 11sed as 2eneral 2uide in decidinP. the mnst aooro!>riate indicAtor: 

ReAd in2 Variabilitv 

Indic;it or 

0 
1 
2 
3 
9 

LOOP TER~INATION RECORDS 

•4 0* Looo term i nation Re r.o rd 
*45* Col'\Ment Record 

S•thject ivP. 
CriteriA 

SteAd v (nornAl) 
Slieht variation 
HoderAte variAtion 
Excessive variAtinn 
Tare susoected 

The Lo:-in TeMinatinn Reco r d (*40*) fc; th .. record reo 1dred t i') idP.nt ifv the 
COl'lnletion of A eravitv loo~. It serves no other ournose . There arP nn nther 
fields besides t he seouence n1riber And datA code fields. 

A *45* cornnent record sho uld be s11!'11itted for anv oert i nent comMent s aho11t a 
!O:"l'D. 

ST~TI ON I NFOR"1ATION RECORDS 

*50* StAtion InfoT"TIAtinn RPr.nrd 
*55* Con!'lent Record 

The *50* Statinn Inforl'latinn Record correlates a R~ecific S11rvev Pnint SeriP.l 
Nunber (SPSN) used wit hin the survev to a st At inn dei;iPnl\t inn or nATl'le bv which 
t he stAtion or s11rve v noint ic:; cnl'll'lnnl v re f erred As well AS with thP i;tation 
position and P.levation. 

A *5 0* recnrd must be FHlb"lit ted in the stAtinn information datA Rection for e;ir.h 
SPSN 11sed in the ohservAtion datA Rection of A R11rvev. In additio 'l, the *50* 
recl')rd Allo"1s the incl1Jsion nf an Archiv al Cnrss Reference Nn!'lber (ACRN ) if 
known . 
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A *SS* coanect record should be submitted for acy perticent co11111ents about a 
statioc . Additional infor111ation about the station name or location is considered 
appropriate . 

Archival Cross Reference Number : The Archival Cross Reference Number (ACRN ) is 
a unique alphanumeric identifyicg code assigned to each vertical and gravity 
control point used in the NGS . The ACRN is not gecerally made available, as a 
aatter of practice, to the public . Thus, the use of ACRNs are expected to be 
specific only to NGS . 

Desigcation : A control poict or bench mark is nor111ally idectified by a numeric 
or alphanumeric symbol which is stamped on the disk marker (or is otherwise 
inscribed on the bench aark aocumect) to which is appended the abbreviatioc or 
acronym (see Annex C) of the ageccy whose name is precast in the monument - if 
other than the National Geodetic Survey, National Ocean Service, or Coast and 
Geodetic Survey (see Origic) . For marks not having a precast ageccy name, append 
the acronym or abbreviation of the ageccy which set the mark (see Setting-by
Agency). If the agency cannot be determined , do cot append ac agency acronym or 
abbreviation. Less frequently, a bench mark is assigced a concise, ictelligi ble 
name (e .g . , when a horizontal control poict also becomes a beech ma r k); tbe 
appropriate acronym or abbreviatioc should be appecded to these also. A maximum of 
2S characters (iccludicg all imbedded blanks) is allowed . 

In every case, the survey point designation entered on the *SO* record must be 
identical to the (primary) designation used to identify the same gravity control 
point in the companion GRAV DISC data set of the gravity control job - refer t o 
Chapter 7. Use the same general guidelines for the designations of any survey 
points which lack descriptive data (e . g . , uodescribed temporary survey points 
which aay have to be carried in the GRAV OBS data set but which do not appea r in 
the conpacion GRA\' DESC data set, i . e . Drift Station) . 

FORMAT DIAGRA.'1S 

For each record wh i ch appears in a GRAV OBS data set (see Table 10-1 ) , a 
block diagram bas been prepared to illustrate the respective format . These 
"format diagrams" have been designed to fulfill the followicg objectives : 

1. Iacb record is 80 characters long (standard punched card image ). 

2. Each record bas a fixed format, i . e . , every data field bas a specific 
length and speci fic positioc within the record . 

3. Each for1111t diagram is • graphic image of the respective record. 

4 . Within the limits of available space, information and instructions 
concerning the data item to be entered in each data field are provided 
oc the fonnat diagrams to render them self-explanatory. 

S. When appropriate, sample entities are shown ic the da t a entry line of 
each for111at diagram . 

6 . Each data field is characterized as to its type by a string of lower-case 
characters which appear ianediately belo~ the data entry line . 
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• 

Date Field T:ypes: 

1. Alpha Field (aa . . . a) - intended for a data item which is coded as a string 
of alphabe t ic, numeric, and special characters, with or without imbedded blanks, 
to be entered into the respective data field left-justified and blank-filled on 
the right . See Chapter 9 for a list of special characters which are allowed . 

2. Blank Field (bb ... b) - to be blank-filled . Data fields which are designated 
as blank fields must be left blank , i.e . , no date items may be entered in these 
fields . 

3 . Floating-Point Field (ff ... fdd . .. d) - intended for a data item which is coded 
as a decimal number, i.e., as a string of numeric characters (prefixed with a minus 
s i gn if the number is negative ) which may not contain any imbedded blanks . If the 
decimal po i nt is present , the character string representing the integer digits, 
the decimal point, and the decimal fraction digits may be positioned anywhere 
within the respective field (generally left-justified), and the unused columns of 
the data field are blank-filled . 

When the decimal point is not coded, the "f" portion of the floating-point field 
is to contain the integer part of the decimal number, and the "d" port ion the 
corresponding decimal fraction part, the decimal point being implied between the 
rightmost " f " column and the leftmost "d" column of the field. 

Accordingl y, a string of numeric characters representing m integer digits followed 
by n decimal fraction digits with the decimal point absent must be positioned in 
the float ing-point field in such a manner that its integer part falls into the 
m rightmost " f " columns, and its decimal fraction part into then leftmost "d" 
columns, ••:i th any unused "d" columns f i lled with zeros and any unused "f" columns 
either filled ~i th blanks or zeros. When a negative number is entered, code the 
minus sign immediately preceding the leading digit. 

4. Integer Field (ii . .. i) - intended for a data item which is coded as a string 
of numer ic characters representing a positive or negative integer number, to be 
entered into the respect ive data field right-justified . In the case of a positive 
intege r number, blank-fill any unused colwnbs on the left . In the case of a 
negati ve integer number, code the minus sign immediately preceding the leftmost 
non-zero digit , and blank-fill any unused columns to the left of the minus sign . 

5. Specific Character Field (ss . . s) - intended to contain a specific alphabetic, 
numeri c, spe cial character, or a specific group of characters. Every "s" column 
of a spec ific character field must contain the character shown in that position 
in the data line of the respective format d iagram. 

Required Data : In general, only those records which are applicable to the 
data at hand should be included in a GRAV OBS data set. The character fields 
intended for data items wh i ch are essential have been shaded on the format 
diagrams ; if applicable to the data being coded, these character fields must 
be in accordance with the instructions given on the respective format 
diagrams or in the text of this chapter . Records which are optional or those 
which ma y be omitted under certain circumstances are clearly designated in 
the head i ngs , footnotes , or bodies of the corresponding format diagrams . 
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000000000111111111122222222223333333333444444444455555555556666666666777777 77778 
12345678901234567890123456789012345678901234567890123456789012345678901234567 890 

OOOOlO*AZ•GRAVOBS NGS NATIONAL GEODETIC SURVEY 
000020•10*P02645 1984031919840320 12AZ 
000030•ll•ARIZONA LAND SUBSIDENCE PROJECT 
000040•15•GPS & LEVELING ALSO RUN ALONG SAME LINES 

LMJNGS 

000050*20*014G081 LACOSTE G-METER NGS 
000060•2l*G081 LACOSTE AUSTIN TEXAS 

19840906 

1 
000070*25*0NLY SUFFICIENT TABLE I VALUES FOR THIS SURVEY SUBMITTED 
000080•22•2500000257235026000002675370270000027784002800000288143029000002984470 
000090*22*3000000308752031000003190590320000032936703300000339677034000003499890 
000100*23•G081 78 LACOSTE 
000110•24*1.000259 
000120*20*015D043 
000130•23*D043 
000140*24*1.2424 

81 
LACOSTE 

LACOSTE 
D-METER NGS 

000150•30* 802 OG081 18403191515 292531002LMJ10423802 
000160•30• 802 OD043 8403191530 10005502LMJ10423802 
000170•30* 001 20G081 18403191559 293614002LMJ16423602 
000180•30* 001 20D043 8403191610 10904402LMJ16423602 
000190*30* 002 20G081 18403191623 294185002LMJ16523402 
000200•30• 002 20D043 8403191625 11380302L"iJ16523402 
000210*30* 003 70G081 18403191640 294705002LMJ17623402 
000220*30* 003 70D043 8403191650 11798002LMJ17623402 R 
000230*35*THIS WAS A BAD READING. OBSERVATION BEING REPEATED 
000240*30• 003 70D043 8403191650 11799002LMJ17623402 
000250*30* 802 OG081 18403200057 292523002LMJ25525202 
000260•30• 802 OD043 8403200105 10003602LMJ25525202 
000270*40• 
000280*45•FIRST HALF Of LADDER SEQUENCE FINISHED 
000290*30• 802 OG081 18403201549 
000300•30* 802 OD043 8403201601 
000310•30* 002 20G081 18403202124 
000320•30* 002 200043 8403202132 
000330•30• 003 65G081 18403202155 
000340*30• 003 65D043 8403202203 
000350•30* 001 20GO 81 18403202211 
000360•30* 001 20D043 8403202220 
000370•30• 802 OG081 18403202247 
000380*30• 802 OD043 8403202253 
000390*40• 

292531002L"iJ19524802 
10007902LMJ19524802 

294165002LMJ30725502 
11366502LMJ30725502 

294685002LMJ33025802 
11796002LMJ33025802 

293583502LMJ31525802 
10886102LMJ31525802 

292509002LMJ31126002 
09991302L~31126002 

000400*50* 802AN 51 CZ1510 3246360C 11136000C 463743I 
000410•55*AN 51 IS THE BASE STATION 
000420*50* OOlX 278 
000430*50• 002AL 49 USE 
000440*50* 003Q 363 
000450*AZ* 

FOR THIS SURVEY 
CZ1034 324 7480C 
CZ1031 324 8240C 
CZ1032 32491 80C 

11137360C 457681! 
11138060C 453266I 
11138060C 456558I 

00000000011111111112222222222333333333344444444445555555555666666666677777777778 
12345678901234567890123456789012345678901234567890123456789012345678901234567890 

FIGURE 10-1 - ExA~ole nf OBS Date Set 
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• TABLE I 

Milli~al Values for LaCoste & Romber~. Inc. Model G Gravity Meter #130 

Counter Val1Je in Factor for Counter Value in Fllctor for 
Lead in~• Milli2als Interval Readin2* Millhab Interval 

000 000 1.04980 
100 104. 98 1.04970 3600 3778.37 1.05025 
200 209 . 95 1.04960 3700 3883.39 1.05040 
300 314.91 1.04950 3800 3988.43 1.05030 
400 419.86 1.04935 3900 4093.46 1.05040 
500 524.80 1 .04925 4000 4198.50 1.05045 
600 629.73 1. 04915 4100 4303.55 1.05055 
700 734 .64 1 . 0491 0 4200 4408 . 60 1.05065 
800 839.55 l.OI.905 4300 4513.67 1.05075 
900 944 .46 1. 04905 4400 4618.74 1.05080 

1000 1049 .36 1.04903 4500 4723.82 1.05085 
11 00 1154.26 1 . 04900 4600 4828 .91 1.05090 
1200 1259.1 7 1.04905 4700 4934 .00 1.05090 
1300 1364 . 07 1.04905 4800 5039.09 1.05085 
1400 1468 .97 1.04905 4900 5144.17 1.05085 

• 15 00 15 73 . 88 1.049 10 5000 5249.26 1.05075 
1600 1678.79 1.04915 5100 5354.34 1.05080 
1700 1783.70 1.04920 5200 5459 .42 1.05085 
1800 1888 .62 1.04925 5300 5564.50 1.05080 
1900 1993.55 1.04940 5400 5669 .58 1.05075 
2000 2098.49 1.04950 5500 5774. 66 1.05060 
2100 2203.4 4 1.04955 5600 5879.72 1.05050 
2200 2308.39 1.04965 5700 5984 . 77 1.05040 
2300 2413.36 1.04970 5800 6089.81 1.05025 
2400 2518.33 1.04975 5900 6194.84 1.05010 
2500 2623.30 1.04975 6000 6299 .85 1.05000 
2600 2728.28 1.04980 6100 6404 .84 1.04985 
2700 2833. 26 1.04985 6200 6509.83 1.04965 
2800 2938. 25 1. 04995 6300 6614.79 1.04940 
2900 3043.24 1. 05005 6400 6719.73 1.04915 
3000 314 8.25 1.0501 0 6500 6824.65 1.04885 
3100 3253.26 1. 0501 5 6600 6929.53 1.04855 
3200 3358. 27 1 .05020 6700 7034 . 39 1.04820 
3300 3463 .29 1 .05025 6800 7139.21 1.04 785 
3400 3568 .32 1.05025 6900 7243. 99 1.04750 
3500 3673 .34 1.05025 7000 7348.74 

NOTE: Ri~ht hand whee l on counter indicates aoproximatelv 0.1 ~illi~al. 

FIGUR E 10- 2 - Examole of LaCoste & Romber~ Internal Values 

• 10-15 



D
at

a 
S

et
 

Jd
en

tl
fl

ca
tl

o
n

R
ec

o
rd

. 
T

h
is

 m
us

t 
be

 
th

e 
fi

rs
t 

re
co

rd
 o

f 
ev

er
y

 d
at

a 
se

t 
su

b
m

it
te

d
. 

A
 d

at
a 

se
t 

m
ay

 
b

e 
SU

fii
iil

lt
ed

 e
it

h
e
r 

a
s 

a 
de

ck
 o

f 
ca

rd
s 

o
r 

as
 a

 
m

ag
ne

ti
c 

ta
pe

 
f

il
e
 c

o
n

ta
in

in
g

 f
o

rm
at

te
d

 
re

co
rd

s
. 

M
ag

en
tl

c 
ta

pe
 

Is
 p

re
fe

rr
e
d

; 
us

e 
pu

nc
he

d 
ca

rd
s 

fo
r 

sm
al

l,
 

Is
o

la
te

d
 J

o
b

s 
o

n
ly

. 

0
0

0
0

0
0

 0
0

0
1

1
1

1
1

1
1

1
1

 1
2

2
2

2
2

2
2

2
2

2
3

3
3

3
3

3
3

3
3

3
4

4
4

4
4

4
4

4
4

4
5

5
5

5
5

5
5

5
5

5
6

6
6

6
6

6
6

 6
6

6
7

7
7

 7
7

7
7

7
7

7
8

 
1

2
3

4
5

6
 7

8
9

0
1

2
3

4
5

6
7

8
 S

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
 7

8
9

0
1

2
 3

4
5

6
7

8
9

0
 

....
....

. "' 
...

...
.. 
n

o
 

:I
 
:I

 I
ll
 

I/
I 

..
..

 ,
,,

 I
ll
 

"
'n

 J.
J 

:I
 .

..
 

f
ll
,
 c

 
c
a

 ..
. 

11
1 

, 
Il

l 
Il

l 
N

am
e 

o
f 

S
u

b
m

it
ti

n
g

 A
g
e
n
c
~
 
o

r 
F

ir
m

 
:I

 I
ll
 c

 
...

. 
3 

::J
 

,.
.'

<
 ,

 
0 

-1
1

1
 n

 
.... 

:I
 

'<
 I

ll
 

0 
::J

 I
ll
 

a 
0 

..
..

. 
... 

:I
 .

..
 

Il
l 

l[
 

I/
I 

Il
l 

.,. 
z 

f 
::J

 
'<

 
. 

0 
c 

..
. 

Il
l 

• 
c 

Il
l 
"' 

'<
 

3 
.... 

::
J 

..
 I

ll
 

Il
l 

0 
"',

,, 
,,. 

.,.. 
_

,..
, ..

. 
-

fl
l 

""
' 

fl
l 

::J
 

0 
c 

• 
:I

. 
0

,
 

IU
 

Il
l 

fl
l 

..
. 

C7
 

-
..

 0
 

n 
r 

...
+

 
fl

l 
, 

-
<

 l
[
 
s,

 
0

1
 

-
...

. 
, 

Il
l 

Il
l 
:I

 
fl

l 
:I

 
0 

8 
... 

<
 

z 
• 

::>
 I

ll
 

:J
 

.... 
Il

l 
-

.....
. 

I/
I

C
 

::J
 

..
. 

:I
 I

ll
 

3 
1

1
1

-
:J

fl
l 

C
l/

I 
:I

 f
t)

 
..

. 
ft

) 
"' ..

 a 
n 

...
 

0 
.... 

.... 
.. 

n 
.... 

.,. 
0 

<
a

-
"
0

 
Il

l
'<

 
::J

 
...

. ,
.,

 .
. 

fl
l 

In
 
Il

l 
3 

0 
'<

 .
 

.,. 
...

. 
C7

 
I 

c
-

'° 
~§

 
0

0
 

,.
, _

_ 
, 

-
3

 
c
n

n
 

c 
n

..+
n

a
 

~L
 ~

c 
m

 0 
_

.,
. 

0 
-<

"'
 

,_
 

::J
 

0 
N

 
....

.....
.. 

-
n

 -
< 

...
 

fl
l 

0 
0 

C7
 

.. 
::

>
'.,

. 
c 

0 
~
I
l
l
 

n 
Il

l 
Il

l 
..

. 
C7

 
3 

-
:
i:

 
0

0
 

n 
, 

.
.
 I

ll
 

::>
 c

 
0 

..
. 

, 
:I

 
0

0
 

n 
0 

.,
. 

3 
0 

::>
' 

D
 

0 
'<

 
-

"' 
c 

::>
 ~
-

"' .
... 

11
1 

Il
l 

'° 
.... :

I 
01

11
·

"
' 

::>
' 

0 
1 1

1 
"
'f

ll
 

Il
l 
:I

 .
...

 
-

....
....

 
Il

l 
C7

 
, 

O
tn

 
l[

 
I 

0 
I/

I 

" 
:I

 
D

 
:I

 
-

Il
l 

Il
l 

:I
 

, 
I 

n 
>

c
 

a
o 

.,.
.. 

I 
<

 
-z

11
1 

,.. .. 
n 

.. , 
, 

, 
..

 0
 

"
z
 . 

• 
::>

 
0 

-
11

1 
C

f 
Il

l 
0 

G
l 

..
. 

0
1

 
.,. 

"" 
,.. 

, 
-
n

 
0 

0
0

 
'<

 n
 

-
;u

 
-
v
. 

><
 

Il
l 

,.. 
0 

0 
.. ,

 
1

1
1

0
 

O
<

 
::J

 
...

. 
-.

n 
.... 

,.. 
a 

.... 
Il

l 
.....

 
I/

I 
11

1 
Il

l 
0 

'<
 

0 
r
+

Q
 

...
.... 

0
,
 

.... 
s 

11
1 

Il
l 

1
1

1
0

 
.. 

.... 
, 

, 
. 

, 
... 

, 
0 

-
.. 

a 
::>

 
~
 

.... 
I/

I 
::>

' 
,.. 

0
0

0
0

1
0

 *C
A

* 
GR

AV
 O

BS
 

lJS
G

S 
lJS

 
G

EO
LO

G
IC

A
L 

SU
RV

EY
 

1
9

8
2

0
5

1
2

 
i
i
i
i
i
i
 s
a
a
s 

aa
aa

 a
aa

a 
ia

aa
aa

a i
aa

aa
aa

aa
aa

aa
aa

aa
aa

aa
aa

aa
aa

aa
aa

aa
aa

aa
aa

aa
aa

 b
b

b
b

b
t:

 i
i
i
i
i
i
i
i
 

0
0

0
0

0
0

 0
0

0
1

 1
1

1
1

 1
1

1
1

 1
2

2
2

2
2 ~
2
2
2
2
3
3
3
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
5
5
5
5
5
5
5
5
5
5
6
6
6
6
6
6
6
 ~
6
6
7
7
7
 7

7
7

7
7

7
7

8
 

11
23

45
6 

7
8

9
0

 1
2

3
4

 5
6

7
8

 9
0

1
2

3
4

 ~
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
 rl

8
9

0
1

2
 3

4
5

6
7

8
9

0
 

lm
_P

-Q
rt

a
n

t
: 

To
 

tn
su

re
un

lQ
ue

n
es

s,
 

ag
en

c
ie

s 
o

r 
fi

rm
s 

no
t 

li
st

e
d

 
In

 
AN

N
EX

 C
 m

us
t 

ha
ve

 
th

e
ir

 p
ro

p0
se

d 
ab

br
ev

ia
t

io
n 

sy
m

bo
l 

ac
ce

p
te

d
 b

y 
NG

S 
p

r 
to

r 
to

 
fi

rs
t 

su
b

m
lt

l;
tl

 o
r 

d
at

a 
-

sP
e 

AN
NI

 x
 K

. 



~
 

C
>

 
I ~
 

.....
. 

•t
o

• 
S

u
rv

e
y
 

ln
fo

rm
a

t 
Io

n
 

R
e

c
o

rd
. 

T
h

is
 

m
us

t 
bP

. 
th

e
 

le
a

d
in

g
 
re

c
o

rd
 
o

f 
e

a
c
h

 
G

ra
v
it

y
 

S
u

rv
e

y
 

In
c
lu

d
e

d
 

In
 

th
e

 
jo

b
 

=
--

n
o

tr
i"

-f
tl

.i
f-

-.1
· 

r.r
iW

o
n

s
}o

iJ
 r

o
n

s
is

ts
 
o

r 
o

n
e 

o
r 

m
o

re
 

G
ra

v
it

y
 

S
u

rv
r.

y
s

. 
A

 
c
o

d
e

 
Is

 
p

ro
v
id

e
d

 
to

 
In

d
ic

a
te

 w
h

e
th

e
r 

th
e

 
su

rv
p

y
 

ts
 
o
r
t
q
l
n
~

I 
o

r 
n

u
t 

-
S

P
'?

 
fo

o
tn

o
lP

. 

IO
OO

OO
O 

IO
OO

J 
1

1
1

1
1

1
1

1
1

2
2

7
. 2

2
2

2
2

2
2

3
3

 3
3

3
3

3
3

3
3

 ~
4
4
4
4
4
 f1

4 
~
4
5
5
5
5
 5

5
5

 5
5

5
6

6
6

6
6

6
6

6
6

6
7

7
7

7
7

7
7

 17
77

8 
1

2
3

4
5

6
 7

8
9

0
 1

2
3

4
5

6
7

8
9

0
1

2
 3

1'1
5

6
 7

 8
9

0
1

 7
.3

4
5

6
7

8
9

 0
1

2
3

4
5 
~
7 
0

9
0

1
2

3
 ~
5
6
 7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
 17

89
0 

a 
11

1 
o 

"-
~

c
o
 

....
. J

>
 

m
 

Il
l 

::1
 
0 

J
o

 
..

..
 
lO

 

~ 
...

...
...

. (
" 

0 
..

..
..

. n
o

 
~
 
... V

I 
.... 

.....
.....

 

r fl
t 

-+
. 

..-
• 

.J
•
 

1 
<

 t
it

 
ft

) 
0 

I/
I 

...
.. 

Il
l 

0 
l>

 
::J

 
::J

 V
>

 
-·

 c
 

11
1 

n 
m

 
::J

 
-..

-..
m

 N 
...

...
...

. m
 

11
1 

~
 

D
I 

0 
.... 

0 
...

.. 
c
t>

C
J
·
,

CO
 

VI
 

n 
m

 
... 

tO
, 

· 
::J

O
:>

O
n

 
en

 
:>

 ••
 

:J
 

...
. 

a 
:J

 
'

Il
l 

, 
~

. 
f1

l 
-

)(
 

m
 

m
.,

 
Il

l 
::J

 .
...

 
.. 

"
'<

 
3 

0 
••

 m
 

3 
a

·•
 f

1l 
111

 
0 

.... 
_

. 
f 

_.
., 

J 
...,

 m
 0

 
. 

ll
l:

J
O

J
·

J
D

l:
:J

 
; 

0 
Il

l 
L 

0 
Il

l 
c 

' 
...

. 
C1

I 
....

....
 

l>
 

n 
....

. n
 

...
. 

:J
 c

 
n 

-•
m

o
 a

 
ct>

 I
/I

 
c 
~
 

:J
 "

<
 

, 
.,, 

:J
 '<

 
...,

 
.,, 

...
.. 

::J
 

::J
 

...
.. 

Z
O

:Y
,'

<
 

....
. m

 C
1I 

0 
-

l 
(l

'I
 

fT
) 

1 
Il

l 
.. 

'<
 

....
. 

.... 
'<

 
....

. 
Il

l 
:J

 m
 o

 
m
~
 

7
-
, 

Il
l 

3 
0 

:•
 

:J
 

u 
0 

I/
I 

J 
ru

 
-,

 e
n 

. 
::J

 
-

·
-

m
 

::J
 

...
..

. 
ct>

 
:J

 
.... 

., 
,.,, 

'
"
I
I
/
I
~
 

, .
... 

n 
C1

I 
J 

~ 
.... 

·.
.-

.n
:>

n
o

 
'" 

-
en

 
-

" 
0 

Il
l 

Il
l 

I/
I 

)<
Il

l 
Il

l 
:Y

 
v. 

ct>
 

c 
-

o 
.....

 l\
J 

J
ct>

 
-· 

'<
 
()

 
.....

 
'<

 
n 

••
 n

 
C

O
 

o
o

-
.....

 
. 

0 
z 

l 
I 

__
 .....,

,..
 

=
 ...

.. 
n 

C/
'I 

C
m

 
Il

l 
c 

11
1 

n 
~
I
l
l
 

0 
~
 ..

.. 
n

o
..

-.
 -

n 
'<

 
<

 
::J

 '
<

 
....

. 
Il

l 
Il

l
<

 
-

J 
:;

J 
Il

l 
0 

'.:>
Il

l 
0 

-·
 

:J
' 

•
• 

c 
.,

 C
ll 

1/
1 

::J
 

c 
m

o
 

m
 

m
 -

n
m

 .
...

 
Im

 
c 

,..
 

l 
0 

c.
,,

..
 .

, 
0 

Il
l 

....
. 

ct>
 

.J
 

ct
>

n
 

_..
, m

 ...
, ,

..... 
~
3
 

• 
• 

'<
 

.,
 

: 
Il

l 
I/

I 
0 

n 
I/

I 
...

.. 
:J

 
:;

J 
-

ct>
 

:J
 

:J
 -

V
I 

en
 

n 
.... 

;:
. 

::J
 

O
<

 
m

 3
 

• 
n 

n 
0 

o
o

 
m

 
c 

c
o

m
 

n 
I 

]<
 
0 

I 
1<

"
0 

11
1 

•n
 

:
:
J
~
 

..., 
. .,

 -
ru

 a
 

a.
 

0 
-

-. 
m

 
....

. n
 

0 
0 

...
. 

r.
 I

n
 

I 
:J

 
...

 
:J

 I
ll 

:J
 

,.
 

3 
., 

0 
'<

 
D

I 
U

 
a 

Il
l 

a 
0 

0 
-.

 
_

m
 

z
n

 
0 

:>
 m

 
...,

 0
 

::J
 
-·

Il
l 

0 

~ 
0 

l 
0 
-· 

0 
~l

 
0 

<
 

0 
.....

 ,
 

m
 

-•
 o

 
....

. m
 

I/
I 

m
 

-. 
:J

 
...

. u
 

-
11

1 
:J

 
--

c 
0 

" 
-

:1
 -

,. -
J 

Il
l 

h 
.... 

n 
m

 .
...

 
>

<
m

-.
::

:1
 

o
-

m
 

V
I 

, 
a 

o
m

 
: 

C1
I 

co
 0

 
I/

I 
...

.. 
:J

 
••

 
0 

'.:>
 

.....
. 

n
o

 
Il

l 
0 

Il
l 

C
l 

C1
I 

.... 
Il

l 
ti>

 
n 

en
 

Il
l 

l
f
l
 

U
3

0
 

.,
 c

 
:J

 
-

-
:J

 
J 

-
:
i
 

.....
 

tf
l 

ct>
 0

 
a 

~
 ..

.. 
3 

n 
l>

 :
Y

 
_,

,, 
• 

., 
c 

3 
11

1 
m

 -
1

1
1

 
Il

l 
...

. 
1-o

 
m

 -
"' 

ct
>-

0 
r.

 
><

 
c 

m
 

0
:
1

-
0
z
m

 
Il

l 
0 

n 
11

1
11

1 
, 

:J
 0

'<
 

:J
 

-
C1

I 
-1

1
1

 
-

D
I 

:1
 

., 
..

..
 

::
J 

-
N

 N
 

7
-

D
I 

"' 
0 

"U
 

ll
lC

 
n 

•
• 

:J
 

....
...

...
 n

 
:1

 c
: 

_.
 .

, 
m

 <
a 

n 
11

1 
<

 0
 

I/
I 

<
 

ct
>

,.
..

 
I 

C1
> 

3 
....

.. 
1

11
0

 
V

I 
.J

 
~
 

~
 

:J
 

C1
I 

....
. n

 
: 

C1
I

,.
. 

u 
3

'<
 

.. 
ru

m
 1

11
 

0 
I
ll
"
' 

Il
l 

m
 

:J
 

...
, 

-
"' 

tn
 m

 -
><

 u
 

.....
 

I/
I 

0 
1\

1
...

, 
I/

I 
-· 

Il
l 

0 
n 

O
U

 
.... 

k{ 
<

 
'<

'. 
3 

<
 

·~
 

-
t 

k 
0 

'<
 V

>
 

0 
Il

l 
.... 

en
 

:>
 

_,
 

o
-

m
 

0 
m

 -
-

·J
 

m
-

m
 

cn
-

tD
 

~
~
 

~
::

i 
n

m
 

ll
lU

 
n 

.....
 

0 
0 

~
-

.,
 

. 
Il

l 
m

 
11

1
-

. , 
I 

~
 

ct>
 

c
. 

-
., 

c
m

 
~
 

.....
 

-
<

 
:i

o
-

'<
 

: 
Im

 
_,

,, -
J 

_
,,, 

r 
3 

.....
 

u 
<

 
u

n
 

"" 
.....

 
D

I 
ct>

 
ct>

 
-

D
I
"
 c

; 
n 

11
1 

·
• 

r 
-

tf
l 

':
J 

)>
 

,..
,. 

I 
ct>

 D
I 

n 
....

. 
I/

I 
....

....
. 

n
o

 
Il

l 
" 

ro 
(/

I 
-<

 :
J 

ro 
z 

.... 
...

. 
.,

, 
:J

 ~
 

"" 
• 

"" 
'" 

, 
0 

~
 

.....
...

.. 
-<

 C
l 

,.. .
....

 -
< 

Il
l 

m
 

I;
 

z 
-

0 
0 

..
..

..
. 

<
J

o 

0 
• 

:J
 

m
 

-.
 m

 
)>

 

~r 
I;

 
-<

 
I;

:<
: 
.. 

::J
 '
"
 

e
n, 

'"
lf

1
>

0
 

....
. m

 
a 

0 
n 

0
0 

n 
.....

 
-..

o 
;!:

: 
-.

.
o 
~
 c

t> 
.. 

....
. 

)<
 

:J
 

. 
"' 

-.
 
:J

 
Il

l 
u 

w
 

.....
 

0 
~
 

n 
::J

 
0 

:<
: 

0 
L

' 
C

l 
Il

l 
n 

,.. 
0

0
 

I/
I 

.....
 

w
 

• 
-. 

, 
0 

C1
I 

m
 

c
n

u
 

c 
n 

C
J 

0 
:Y

 J
>

 
:J

 
....

. 
0 

0 
• 

a 
tf

l 
a 

'<
 

en
 

.....
 

...,
 0

 
0 

-.
 0

 
~
 

-
O

o
 

n 
::J

 
:Y

 
:J

 
c 

I/
I 

1n
 

-u
 

-
~
 

-·
 

m
 

r
l
 

t:
 
m

 
:Y

c
tl

ll
>

 
r 

, 
1\

1 
.....

 
Il

l 
n 

c 
· 

n
c
 

"::
J 

rn
 
J
,
 

D
I 

-,
 

.,, 
0 

<
 

...
+

 
Il

l 
0 

• 
0

3
 

0 
3 

1\
1 

m
 :

J 
...,

 V
I-

, 
0 

"' 
• 

~
 

f1
l 

0 
.... 

:J
 

.. 
~

::
i 

-:
:J

 
0 

.. 
. 

Il
l 

1\
1 

f1
l.

..,
 

0 
• 

ro
 

'<
 

m
 

~
 

C
l/

I 
c 

Il
l 

0 
-
m

 
0 

n
m

 I
ll
 

..., 
1\

1 
, 

z 
3 

3 
<

 
.....

 ..
., 

::J
 

,..
. 

:J
 0

 
I»

 

-
.....

 
c 

:J
O

 
:J

 
0 

111
 

:J
 

, 
ct>

 .
...

 m
co

 
-

Il
l 

3 
Il

l 
-

1
1

1
-

m
 ..

.. 
m

 
...,

 m
 
n

m
 

0 
,.. 

0 
1\

1 
Il

l 
:Y

 
(I

t 
, 

r
4

 
::>

 
~
 

II
) 

0 
:J

 
0 

:J
 

u 
ro

 
"' 

~
 

-
n

 
., 

_
,. 

_,
.. 

ct>
 

u 
r
l
 
<

 .
....

 
.....

 
D

I 
• 

D
I 

• 
U

1 
n 

0 
I 

:Y
 C

1I 
f1

l 
0 

:J
 

:J
 

....
. 

o 
:J

 
ct>

 
Il

l 
Il

l 
, 

,.. 
,. 

::J
 
a 

.....
 

11
1 

m
 

0 
~
 

Il
l 

f1
l 

.....
. 

n
n

n
n

n
n

 11
1

0
*

 1>
02

61
8 

l1 
l: 

1
9

8
2

0
1

2
4

 1
9

8
2

0
4

1
3

 
1

1
 ~
A
 

R
W

J U
SG

S 
ii

ii
ii

 ~ 
i 
is

 ia
aa

aa
aa

a i
aa

aa
 ia

ii
ii

ii
ii

 i 
i 

i 
i 

i 
i 

i 
i o

b
b

b
b

t 
1 

1 
ia

aa
aa

a l
aa

a a
aa

aa
aa

aa
aa

aa
aa

aa
aa

a b
b

b
t 

0
0

0
0

0
0

 0
0

0
1

 1
1

1
1

1
1

1
1

 1
2

2
2

 2
2

2
2

2
2

2
3

3
 3

3
3

3
3

3
3

3
 ~
4
4
4
4
4
 ~
4
 1

4
4

5
5

5
5

 5
5

5
 5
5
~
6
6
6
6
6
6
6
6
6
6
7
7
7
7
7
7
7
 7

7
7

8
 

1
2

3
4

5
6

 7
8

9
0

 1
2

3
4

5
6

7
8

 f.
J0

12
 3

4
5

6
7

8
9

0
1

 2
3

4
5

6
7

8
9

 0
1

2
3

4
5

 ~
7
 a

9
0

1
2

3
 4

5
6

 7
8

9
0

1
2

3
4

5
6

7
8

9
0

1
2

3
4

5
6

 7
8

9
0

 

R
e

s
u

rv
e

y
 

C
o

d
e

: 
E
n

te
r 

R
 
ff

 
rE

>
c;

u
rv

e
ye

d
 

o
v
e

r 
p

re
v
io

u
s
ly

 
e

s
ta

b
t 

ls
h

e
d

 
c
o

n
tr

o
l 

lo
o

p
; 

le
a

v
e 

b
la

n
k
 

o
th

e
rw

is
e

. 



µ 0 I µ <X
> 

•1
1

• 
S

ur
ve

 
T

it
le

 R
ec

or
d 

an
d 

•1
2

• 
•1

3
•

, 
•1

4
• 

S
u

rv
e 

T
it

le
 C

o
n

ti
n

u
at

io
n

 R
ec

or
ds

 
O

 t
to

n
a
l)

. 
se

 
he

 
•1

1
• 

re
co

rd
 
to

g
 v

e 
he

 
e 

o 
he

 s
u

rv
ey

 
o

r 
o 

ar
ea

 n
et

wo
rk

 o
r 

sn
ec

 
a 

n
ro

je
c
t 

o
f 

w
hi

ch
 

th
e 

su
rv

ey
 

ts
 a

 
p

a
rt

) 
an

d 
th

e 
•1

2
•.

 
•1

3
•,

 
•1

4
• 

re
co

rd
s 

fo
r 

co
n

tl
n

u
it

ll
on

 a
n

d
/o

r 
su

b
ti

tl
e
s,

 
tf

 
an

y
. 

0
0

0
0

0
0

 0
0

0
1

 1
1

1
1

1
1

1
1

1
2

2
2

2
2

2
2

2
2

2
3

3
3

3
3

3
3

3
3

3
4

4
4

4
4

4
4

4
4

4
5

5
5

5
5

5
5

5
5

5
6

6
6

6
6

6
6

6
6

6
7

7
7

7
7

7
7

7
7

7
8

 
1

2
3

4
5

6
 7

8
9

0
 1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
 

_ ...
. "' 

f 
"
'-

>
 

:>
n

•
i?

"
'C

T
O

 
O
O
C
/
I
.
.
+
~
 

..
 ~
 .
. 

n 
"' 

:J
 

:J
 ~
 

.. 
c 

:J
 C

7 
1

9
0

::
7

 
C

l9
0

 
>

O
..

+
 :

:7
 :

:7
 

_
,
.
 

)<
 

0 
c 

C/
I 

n 
.. 

.,
 .

. 
C7

 
n

o
,
.
.
,

.,
 .

. 
r
-
t»

R
IR

I 
..+

·
O

:J
.,

 
" 

.,
 c

 
"' 

<
 
..

 .
, 

ll
ll
ll
:J

l'
<

"
<

«
:J

 
r 

:J
 

.,
 

-
a

,
.
,
.
.
.
<

 
.,

 A
l 
..

 
Il

l 
.,

 "
 

C
/l

ll
tl

9
U

tl
ll
1

1
1

0
 

,., .
....

....
 , 

... 
Il

l
. 

11
1 

-
11

1 
..

 3
 

::J
 

n 
'<

 "
 

<
 

C
it 

<
 

'<
 
Il

l 
.
.
 

X
U

t
-
O

-
0 

:J
 k

 
-R

I 
n 

0 
C

it 
-

"
'
.
 1
11

~ 
:J

 
>

·:
:J

c
..

+
 

0 
.
.
 C

it 
c 

0 
:J

 .
.
 

0 
~
 ....

. 
.
,
:
:
7
.
,
0
~
 

n 
z 

'° 
.. 

-
...

.. 
::7

 
"
'
~
 

:J
 -

" 
-

-
'<

 .
. 

tD
-
r
+

-
-

R
I 

It>
 

.. ....
....

.. 
-

C
it 

z 
• 

..
. 
0

,
.
 

• 
:
J
g

.
,
 .
.
 :

:J
'<

 
.,

, 
_

,,
 D

I 
.. 

o
-
-

. 
o

c
 

. 
_ ...

. 
. _

_ .
,, -

r 
:J

 
...

. 0
 

::7
 .

. 
o

-
'<

 
3 

Il
l 

.. 
<

 C
it 

0 
" 

n 
~

1
1
1
0
0
 

...
. 

11
-n

:>
1

1
1

 
0 

• 
...

.. 
::J

 
"ci

o a
 
. " 

• 
::J

 
-

-:
:7

 
-

11
1 

... 
,.,

 -
a 

,_
tt

t
n

-
'<

Il
l 
_

.
,
 

-
-

1
1

1
::

0
1

 
0 

.,
 

w
 

ft
l

..+
' 

O
· 

0 
_

. 
• 

:J
 0

 
_,

., .
, .. 

• 
n 

..
+

O
 

., 
-

::J
 

• 
0 

~
a
 

IC
C

/I 
:J

 
.,

 n
 c

 
0 

. 
0 

-
.,

 
111

 n
> 

n 
..

. 
• 

.,
 

r·< 
ft

lO
O

O
U

t 
:J

 
.,

 :
:J 

....
..

. 
0 

-
a 

:J
 1

1 
.,

 
_ 

....
 ,
.
,

ft)
 

• 
Q

I(
)
 
.
.
 

.. 
3

:J
•
U

t 
IO

. 
<

 
Il

l 
0 

C/
I 

... 
. 

n 
~
c
i
!
~
~
~
 

.. 
O

f
..,

 -
• 

c 
b 

.. _
 

-
-
'<

 
:>

U
tt

lt
-

n 
• 

-
:J

 .
.
 

:J
U

tC
/I

,..
. 

•
O

 
-

o
· 

~
"
'
 

n 
.....

.. 
n 

11
1 

• 
-

· 
.,

 
n

"
' 

-
..

 0
 

• 
" 

"' 
• 

" 
0 

••
 

C'.U
. 

-
.,

 
.,

 I
ll
 •

 
C

it 
c 

g 
~"

' 
>

It
 :

J 
•
O

 
..

. 
-

:J
 

.. 
C

it 
C/

I 
., 

..
 z

 .
.. 

.....
. 

J>
 -

.. 
"' 
-

• 
-

<
 

Il
l 
-
c
 

o
z
n

::
o

w
;s

 
r
o

-
.....

 .,
 ...

 
<

 
,. 

C
it 

-
.,

 
rn

 •
 

A
l 

• 
n>

 
D>
J
-

U
t 

::J
 

,.
 w

 
,. 

'<
 

-
.,

 <
 

11
1 
>
<
~
n
 •

 
.,

 
J>

V
I 

::7
 

19
 C

it 
D

 
• 

01
11

 .
. 

0 
z 

C/
I 

0 
..

+
c
c
· 

., 
~
 

-
'<

 
C/

I 
>

1»
.,

 
•
n

 
-<

 .
. 

:J
c
 

I[
 
0 

-
.. 

-
.... 

-
:J

 0
 

..
. 

::7
 

:J
 0

 
-

Q
 

r
t
-
,
 

• 
n 

-
. 
--

lll
C

/1
0

1
1

>
 
,.

 .
. 

G
'l
u

c
n 

.., 
_,,

, -
0 

-
.... 
_ 

.... 
. ., 

J>
 

-
~
 

....
 a

 
.b

 
., 

.. 
--

.
.
.
.
 0

 
.. 

o 
a 

C7
 

-
• 

a 
.. -

..
.
..

 0
1

1
'0

 
<

.,
 

.. 
.....

.. -
V

I 
;;o

 

" 
0

1
1

1
-
,3

c
..

+
 

...
. 

0 
-

0 
VI

 
...

. I
I'

 
RI

 
0 

., 
,._

.,,
. 

>
 

3 
:J

 Q
 

-
c 

.. 
n 

:J
 -

..
 :

:J
 .

..
 <

 
.,

 
-0

1
1

1
 

-1
»

..
+

"
'1

 
0 

0 
:J

 
n 

::J
 .

..
 

111
 

~
:
:
J
 
-
V

I 
0

.
,
:
J
<

 
., 

... 
O

O
:J

tJ
'<

C
>

 
o

n>
 n

n
 

1[
19

11
11

11
 

.. 
a 

:J
 .

. 
c:

 
RI

 
C

 
., 

::
O

;J
C»

-.
 

,. 
'<

 
-

Cl
l 

..
 :

:7
 

:
J
O
C
l
l
:
J
~
O
 

<
 ..

....
....

 -
a 

:J
 .
.
 

-
.. 

r+
O

 n
» 

n 
-
c
 

rn
 

1
9

0
 

.. -
~
 

0 
• 

-,
cc

.n
,,

..
. 

....
 o

 
z 

• 
.. 

o
n

,.
-

I[
 

... 
'<

 :
:J 

C
 

-
V

I 
<

..
+

-
'<

'
9

-
'
r
l
 

... 
... 

.... 
~
 

~
-

.:
J 

<
 

C
/1

19
 

-
.... 

• 
-., 

.. 
0

1
»

 1
1

1
,.

 
Il

l 
,. 

0 
Cl

l '
<

 
_.

, 
. 

Il
l 

., 
0 

:J
 

0 
., 

::J
O

 
.... 

'<
 

nn
nn

nn
 •1

1
• 

R
EO

B
SE

R
V

A
TI

O
N

S 
O

F 
G

R
A

V
IT

Y
 

ST
A

TI
O

N
S 

FO
R 

EA
RT

H
Q

U
A

K
E 

ST
U

D
IE

S,
 

CA
 

nn
nn

nn
 *

12
* 

W
IS

TE
R

 
SO

U
TH

 
TO

 
C

O
LE

X
IC

O
, 

D
IX

IE
LA

N
D

 
EA

ST
 

V
IA

 
EL

 
CE

N
TR

O
 

TO
 

H
O

LT
V

IL
LE

 
i 

i 
i 

i 
i 

i s
i 
is

 a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
 

po
oo

oo
 00

0
1

 1
1

1
1

1
1

1
1

1
2

2
2

2
2

2
2

2
2

2
3

3
3

3
3

3
3

3
3

3
4

4
4

4
4

4
4

4
4

4
5

5
5

5
5

5
5

5
5

5
6

6
6

6
6

6
6

6
6

6
7

7
7

7
7

7
7

7
7

7
8

 
1

2
3

4
5

6
 17

89
0 

1
2

3
4

5
6

7
8

9
0

1
2

3
4

5
6

7
8

9
0

1
2

3
4

5
6

7
8

9
0

1
2

3
4

5
6

7
8

9
0

1
2

3
4

5
6

7
8

9
0

1
2

3
4

5
6

7
8

9
0

1
2

3
4

5
6

7
8

9
0

 



• µ C
>

 
I µ \.
0

 

• 
• 

•1
5

• 
~
q
~
~
n
t
 
R
~
c
o
r
d
 
(
O
p
t
l
o
n
~

_!.
.l
~
 

U
se

 
th

is
 

re
co

rd
 

fo
r 

i\
ny

 
co

m
m

en
ts

 
p

e
rt

in
e
n

t 
to

 t
h

e
 s

u
rv

ey
. 

If
 

th
e 

co
m

m
en

t(
s)

 
e

K
C

:f
'P

<
I 

·1
0

 
c
h

;i
rr

i
c

t
~
r
s

. 
u

se
 

i\
n

o
th

er
 

•1
5

• 
rP

.c
:o

ri
l 

ro
r 

co
n

t 
ln

ur
it

 i
o

n
. 

an
y 

nu
m

be
r 

o
r 

•1
5

• 
re

c
o

rd
s 

ts
 

al
lo

w
ed

. 
D

o 
n

o
t 

d
iv

id
e
 

wo
rd

s 
b<

'lw
e
e

n 
co

ns
ec

u
t 

Iv
e 

•1
5

• 
rf

'c
o

rd
s

. 

0
0

0
0

0
0

0
0

0
1

1
1

1
1

1
1

1
1

1
2

2
2

2
2

2
2

2
2

2
3

3
3

3
3

3
3

3
3

3
4

4
4

4
4

4
4

4
4

4
5

5
5

5
5

5
5

5
5

5
6

6
6

6
6

6
6

6
6

6
7

7
7

7
7

7
7

7
7

7
8

 
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

0
9

0
1

2
3

4
5

6
7

8
9

0
 

--
V

> 

Jo 
n 

:I
 
:I

 <
ti 

' 
D

I 
0 

"
'n

u
 

I~
~ 

3 
ro

 
...,

 c
 

3 
' 

ro
 m

 
m

 
..

. 
3 

:>
 

:J
 

-
ro

 n
 

I
Q

 
.. 

0 
:1

 <
ti 

a 
::J

 
..

. 
m

 
"' 

z 
0 

0 
r:

 
-3

 
'<

'. 
3 

3 
u 

ro
 

~
r
o
 

-'
 

0 
• 

... 
0 

::
ti 

::J
 

<t
i 

n 
,,. 

0 
c 

., 
n 

n 
n 

~
 

A
l 

C
it 

C
it - < ro
 ..., ro
 

n 0 ..., n "' .... 0 l\J
 
~
 

~
 

0 :I!
 ... 0 ..., 

n
n
n
n
n
n
~
l
5
*
L
E
V
E
L
S
 

O
B

SE
R

V
ED

 
O

V
ER

 
T

H
IS

 
SU

RV
EY

 
ii

ii
ii

si
is

a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
 

0
0

0
0

0
0

0
0

0
1

1
1

1
1

1
1

1
1

1
2

2
2

2
2

2
2

2
2

2
3

3
3

3
3

3
3

3
3

3
4

4
4

4
4

4
4

4
4

4
5

5
5

5
5

5
5

5
5

5
6

6
6

6
6

6
6

6
6

6
7

7
7

7
7

7
7

7
7

7
8

 
1
2
3
4
5
6
~
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
 



.....
. 

C
>

 
I ~
 

C
>

 

•2
0

• 
In

st
ru

m
en

t 
ln

ro
rm

at
to

n
 R

ec
or

d
. 

S
ub

m
tt

 
th

is
 

re
co

rd
 f

o
r 

ev
er

y
 

In
st

ru
m

en
t 

(I
d

e
n

ti
fi

e
d

 b
y 

th
e
 

re
sp

ec
t 

Iv
e 
~
u
r
v
~
Ll

.9
1,

1.
!I

Lm
en

t 
CQ
:!
~
 

an
d 

J.
.n
s
t
r
u
~

!:
!l

_S
_P

.r
t
a
l
 

N
um

be
r)

. 

0
0

0
0

0
0

 0
0

0
1

 1
1

1
 1

1
1

1
1

1
2

2
2

2
 2

2
2

2
2

2
3

 3
3

3
3

3
3

3
3

3
4

4
 4

4
4

4
4

4
4

4
5

5
5

5
 5

5
5

5
5

5
6

6
6

6
6

6
6

6
6

6
7

7
7

7
 

1
2

3
4

5
6

 7
8

9
0

 1
2

3
 k

\5
6

7
8

9
0

1
2

3
 4

5
6

7
8

9
0

 1
2

3
4

5
6

7
8

9
0

1
 2

3
4

5
6

7
8

9
0

1
2

3
 ~
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
 

.....
 

....
....

 V1
 

J~ 
z 

:::J
 

!I
: 

~
 

..
+

Q
 .

..
..

..
 

~ 
:::J

 
:::J

 
Il

l 
(.

) 
Il

l 
"' 

0 
..

. 
:J

 0
 

11
1 
n

o
 

V
1

 
... 

:::
J 

a 
::7

 I
ll

 
-.

 
Il

l 
-.

 
c 

-. 
c 

m
 

._
,I

ll
 

-.
 I

D
 
Il

l 
V

I 
c 

lf:
r 

.....
 

-
0

-
. 

-.
 .

. 
...

. 
3 

:::J
 

c 
~ 

0
1

1
1

1
1

1
 

o
~
 

Il
l 

ID
 I

D
 

-
m

n
 

0 
-. 

-. 
n 

I 
I 

0 
n 

· 
11

11
11

 
0 

:::J
 

Il
l 

a 
<

 
:::J

 
a
n

 ... 
3

3
 
... 

::
7 

0 
:::J

 
l[

 
:::J

 
..

. 
Il

l 
~
 

.... 
ll

lO
C

 
111

 m
 

f\
I 

ID
 I

ll
 n

 
::7

 
Il

l 
z 

:::J
 

:J
 

Il
l 

, 
.... 
.. ...

. 
, 

:J
n 

-
.... 

· 
a 

c 
Il

l 
V

1
 

...
. 

Il
l 

11
11

11
 k

 
.,

 .
..

.
.
 I

ll 
n 

'<
 

3 
... 

~
 

Il
l 

Ill
, 

, 
, 

0 
n1

11
 

...
. "

' 
::7

 
0 

, 
, 

Il
l 

..
. 

-.
 

<
 

~
1
1
1
 

c 
c 

.... 
I 

Il
l 

1
1

1
0

 
0 

o
-.

 
3 

.... 
Il

l 
I 

, 
... 

, 
l[

 
Il

l 
lo

 
-

Il
l 

Il
l 

::7
11

1 
:::J

 
0 

:::J
 

3 
)
(
 

Il
l 

-
m

 -
.,...

. 
Il

l 
:::J

 
... 

Il
l 

z 
Il

l 
)
(
 

,. 
.... 

, 
c 

3 
"' 

' --
' -

, 
0 

I/
I 

.... 
.. 

3 
u 

3 
c
n

3 
, 

c 
:::J

 
0 

0 
Il

l 
-

:J
 I

ll
 

n 
.... 

n 
Il

l 
Il

l 
11

1-
"' 

::7
 

n 
0 

0 
, 

Il
l 

Il
l 

Il
l 

, 
-

Il
l 

Il
l 

, 
a 

.. 
Il

l 
0 

Il
l 

...
. 

Il
l 

Il
l 

3 
m

 
I 

.. 
>

-. 
n 

111
 

Il
l 

"' 
z 

... .
.. 

... 
.... 

... 
I 

Il
l 

Z
ll
ll
ll
ll
l 

::7
 

<
 

.... 
-

rn
o

·o
u 

Il
l 

Il
l 

0 
Il

l 
0 

>
<

O
 

:::J
 

Il
l 

::7
 

., 
"' .

... 
n 

, 
Il

l 
Il

l 
n

m
o

::
:J

 
c 

Il
l 

;o
 

:::J
 

<
O

 
Il

l 
n 

Il
l 

.,.. 
c 

11
-
,

,,. 
... 

0 
n 

z 
~ 

0 
Q

I 
Il

l 
z 

0 
, 

0 
z 

, 
..

. 
<

 
z 

a 
a 

., 
'" 

, 
Il

l 
...

. "
' 

'<
 

Il
l 

a 
><

 
.... 

Il
l 

C
l 
"
' 

><
 

~
 

n 
)C

 
.. 

0 
... 

-n
 

. 
11

1 
:::J

 
~

-
n
 

.....
 

0 
-

3 
Q

I 
0

. 
lJ

 
3 

::J
 

.... 
Il

l 
Il

l 
-

m
 ·

 
11

1 
:J

 
.... 

Il
l 

:::
J 

11
1 

-
... 

.,.
_ 

... 
0 

I 
c 

....
 Il

l 
.... 

l[
 

.....
 

0 
0 

., 
:::J

 
c 

, 
Il

l 
.....

 
Il

l 
... 

0 
.... 

, 
, 

.... 
c 

.... 
3 

.... 
m

 
Il

l 
:::J

 
C

l 
... 

hn
nn

nn
 •

2
0

• 0
14

 t;
l3

0
 

~
A
 C

O
ST

E 
~
-
M
E
T
E
R
 

D
M

A
 

.
. 

i 
i 

i 
i 

i 
i s

 i 
i5

 i 
i 

i i
aa

aa
aa

aa
aa

 b
b

b
b

b
b

t i
aa

aa
aa

aa
aa

a i
aa

aa
aa

aa
aa

aa
 0
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
 

0
0

0
0

0
0

 0
0

0
1

 1
1

1
 1

1
1

1
1

1
2

2
2

2
 2

2
2

2
2

2
3

 3
3

3
3

3
3

3
3

3
4

4
 ~
4
4
4
4
4
4
4
5
5
5
5
 5

5
5

5
5

5
6

6
6

6
6

6
6

6
6

6
7

7
7

7
 

1
2

3
4

5
6

 7
8

9
0

 1
2

3
 ~
5
6
7
8
9
0
1
2
3
 4

5
6

7
8

9
0

 1
2

3
4

5
6

7
8

9
0

1
 2

3
4

5
6

7
8

9
0

1
2

3
 '
1
5
6
7
8
9
~
1
2
3
4
5
6
7
8
9
0
1
2
3
 7

7
7

7
7

7
8

 
'1

5
6

7
8

9
0

 

b
b

b
b

b
b

t 

~
7
7
7
7
7
8
 

'1
5

6
7

8
9

0
 



• I-
' 

0 I "' I-' 

• 
• 

•
2

1
• 

In
s
tr

u
m

e
n

t 
C

a
li

b
ra

t
io

n 
H

e
a

d
e

r 
R

e
c
o

rr
1

. 
Th

is
 

rt
>

co
rd

 
m

u
s

t 
b

e
 

s
uh

m
tt

te
d

 
fo

r 
e

v
e

ry
 

In
s

tr
u

m
e

n
t 

d
u

rt
n

g
 a

 
s
u
rv

e
y
 

H
, 

a
s 

d
e

te
rm

in
e

il
h

y
. 

th
t> 

ln
s
tr

u
m
f'

n
t 

ty
p

E
i-

ii
s

-w
P.

1
1 

a
s
 

In
te

n
d

e
d

 
s
u

r
v

P
.y

 
a
c
c
u

ra
c

y
, 

It
 

ls
 

a
n
p

ro
n

r
la

te
. 

T
h

is
 

re
r:

o
rd

 
m

u
s

t 
l m

m
P.

r1
ia

te
ly

 
n

rf
'c

f'
d

e 
th

P
 

•2
:i

• 
rt

>
co

r
d

(s
) 

w
h

ic
:h

 
It

 
ld

l"
!n

t
lf

le
s

. 
S

ri
e

c
lf

l
c:
a

l
ly

. 
th

is
 

a
p

n
ll
e

s 
to

 
L

a
 

C
o

s
te

 
a

n
d 

R
om

be
r

g 
G

-M
e

te
rs

. 

0
0

0
0

0
0 0

0
0

1
 1

1
1

1
1

1
1

1
1

2 
2

2
2

2
2

2
 2

2
2

3
3

3
3

3
3

3
3

3
3

4
4

4
4

4
4

4
 4

4
4

5
5

5
5

5
5

5
5

5
5

6
6

6
6

6
6

6 
'6

6
6

7
7

7
7

7
7

7
 7

7
7

8
 

1
2

3
4

5
6

 7
8

9
0

 1
2

3
4

5
6

7
8

9
0

 1
2

3
4

5
6

 ~
0
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
 7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
34

5
6 
~
8
9
0
1
2
3
4
5
6
 7

8
9

0
 

~
 

_.
..,

 V
> 

r 
::>

 
~
~
 
0 

11
1 

m
,

.,,
 

ra 
r 

.... 
n 

:::>
 

:::>
 m

 
11

' 
.... 
-· IU

 
n 

.:
i 

m
o 

0 
0 

D
J 

11
' 
n

o
 

.. 
.. 

...
. 

, .
. 

tl'
I 

, 
n 

, 
-

m
 ,

 
c. 

IU
 

' 
3

o
m

 
m

m
o 

IU
 

-
-, 

m
m

 
' 

c 
0 

IU
 

, 
-,

 m
 11

1 
r•

 
n 

a 
..

. 
3 

.:J
 

n 
3 

:1
 ~
 

0 
,,. 

n
1

0
 

-
0

,
 

-
m

n 
0 

m
 

... 
rn

 
.._

,....
 ..

.. 
m

 
0 

, 
D

J 
o 

_, 
m

 
n 

J 
::

J 
J

o 
... 

::
1

-:
::

>
 

t:
 

:1
 

, 
... 

J 
••

 
m

 
... 

II
' 

m
 

1 
m

 <
 n

 
:J

 
m

 -
11

' 
z 

:::>
 

-
., 

m
 

-
-

I
[
 

11
' 

0 
o

c
 

'" 
V

>
 

11
' 
c 

;1
 

11
' 

..
..

 
m

 
n 

::1
 

u 
J 

'<
 

;1
 

.. 
m

 
::>

 
-

m
 c

tn
 1

1'
 

:::>
 

f1
) 

0 
u 

l 
, 

c 
}<

 
:::>

 
m

 -
-

, 
:::>

 V
> 

~
m
 

c 
-

::>
 

::>
 m

 
~
 

)<
 

0 
Q

 
f1

) 
u 

111
 

0
, 

3 
IU

 
7

'"
0

 (
l 

)>
 

f 
-,

 
m

 
J

• 
, 

m
 

~
 

::>
 

J:
 

z
o

n
 

.. 
n 

::>
 

-
0 

J 
0

..
.,

 
f 

z
-,

 '
:1

 
....

... 
111

 
IU

 
co

 N
 

J 
... 

z 
t:

 
-

fl
l 

IU
 

-
., 

-
-

c 
;1

 
'<

 
)
(

[U
1

1
 

::
i 

-
0 

(I
I 

n 
:1

 
~
m
 

U
N

 
3 

-
0 

l'7
 
z 

c 
N

 
!J

 
m

 D
I 

n
o

n
V

>
 

:::>
 

, 
ll>

C
 

n 
~
 

m
 

~
 
IU

 
..

, 
, 

...
 

m
 

N
 

m
 3

 
n 

-
, 

m
 <

 -
-1

1
1

 m
 ~
 

Q
 

... 
,
u

 
111

 
0 

IU
 
m

 
0 

<
 

' -
-

<
 1

11
 

,,. 
., 

I 
<

 
3 

., 
-

'" 
0 

0 
IU

 
, 

11
' 

IU
 

m
 
-·

 o
 

l\J
 

IU
 
r
t
 

' 
:::>

 
.. 

-
... 

"' 
N

 
:::>

 
m

 ·
•
u

m
 

J
·

' 

<
 

~
 

~
"'

 
... 

)<
 

f1
) 

u 
u 

0 
I
[
 

0 
f1

) 
0 

0 
D

I 
.-

. 
::1

 
"
' 

(J
 

, 
m

 
N

 
:::>

 
L 

::>
 

::1
 

"' 
-

3 
f1

) 
-

, 
"' 

"
' 

0 
, 

::>
 

... .
.. 

u 
::>

 
<

 :
:> 

.... 
u 

m
 

:x:
 

c 
t:

 
0 

-
ru

 
-

0 
0 

n 
m

 
3 

..
.,

0
 N

 
fl>

:J
N

J
>

 
., 

m
 

(I
I 

0 
IU

 
111

 
0 

'<
 

11
1 

m
 .

.. 
z 

3 
-, 

0 
, 

a 
., 

e
n 

-
z
 

m
 

.....
 

m
 

a 
m

 
-

, 
0 
~
 

~
o
m
 

n 
0 

n 
"' 

, 
n 

-
<

 
::>

 
><

 
, 

-
-

n
c
<

 
C

· 
... 

3 
.... 

... 
» 

0 
3 

3
: 

0 
n 

::1
 

m
 

-
0 

m
 

-
-:

:>
;;:

: 
-

m
 

a 
n 

n 
m

 
c 

(I
I 

0 
.... 

.,, 
Il

l 
0 

.....
 

3 
0 

o
o

m
 

n 
_,

. 
~
 

., 
... 

::>
 c

r
~
 

, 
::>

 
N

 
a 

~
 

a 
I 

11
' 
~
-

..., 
... 

-
m

 
0 

~
 

._,
_ 

l\J
 

o
o

m
 

_,
. 

:>
 

t:
 

c 
0 

:J
 

... 
, 

u 
... 

(I
I 

-7
'"

 
n 

:::>
 

.., 
-

.... 
.... 

D
I 

• 
:J

fl
) 

..
..

 
D

I 
.... 

0 
-

::>
 

D
I 

, 
::1

 
.... 

-
, 

.....
 

7'
" 

, 
11

1 
m

 
-

m
 

-
I 

• 
0 

, 
m

 
::>

 
Q

 

hn
nn

nn
 -2

1
• t

a
 Jo

 
66

10
18

 t.
A

C
O

S
T

E
 

..
 

~
U
S
T
I
N
 

TE
X

A
S 

8
0

 
i 

i 
i 

i 
i 

i I
S 
ii
 s 

la
aa

aa
aa

a
aa

 i 
i 

i 
i 

i 
i 6

a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
 6

a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
 b

b
b

b
b

b
b

b
b

t 
i 

i 
i 

i 

0
0

0
0

0
0

 0
0

0
1

 1
1

1
1

1
1

1
1

1
2

 2
2

2
2

2
2

 2
2

2
3

3
3

3
3

3
3

3
3

3
4

4
4

4
4

4
4

 ~
4
4
5
5
5
5
5
5
5
5
5
5
6
6
6
6
6
6
6
 6

6
6

7
7

7
7

7
7

7
 ~
T
7
8
 

1
2

3
4

5
6

 7
8

9
0

 1
2

3
4

5
6

7
8

9
0

 1
2

3
4

5
6 
~
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
 ~
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
 7

8
9

0
1

2
3

4
5

6
 ~
8
9
0
 



•2
2

• 
In

s
tr

um
en

t 
C

a
li

b
ra

ti
o

n
 

In
fo

rm
at

io
n

 R
ec

o
rd

. 
Su

bm
it

 
as

 m
an

y 
o

f 
th

e
se

 r
e
c
o

rd
s

, 
In

 p
ro

p
er

 o
rd

e
r 

(s
e
e
 t

eK
t)

, 
fo

r 
ea

ch
 

In
st

ru
m

en
t 

w
he

n 
re

q
u

ir
e
d

. 
Fo

r 
L<

t 
Co

s
te

 a
nd

 R
om

be
rg

 G
-M

et
er

s 
th

is
 

In
fo

rm
at

io
n

 w
tl

l 
n

o
rm

al
ly

 b
e 

el
{

tr
ac

te
d

 
fr

om
 

th
e 

T
ab

le
 

I 
p

ro
v

id
ed

 b
y 

th
e
 m

an
u

fa
ct

u
re

r
. 

Fo
r 

o
th

e
rs

 m
et

er
s 

o
r 

fo
r 

a1
te

rn
;1

te
 c

a
l 

tb
ra

t 
to

n
 p

ro
ce

d
u

re
s,

 
th

is
 

In
fo

rm
at

io
n

 r
e
p

re
se

n
ts

 
th

e 
co

n
v

er
si

o
n

 
fr

om
 s

om
e 

o
b

se
rv

a
b

le
 

(D
ia

l 
U

n
it

s
, 

V
o

lt
s

, 
e
tc

.
) 

to
 M

lc
ro

g
al

s
. 

PO
O

O
O

O
 P

O
O

l 1
1

1
1

1
1

1
 1

1
2

2
2

2
2

 12
22

22
33

 3
3

3
3

3
3

3
 3

4
4

4
4

4
4

 14
44

45
55

 5
5

5
5

5
5

5
 '6

66
66

66
 6

6
6

7
7

7
7

 17
77

77
78

 
12

34
5E

 1
78

90
 1

2
3

4
5

6
7

 ~
9
0
1
2
3
4
 1

56
78

90
1 

2
3

4
5

6
7

8
 19

01
23

4
5 '

67
89

01
2 

3
4

5
6

7
8

9
 0

1
2

3
4

5
6

 17
89

01
23

 14
56

78
90

 

....
.... 

V
t 

]! 0
0

0
"
1

 n
 

-o
~ 

c: 
n 

~ 
0 

n 

m
 0 

n 

~ 
0 

n 

~i 
:I

 
:I

 ~
 

:7
 -

:I
, 

0 
3 

, 
Il

l 
0 

Il
l 

0 
,,

, 
0 

Il
l 

0 
Ci

t 
n 

N
 
..

 
Il

l 
c 

u 
Il

l 
Il

l 
n

c 
n

c 
n

c 
n

c
 

Il
l 

, 
c 

ro
 _

 ..
. 

<
 :

I 
-

n 
-

-
:J

 
-

::J
 

-
:J

 
J

• 
:I

 
, 

Il
l 

Il
l 

....
 

::r
-

.... 
-

11
1 

3 
••

 
" 

~;
;;

 
3 

...
. 

i! 
<

 
~
 ;;

 
...

. 
3 

:J
 

Il
l 

c 
Il

l 
..

. 
Il

l 
Il

l 
a 

<
 

f.
11

11
 

ii.
I

<
 

N
<

 
11

11
11

 
I
ll
<

 
-

11
1 

n 
0 

• 
:::J

 
'<

 
, 

a 
-

11
1 

-
, 

N
 

-
. 

Il
l 

-
, 

Il
l 

-
, 

Il
l 

0 
:I

 I
ll
 

a 
_

..., 
:::

J
-

::J
 .

..
 

,,, 
~
 r

+
 

-
3 

0 
.
.
 I
(
)
 
c 

u
o

 
U

C
 

u
o 

U
C

 
u

o
 

U
C

 
0

0
 

O
c
 

C
it 

z 
:I

 
0 

-,
 R

I 
-

...
. 

Il
l 

o
-

0 
R

I 
o

-
0 

" 
o

-
0 

Il
l 

o
-

0 
Il

l 
. 

0 
c 

(/
I 

_
,
.
 t

ft
.-

t
f\I

 
..

+
(
'l

 
....

... 
-

-1
11

 
-

-
N

 
-

-
N

 
.... 

'<
 

3 
... 

::J
 .

..
. 

Il
l 
-

R
I 

0 
I 

:::
J 

-
:I

 
::J

 
-

:::J
 

:::
J 

-
:::

J 
:::

J 
-

:::
J 

0 
, 

n 
, 

,
c
 

.... 
.... 

... 
.... 

... 
.... 

.... 
... 

_.,
,, 

c 
o

o
 •

 
c 

:i
n 

c 
c 

c 
c 

c 
1 

3 
R

I
C

"
1

0
 :

:J
 

n 
...

 o
 

-
::J

 
.... 

-
::J

 
.... 

-:I 
.... 

-
::J

 
.... 

Il
l 

n 
:::J

 
o..

>
C

 
-

0 
II>

, 
3 

-
3 

3
-

3 
3

-
3 

3
-

3 
0 

:::J
 

_ ...
....

 
' ,

 ...
 

_
,,

 
n 

..
. 

u 
0 

..
. 

u 
0 

..
. 

u 
u 

...
 

u 
::J

 
.... 

:J
 I

I>
 

-
C

it 
c 

Il
l 

-
C

it 
-

-
C

it 
-

C
it 

-
-

C
it 

-
N

 
, 

, 
::>

 
3 

04
11

 
-

-
.... 

-
-

-
-

.... 
(/

I 
n 

-
11

> 
11

14
0 

I 
:::J

 
-

u 
II>

 
R

I 
R

I 
R

I 
Il

l 
II>

 
Il

l 
Il

l 
c 

Il
l 

a
n

 
I»

 0
 

a 
a 

a 
a 

u 
a 

a 
a 

n 
-

0 
O

..
+

-
f
 

"
' 

-
:::J

 
n 

.... 
o

a
-,

::
r:

:r
 

_
. 

a 
.. 

Il
l 

I»
 

I»
 

Il
l 

N
 

I»
 

.. 
Il

l 
a 

-
c 

0
1

1
1

1
1

1
 

c
-

.... 
... 

.... 
.... 

.... 
.... 

.... 
.... 

C
it 

.., 
:J

 
, 

:::
J 

:I
 

.... 
.... 

... 
... 

... 
.... 

.... 
... 

C
it 

... 
·

• 
-

3 
n

o 
-

ID
 

R
I 

R
I 

"' 
Il

l 
ti

) 
Il

l 
Il

l 
Il

l 
-

.... 
:I

 c
 

D
I 

II
 

... 
, 

., 
, 

, 
• 

, 
, 

, 
<

 
.... 

-t
a"

'-
"' 

~
 

Il
l 

0 
3 

..._
,. 

40
 

n 
n 

n 
n 

n 
n 

n 
n 

:::J
 

u 
n 

o 
., 

0
1

»
 

0 
0 

0 
0 

0 
0 

0 
0 

, 
-

II>
 
0

, 
<

 
II>

 
-

-
-

-
-

-
Il

l 
.....

 
-

-
tO

IY
ft

t 
n 

c 
c 

c 
c 

c 
c 

c 
c 

n 
:J

 
Il

l 
-

..+
Q

 
-

<
 

3 
3 

3 
3 

;'
t 

3 
3 

3 
0 

.... 
n

u
 ...

. -
31

11
 

:::
J 

.:>
 

:J
 

:::J
 

:I
 

:::J
 

:::
J 

:::J
 

, 
0 

, 
:J

O
<

 
.. -

a 
, 

N
 

N
 

ft
l 

:I
N

 
-

c 
"' 

Co
.I 

b 
b 

11
1 

O
I 

.....
, 

.....
, 

C
it 

3 
....

 
-

C1
I 

m
 

11
1 

"' 
ID

 
O

I 
w

 
0 

.....
, 

... 
.... 
--

c 
u 

.... 
.... 

1
1

1
0

0
-4

1
1

1
 

0 
...

. 
0 

-
, 

:::
J 

l[
 

:7
 C

it 
-
o

 
0 

Il
l 

,,
, 

::
:J

, 
.. 

::J
 

n
~

t1
0 

.... 
... 

-
0 

(I
t 

..
..

..
..

 ,
 

.... 
-

:u
 

-
m

 
-

o 
:J

 
0 

Il
l 

c 
11

1 
n

.,
"' 

Il
l 

.. 
n 

3 
0 

C
it 

0 
J 

..
..

 c
 

...
...

.. 
.... 

-,
 

Il
l 

:::J
 

:7
 

0 
a 

_
.)

C
..+

11
)1

11
 

-,
 

~
 

,.
 ..

.. 
Il

l 
:I

 
, 

... -,
 

'<
 

n
n

n
n

n
fi

 •
2

2
• 0

00
00

00
 0

00
00

00
 0

10
00

00
 0

10
99

80
 0

20
00

00
 0

20
99

50
 pJ

oo
oo

o 0
3

1
4

3
1

0
 kJ

40
00

00
 0

41
98

60
 

i 
i 

i 
i 

i 
i s

i
h

 f
f 

ff
d

d
d

 f
ff

 fd
dd

 f
f 

f f
d

d
d 

f f
ff

d
d

c
 f

f 
ff

d
d

d 
{

ff
 fd

dd
 f

f 
f 

fd
dd

 (
ff

fd
d

d
 f

f 
f 

fd
d

c 
f f

f 
fd

dd
 

0
0

0
0

0
0

 0
0

0
1

 1
1

1
1

1
1

1
 1

1
2

2
2

2
2

 2
2

2
2

2
3

3
 3

3
3

3
3

3
3

 3
4

4
4

4
4

4
 14

44
45

5
5 

5
5

5
5

5
5

5 6
6

6
6

6
6

6 
'6

66
77

77
 7

7
7

7
7

7
8

 
1

2
3

4
5

6
 rl

89
0 

1
2

3
4

5
6

7
 ~
9
0
1
2
3
4
 5

6
7

8
9

0
1

 2
3

4
5

6
7

8
 9

0
1

2
3

4
5

 ~
7
8
9
0
1
2
 3

4
5

6
7

8
9 

0
1

2
3

4
5

6
 17

89
01

2
3 

4
5

67
8

9
0 



I-
' 

C
>

 
I "' w 

•2
3

• 
In

s
tr

um
en

t 
S

ea
te

 
F

ac
to

r 
H

ea
d
e
r 
R
~
~
o
r
d__

_,_
 

-
S

ub
m

tt
 

th
is

 r
e

co
rd

 
fo

r 
ev

e
ry

 
tn

s
tr

um
en

t 
u

se
d

 d
u

r
tn

g 
th

e
 

su
rv

ey
. 

IF
 

lh
P. 

o
b

se
rv

a
t

io
n

s 
d

o
 n

o
t 

rP
.~
ui
r~
 

sc
a
t 

In
g,

 
th

en
 

a 
sc

a
le

 
fa

c
to

r 
o

f 
1.

0
0

0
 s

h
o

u
ld

 b
e 

su
bm

it
te

d
. 

0
0

0
0

0
0

 0
0

0
1

 1
1

1
1

1
1

1
1

1
2 

2
2

2
2

2
2

 2
2

2
3

3
3

3
3

3
3

3
3

3
4

4
4

4
4

4
4

 14
44

5
5

5
5 

5
5 

5
5

5
5

6
6

6
 ~
6
6
6
6
6
6
7
7
7
7
7
7
7
7
7
7
8
 

1
2

3
4

5
6

 17
89

0 
1

2
3

4
5

6
78

9
0

 1
2

3
4

5
6

 ~
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
 17

8
9

0
1

2
3

 ~
5 

6
7

8
9

0
1

2 
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
 

.....
 

....
.... 

II
>

 

~~ 
::>

 
.....

.... 
0 

N
 

11
>

-,
 

'1
1 

T
 

C
/l

r
 

C/
I 

r 
::>

 
::>

 
ro

 
V

I 
.... 

.. N 
n 

::>
 r

o 
o 

ro
o

 
n

o
 

n 
...

. 
C11

 n
o

 
... 

.. 
r+

 
...

.. 
(I

t 
, 

...
 1

1>
 

DI
 

:II.
 

D
I 

tD
 

ro
..

, 
c 

, 
3

0
 m

 
ro

11
>

u 
ro

 
::>

 
-1

1
>

 
-

::1
 

.,1
1>

 
ro

 
c 

O
N

 
, 

..,
 

ro
 D

I 
.,

n 
11>

 C
/I 

m
m

 
..

. 
3 

:J
 

3 
:J

 '
<

 
0 

C/
I 

O
IO

 
3 

<
 

.... 
C/

I 
..

..
 f

l)
 
n 

0 
fl

) 
... 

fl
) 

_ 
....

..
..... 

co
 

.... 
.... 

.....
... 

0 
:1

 f
l)

 
0 

:J
 

::>
 .

...
 ~

· 
::1

 
...

. 
::>

 
::>

:II
. 

D
I

<
 

D
I 

:J
 .

..
 

11
) 

.... 
C/

I 
fl

) 
I 

Il
l<

 0
 

N
 

::1
 

n 
D

I 
n

<
 

C/
I 

z 
::>

 
.... 

l 
11

) 
..

..
 

... 
~

-
....

_ 
..+

 l
lJ

 
. 

0 
c 

C/
I 

"' 
C/

I
C

 
=t

 
C/

I 
...

. 
11>

 
-
n

 
o

c
 

o
-

'<
 

3 
... 

fl
) 

::>
 

...
. 

fl
) 

C
 

C/
I 

VI
 

0 
::>

 
l 

11
) 

..,
c 

I.
] 

.., 
, 

c
"
' 

::>
 

fl
)

-
..

..
 

:J
 

11>
 

~
r
o
 

c 
.... 

::>
 :

J
 f

l)
 

-
)<

 
0 

·
O

. 
....

.... 
.... 

O
•
 

3 
D

I 
"
'0

 l
l 

)>
 

I 
, 

11>
 

C/
I 

::>
 

C/
I 

...
. 

11
) 

-
:J

 
:II.

 
z

o
n

 
... 

::J
 

0 
:J

 
0 

:J
 

I 
z
.,

 :7
 

....
.. 

Cl
> 

111
 n

 
D

I 
:J

 
.... 

z 
:II.

 •
 

"' 
N

 
_.

. 
.., 

u
o 

u
o

 
c 

::>
 

'<
 

)<
D

I 
..,

 
..,

 
;I

 
U

C
 

u
o

 
C/

I 

"' 
3 

• 
~
m
 

tT
N

 
3 

.... 
..,

 
::>

 
..

,c
 

c 
n 

CT
 

fl
) 

D
I 

n
o

n 
VI

 
::J

 
0 

...
. 

0 
::>

 
n 

N
 

fl
) 

~
1
1
1

.
,
 

., 
... 

11
> 

u
m

 
U

..+
 

n 
~
 

., 
11

> 
<

. 
...

. 1
1>

11
> 
~
 

n 
., 

.., 
..

, 
fl

) 
m

 
11

> 
11

11
1>

 
O

<
..

, 
...

. 
-

.... 
.., 

C/
I 

I 
~ 
~
8
 

.., 
.... 

C/
I 

0 
n

i
n 

Il
l 

C/
I 

.,, 
IU

 
CV

 
...-

• 
.., 

....
... 

..
+

Q
 

-
D

I 
D

I 
Il

l 
:J

 
R

l
..

,O
fl

l 
fl

) 
O

I 
.,, 

.... 
<

 
n 

~
 

~
CJ
> 

..
. 

><
 1

1>
 u

 
n 

u 
. 
~
 

• 
O

I 
11

> 
.... 

" 
D

I 
...

, 
::1

 
O

I 
U

..
, 

m
 

~
 

0 
::1

 
C/

I 
. 

3 
11

> 
...

. 
., 

c 
., 

.., 
DI

 
....

.... 
u 

::>
 

<
 

::J
 

.....
 

::>
 

c 

" 
::J

 
:II

. 
a 

-
O

I 
..

..
 

0 
.... 

::J
 

n 
r 

c 
...

. 0
 

D
I 

11>
3

1
U

J>
 

., 
... 

.... 
0 

11
> 

ffi 
0 

'<
 

C/
I 

fl
) 

..
..

 
z 

3 
C/

I 
... 

.., 
Q

I 
c

o 
...

. 
z 

11
> 

Il
l 

a 
0

. 
.., 

-
.
o
~
 

~
o
m
 

0 
.....

 
Il

l 
Cl

> 
.... 

~
<
 

c 
::J

 
><

 
0 

.... 
.., 

n 
n

c
<

 
U

· 
.... 

., 
0 

.... 
. 

0 
3 

!C
 

n 
::1

 
.., 

0 
;o

 
~
 ::

> 
3

: 
.... 

.,, 
. 

11
> 

:II
. 

11>
 

~
 

c 
C/

I 
0 

0
0

 
::1

 
:II

. 
O

I 
n 

" 
3 

0 
.., 
" 

C/
I 

.... 
::1

 
~
 

0 
.... 

::
>
u
~
 

"1
 

::J
 

n 
n 

.... 
~
 

.., 
.... 

Il
l

-
· 

0
0 

..
. 

D
I 

::1
 

n 
0 

a 
I 

O
I 

.... 
,,, 

~
 

::>
 

:II
. 

~
 

.....
. 

CT
::>

 
0 

::1
 

""
l 

.,, 
.... 

c 
~
-
,
,
:
-

::1
" 

::1
 

.... 
.... 

Il
l 

O
I 

• 
IU

 
-,

 r
+

 
.... 

.... 
::1

 
0 

.... 
::J

 
..

, 
Il

l 
::1

 
Il

l 
Il

l 
.... 

.., 
.... 

-,,:
-

I 
• 

111
 

n 
C/

I 
.... 

... 
.... 

0 

"' 
.., 

a.
 

h
n

n
n

n
n

 •2
3

*
 ~
1
3
0
 

66
10

18
 !L

A
C

O
S

T
E

 
PO

OO
OO

O 
17

00
00

00
 

.. 

i 
i 

i 
i 

i 
i s

 i 
is

 ia
aa

aa
aa

aa
a 

i 
i 

i 
i 

i 
i a

aa
aa

aa
aa

aa
aa

aa
aa

aa
a 

i i
 i

 i
 i

 i 
i b

t 
i 

i 
i 

i 
i 

i 
i b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

t 
0

0
0

0
0

0
 0

0
0

1
 1

1
1

1
1

1
1

1
1

2
 2

2
2

2
2

2
 2

2
2

3
3

3
3

3
3

3
3

3
3

4
4

4
4

4
4

4
 4

4
4

5
5

5
5

 5
5

 5
5

5
5

6
6

6
 5

6
6

6
6

6
6

7
7

7
7

7
7

7
7

7
7

8
 

1
2

3
4

5
6

 7
8

9
0

 1
2

3
4

5
6

7
8

9
0

 1
2

3
4

5
6 

17
89

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6 
7

8
9

0
1

2
3

 4
5

 6
7

8
9

0
1

2
 3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
 



•2
4

• 
In

st
ru

m
en

t 
S

ca
le

 F
ac

to
r 

R
ec

or
d

. 
-

S
ub

m
it

 
t
h
l
~
 

re
co

rd
 

fo
r 

ea
ch

 
In

st
ru

m
en

t 
an

d 
co

u
n

te
r 

d
ia

l 
u

n
it

 
ra

n
g

e 
as

 
sp

e
c
if

ie
d

 b
y 

th
e 

pr
0<

:c
dl

ng
 
.,J

• 
re

co
rd

. 
N

ot
e

: 
su

ff
 l

c
le

n
t 

•2
3

• 
an

d 
•2

~·
 

re
co

rd
s 

m
us

t 
bn

 p
ro

v
id

ed
 

In
 t

h
e 

jo
b

 t
o

 
to

ta
ll

y
 c

o
v

er
 

th
e 

e
n

ti
re

 r
-.

ng
e 

o
r 

co
u

n
te

r 
dt

-.
1 

v
al

u
es

 e
nc

ou
nt

er
<

'd
 w

it
h

in
 

th
e 

su
rv

ey
. 

M
or

e 
th

an
 o

n
e 

•2
3

• 
an

d 
•2

4
• 

re
co

rd
s 

m
ay

 
be

 
In

cl
u

d
ed

 p
ro

v
id

ed
 

th
at

 
th

e 
r-

.n
ge

s 
o

f 
sc

a
le

 
fa

c
to

rs
 a

s 
st

a
te

d
 o

n 
•2

3
• 

re
co

rd
s 

d
o

 n
ot

 
o

v
er

la
p

. 

0
0

0
0

0
0

 0
00

1 
1

1
1

1
1

1
1

1
1

2
2

2
 2

2 
2

2
2

2
2

3
3

3
3

3
3

3
 3

3
3

4
4

4
4

4
4

4
4

4
4

5
5

5
5

5
5

5
5

5
5

6
6

6
6

6
6

6
6

6
6

7
7

7
7

7
7

7
7

7
7

8
 

1
2

3
4

5
6

 17
89

0 
1

2
3

4
5

6
7

8
9

0
1

2
 3

4 
15

67
89

01
23

45
6 

7
8

9
0

1
2

3
4

5
6

7
8

9
0

1
2

3
4

5
6

7
8

9
0

1
2

3
4

5
6

7
8

9
0

1
2

3
4

5
6

7
8

9
0

 
_ ..

. "' 
)~ 

..
. 

..
, 

<
 

• 
l[

 

"' 
... "' 

::J
 

::J
 
" 

O
ll
lN

..
.,

_ 
n 

_ ..
. 

"
'n

 u
 

"' 
-

"'r-
* Q

I 
m

cu
 

ll
"
't

C
 

D
I 

3
1.

:
C

 
•
:J

 -
-

• 
:J

 

.., 
" "

 
• 

ID
 

-
II

 
. 

" 
o

n
 

..
. 

3 
:J

 
n 

"
' 

..
. 

Il
l 

..
, 

(\
I 

-1
1

1
 n

 
0 

-
" 

0 
.,, 

~
-
' 

0 
:•

 " 
a 

:J
-

n
, 

Q
I 

... 
a 

::J
 

r
t 

11>
 

<
 0

"
' 

0 
n 

"' 
z 

::J
 

Q
I 

..
 

..
, 

-
... 

1C
 

0 
·
O

 c
 

"' 
-

1
9

1
9

0
::

J
 0

 
:J

 f
l)

 
'<

 
3 

... 
C

<
>

<
U

I 
., 

0 
~
 

0 
.., 

,.,
. ...

. -
.. -

-" 
c 

"'
..,.

., 
-

I 
:J

 N
 

c.
.,

 
3 

" 
" 

. 
. . 

" 
1

1
1

3
-
4

C
-
4

 
-

0 
:J

 
:J

 "
 

:J
 

:J
 

0 
:J

 
.. 

0
-

1
1

0
1

1
1

 
J 

c 
'<

 
... 

Il
l 

"' 
-

c 
-

"'
 

0 
c 

n 
n

-u
o

 
n 

_,. 
n 

"' 
:
J
l
l
<

t
»

 
n 

-
0 

Il
l 

1
1

1
-

"' 
" 

" 
n

>
..

+
0

-1
9

 
n 

"' 
.., 

...
 c

 
N

 

"' 
.,, 

.+
c
 

" 
... 

.. 
-

Il
l 

:J
 ~
"
'
"
'
 .

. 
fl

) 

<
 

n 
" 

n 
n 

" 
... 

:J
 I

ll
 "

' 
..

. 
,, 

0 
n 

..
. 
-
c

o 
1\

1 
.., 

.., 
0 

..
 0

.,
 

n 
.. 

:J
 a

 
0 

... 
n 

» 
<

• 
.... 
-
-

0 
0 

" 
1

1
1

0
 .

. 
-u

o
 

' 
.., 

n 
..,

 ,
. 
n

,.
 

a 
0 

U
l:

:J
..

+
O

C
 

I 
Il

l 
, 

-
o

o
 

Il
l 

a 
0

"
..

, 
_

,.
 

n 
... 

~
 

:
J
:
J
U

l
:
J
O

 
0 

0 
... 

3 
0 

.
..

..
. 

-
u 

.. 
... 

::J
 

:J
 :

J
 

-
a 

" 
m

 
-

0 
-4

 
n 

.. 
0 

O
:
J
-
•
0

 
m

 
.. 

U
ll

l:
:J

"
':

:J
 

" 
,,.. -

·.A
 

... 
.....

 
"'t

l
t
l
l
 

•
C

 
:J

 
0 

<
 

::
J.

.,
 

::J
 

-
.., 

..
 O

<
D

IO
 

Il
l 

... 
..

 
::J

 
..

. 

-
-
a
-

0 
0 

:J
 

::J
 

"' 
hn

nn
nn

 •2
4*

 1
.0

0
0

0
8

2
 

kJ
.0

00
00

3 
i
i
i
i
i
i
 IS 

i 
i ~

 f
f 

ff
 f

f 
ff

 f
f 

ff
 b

t 
ff

 f
ff

 f
ff

 (
ff

 f 
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

t 
0

0
0

0
0

0
 0

0
0

1
 1

1
1

1
1

1
1

1
1

2
2

2
 2

2 
2

2
2

2
2

3
3

3
3

3
3

3
 3

3
3

4
4

4
4

4
4

4
4

4
4

5
5

5
5

5
5

5
5

5
5

6
6

6
6

6
6

6
6

6
6

7
7

7
7

7
7

7
7

7
7

8
 

1
2

3
4

5
6

 7
8

9
0

 1
2

3
4

5
6

7
8

9
0

1
2

 34
 5

6
7

8
9

0
1

2
3

4
5

6
 7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
 



• .._.
 

0 I "' U1 

• 
• 

•2
5

• 
C
o
m
m
e
n
t
~
s_
o
r
d
 
(_

!)
_P

.t
lo

n~
I)

. 
U

se
 

th
is

 
re

co
rd

 
fo

r 
~
n
y
 

co
m

m
en

ts
 
p

e
rt

in
e
n

t 
to

 a
n

 
In

st
ru

m
en

t
. 

If
 

th
e
 c

om
m

en
t(

s)
 

P
.
~
C
P
P
d
 

70
 c

h
a
ra

c
lp

rs
, 

u
se

 
~
n
o

t 
h

er
 

•1
5

• 
rP

co
rd

 
fo

r 
co

n
t 

ln
u

at
 I

on
, 

a
ny

 
nu

m
be

r 
o

f 
•2

5
• 

re
c
o

rd
s 

ts
 

al
lo

w
ed

. 
D

o 
n

o
t 

d
iv

id
e
 w

o
rd

s 
tlr

>l
w

Pe
n 

co
n

se
cu

l 
iv

e 
•7

5
• 

re
co

rd
s

. 

0
0

0
0

0
0

0
0

0
1

1
1

1
1

1
1

1
1

1
2

2
2

2
2

2
2

2
2

2
3

3
3

3
3

3
3

3
3

3
4

4
4

4
4

4
4

4
4

4
5

5
5

5
5

5
5

5
5

5
6

6
6

6
6

6
6

6
6

6
7

7
7

7
7

7
7

7
7

7
8

 
1
2
3
4
5
6
~
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
 

-
~
 v

i 

Ji 
n 

:::
J 

:::J
 

,,
, 

0 
11

1 
n

o
 

3 
,,,

 ,
 

c:
 

::I
. 

., 
,,, 

,,, 
,,, 

-
3 

:::J
 

_, 
~

11
1 

n 
.. 

0 
J

,,,
 

:I
 

-

"' 
z 

0 
o

c
 

3 
'<

 
3 

3 
l1

 
,,, 

~
1
1
1
 

:I
 

0
,
 

-
0 

::.
1 

:.>
 

,,, n 
Il

l 
0 

c 
., 

n 
a 

n 
~
 

,,, In
 

Il
l - < ,,, .., ,,, n 0 , a Il
l - 0 D
I 
~
 

~
 

0 ,.. .....
 

0 .., 

n
n
n
n
n
n
~
2
5
*
~
A
B
L
E
 

I 
V

A
LU

ES
 

W
IL

L 
BE

 
V

E
R

IF
IE

D
 

A
FT

ER
 

T
H

IS
 

SU
RV

EY
 

i
i
i
i
i
i
~
i
i
s
~
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
 

0
0

0
0

0
0

0
0

0
1

1
1

1
1

1
1

1
1

1
2

2
2

2
2

2
2

2
2

2
3

3
3

3
3

3
3

3
3

3
4

4
4

4
4

4
4

4
4

4
5

5
5

5
5

5
5

5
5

5
6

6
6

6
6

6
6

6
6

6
7

7
7

7
7

7
7

7
7

7
8

 
1
2
3
4
5
6
~
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
 



~
 

0 I "' °' 

•J
o•

 L
an

d 
O

b
se

rv
at

io
n

 r
ec

o
rd

. 
(R

u
n

n
in

g
 R

ec
o

rd
) 

S
ub

ll
ll

t 
th

is
 r

ec
o

rd
 

ro
r 

ev
er

y
 o

b
se

rv
a
ti

o
n

. 
A

 s
eo

ar
at

f!
 •

30
• 

re
co

rd
 

1
5

--
re

Q
u

lr
ed

 f
o

r 
ea

ch
 

ln
st

rl
it

ii
en

t 
u
s
~
d
 
"
' 

"
p

.1
rt

lc
u

la
r 

lo
c
a
ti

o
n

. 
A

ny
 

ln
st

rl
lt

ll
ef

lt
 

11
1a

y 
ti

e 
In

d
ic

a
te

d
 o

n
 t

h@
 
•J

o•
 

re
co

rd
 p

ro
v

id
in

g
 

•2
0•

. 
•2

J•
 a

n
d

 
•2

4•
 r

e
co

rd
s 

fo
r 

th
a
t 

ln
st

rt.
11

11
en

t 
h

av
e 

be
f!

n 
re

co
rd

ed
 p

ri
o

r 
to

 t
h

e
 •

Jo
• 

re
co

rd
. 

1
1

1
 1

1
1

2
2

 
2

2
2

2
2

2
2

3
3

3
 J

3
3

3
 

4
4

5
5

5
5

5
5

 
4

5
 

8
9

0
1

2
 3

4
5

6
7

8
9

0
1

2
 3

4
5

 
8

9
0

1
2

3
4

5
 

... 
"' 

r 
·-

.. 
0 

.... 
.... 

.:
 

... 
.... 

0 
:J

 .
. 

:J
 

.., 
"' 

0 
:J

 
.. 

-.
 n

o
 

... 
"' 

.....
. 

... 
l 

....
 

:J
 
-

3 
-. 

c 
.. 

...
 

:J
 -

.. 
n 

.. 
-· ..

 
. 

• 
• 

,. 
-

.. 
~
~
~
 

n 
-. 

".:
 

c 
0 

0 
0 

• 
"' 

.. 
0 

..
 3

 
.. 

l 
... 

·• 
"
'0

 
:J

 
-

"' 
..

 :
J 

..
 

a 
n 

,,.
 

0 
-.

 
n 

... 
.. 

-. 
-

.. 
-

0 
J 

-
J 

,., 
Jn

 
-

0 
c: 

... 
z 

.. 
0 

..
. 

., 
.... 

u
-

.. 
.. 

c 
...

 ...
 

"' 
0 

... 
-

o
c.:

 
.
)
 

:J
 0

 
-

0 
-. 

.. 
.. 

.....
 

c 
• 

.. 
0 

'<
 

.3
 

0 
... 

:J
 

"' 
.. 

n 
n 

.. 
. 

_, 
:J

 
0 

n
"
' 

llO
 
.
.
 

... .
.. 

... 
:J

 
0 

0 
... 

_,
. 

0 
• 

0 
..

. 
c 

• 
:J

 
.)

 
·

• 
llO

 
n 

0 
... 

.. 
0 

g 
:J

 
..

. 
o

-
o

-
C

J 
-

..
. 

0 
"' 

... 
-
c
 

" 
"' 

:J
O

 
...

 <
 

... 
a 

.. 
.. 

0 
.. 

<
 

...
 3

1 
-· 
-

• 
I 

..
..

. 
c 

... 
... 

-
:J

 
• 

..
 0

 
..

. 
-

... 
<

 
3 

<
 

.. 
<

 
• 

...
 z

 
:J

 •
• 

'<
 

-_
,. 

• 
.. 

"' 
.. 

-
-

.
.
 <

.; 
.. 

... ~
 
_, 

... 
c 

... 
:J

 0
 

u 
't

 
0

0
 

.. 
'<

 "
' 

..
. 

... 
.... 

n 
-

"
'0

-
u 

..
. 

J 
... 

... 
.. 

.. 
n 

0 
...

 ~
·
 
x 

• 
11

1 
~ 

<
 .

..
. 

.. 
:J

 
.. 

::>
 

..
 :

:> 
..

. 
-...

 
..

 c
 

.. 
"' 

c
--

... 
.. "

' 
g 

c
-
i
~
 

... 
., 

... 
,., 

l
" 

:J
 

I 
' 

0 
llO

 

<
 

.. 
I 

O
• 

, 
,.

 :
:>

 n
 

0 
n 

J
-

"
' 

7
. 

. "' 
.. 

... 
-

.. 
I 

.. 
0 

... 
·-

c
c 

-
::T

 
g
~
 i!

 
:J 

... 
. 
-

~
 

.,
 

!J
 

0 
-

0 
0 

... 
a 

<
U

 
...

 
7 

... 
-

.. 
.. 

.. 
--

.... 
O

L 
a 

.. ... 
.. 

0 
n 

-
,.

, 
::>

 
'<

 
1 

<
 

1 
.. 

-· -
... 

0 
llJ

 
-u

. 
J 

l
l
 

'<
 

:J
 .

.
 3

 
• 

... 
c 

o
•
 

o
-

0
3

 
0

1
1

1
 

~
 

..
 u

o
 

.. 
a 

::>
 

'" 
:J

n 
o 

.. (. 
.
.
 

1 
<

 
n
-
-

... 
:J

 
"'"

' 
.....

 -
....

.. 
u 

<
 

• 
::>

 -
n 

-
n

•
 

....
.. 

.. ...
 

I 
I 

0 
..

 
.. 

.. 
::>

 
.. 

....
....

... 
0 

a 
-

0 
0 

0 
c 

0 
.
.
 

... 
;J

 
~
 

0 
-

"' 
•
n

 
"' 

::>
 

J
o 

(
.
 

0 
.....

 
-

• 
llJ

 
... .

, 
...

 -
n 

...
... 

. ... 
-

... 
c 

-
.. 

.... 
-

::>
 .

. 
., 

.. 
.., 

... 
o

-
"' 

n 
u 

... 
"' 

_,,
, 

• 
c:

 
-

y 
0 

"' .. 
-
n

 .
.. 

... 
•
n

 
.... 

J 
... 

.... 
..

 0
 

..
 

:J
 •

 
0 

-
' 

n 
....

. 
~
;
~ 

.. -
....

. 
n 

-
... 

• 
• 

-.
o

 
-

. ., 
3 

....
.. 

::>
 

n
•
 

.. -
::>

 
:J

 0
 

0 
O

ll
t 

•c
 

a 
0 

u 
..

 
-.

u
 

0
3 

_ .. 
0

0
 

_
._, 

.....
... 

• 
;J

 
:J

 
g 

0 
0 

1
3

0
 

a
a
a
a
a
a
a
a
 

4
4

5
5

5
5

5
5

 
8

9
0

1
2

3
4

5
 

W
in

d 
C

od
e

: 
0 

-
l
e
~
s
 

th
an

 
10

 
kM

/h
oU

r
. 

1 
-

1
0

-'
S

 
kM

/h
oU

r
, 

2 
-

m
or

e 
th

.1
n 

'5
 k

M
/h

ou
r 

w
in

d
 ~

ll
f'

f'
f1

 
!;

°u
;r

-r
O(

Jf
>

~ 
0 

-
lf

!s
s 

lh
.1

n 
'!

it
, 

t 
-

7!
;-

75
1.

. 
' 

-
11

10
re

 
lh

.1
n 

7
5

t 
o

f 
se

tu
p

s 
un

r1
rr

 
~
11

nn
v 

co
nc

ll
l 

lo
n

c;
. 

li
P

.l
if

li
1y

 
Ou

.1!
_1

_t
_y

 
In

d
ic

a
to

r
: 

0 
-

s1
~.

1<
1V

 
Cn

o
r1

11
.1l

 I
, 

I 
-

s
l l

g
h

t 
v

ar
 I

 a
l 

Io
n

, 
' 

-
llW

lll
<>

r.t
lP

 
v.

1
r 

1.1
1 

Io
n

, 
l 

· ·
 i>

iu
.r

!;;
. r

v
e-

va
rl

at
T

o
n

,-
9 

-
ta

re
 

su
sn

r•
 1

 rd
 

1
1

1
1

1
1

1
1

7
 

1
2

3
4

5
6

7
8

 

" ~ 

7
7

7
7

7
7

7
7

7
 

1
2

3
4

5
6

7
8

 



• µ 0 I "' ........ 

• 
• 

•3
2

• 
M
a
r

in
e 

O
b

se
rv

a
ti

o
n 

R
ec

or
d

. 
-

S
ub

m
it

 
th

is
 

re
co

rd
 

fo
r 

ev
er

y
 o

b
se

rv
a

t1
o

n 
ta

ke
n 

ab
o

ar
d

 s
h

ip
. 

A
 s

e
p

a
ra

te
 

•3
2

• 
rP

co
rd

 
ts

 
r~

o
11
tr
ed

 
fo

r 
e.

:Jc
h 

in
s

tr
um

en
t 

ll
sP

r1
. 

lln
y 

In
s
tr

um
en

t 
m

;iy
 

he
 

In
d

ic
a
te

d
 o

n 
th

e
 

•3
2

• 
re

co
rd

 p
ro

v
id

in
g 

•2
0

•.
 

•2
3

• 
;:i

nd
 

•2
11

• 
rP

.c
or

ds
 

fo
r 

th
;i

t 
In

s
tr

um
en

t 
ha

v
e 

b
ee

n
 r

ec
o

rd
ed

 p
ri

o
r 

to
 

th
e 

•3
2

• 
re

co
rd

. 

PO
O

O
O

O
 k>

O
O

l 1
1

1
1

1
1

1
1

1
2 

22
22

 2
2

2
2

2
3

33
 3

3
3

3
3

3
3

4
4

4
 14

14
44

44
4 
~
15

55
55

5 1
55

56
66

 16
66

66
6 1

67
77

77
77

77
 7f

l 
1

2
3

4
56

 17
89

0 
12

34
56

7
8

90
 1

23
4 

56
78

9
0

1
2

 3
14 

5
67

8
9

01
2 

3 f
15

67
8

9 (
J 
12

34
56

 7
8

9
0

1
2

 3
4

5
6

7
8

 ~
0
1
2
3
4
5
6
7
8
 19

 Kl 
-

111
0 

.. 
Ir 

3 
c 

It>
 

;.,
 

-
~
 l

n
 

Jo
 

~
 

~
 

0 
•

• 
0

111
r 

u
-,

 u
 

~ 
:r

 
0 

.....
 

n 
» 

~ 
::J

 
::J

 
It>

 
Il

l 
::J

 
::J

 
fl>

 
U

l
ll

l 
ru

 
It>

 
(/

I 
0 

0 
_

..., 
... 

m
 

N
 

-
~

re
 

111
 n

o
 

-· 
(J

I 
(J

I 
.....

. 
0 

...
 

. 
... 

::J
 

J 
... 

3 
It>

..,
 
c 

Il
l 

... 
.... 

:I
[ 
. -

:I
[ 

•
ta

 
0 

-
11

1 
::

J 
. 

0 
m

 
fl

) 
J 

m
 n

 
e
n

 
n: 

..,
 m

m
 

• 
.., 

.., 
m

 
-· 

~
 

m
 l1

1 
.•

 
·' 

n
m

 
1 

._, 
::

J 
3 

-
...

. 
3 

::J
 

(
)
 

c 
c 

m
.,

c
 

Ir
 

m
o

.-+
 

. 
.. 

0 
0 

::J
 

::J
 

~ 
-

m
 n

 
0 

3 
3 

:i
 m

a 
~ 

::J
 

• 
c 

-
o

o
-

g 
.... 

_,, 
-..

J 
0 

o 
:i

 
m

 
n 

m
 

m
 

n
m

 
Q

 
~ 

m
m

::
i:

 
0 

::J
 

...
.. 

-
m

 
J 

::J
 

n
o 

n
-,

m
 

... 
-;:

 
.... 

;Q
 

;Q
 

l1
1

0
 

(J
I 

z 
"' 

.. 
.... 

0 
' 

' 
~ 

O
m

 
:t

 
0 

;;
 

m
 

m
 

.....
 

-
o

c
 

, 
-

n 
-
n

' 
~ 

m
,. 
~
 

; 
.. 

N
 

1\
1 

Il
l 

-. 
'<

 
3 

-
ln

 
n 

C
· 
-

In
 

c
o

 
m

 
;;:

 
~ 

::J
 

L
l 

n 
:
i
~
 

i.::
 

0 
::J

 
m

 
1\

1 
3 

•• 
k

_
 

3
,
 _

 
::J

 
(J

I 
:1

 
(/

I 
-

-
Q

::
J
 

-"
fl

>
 

f1
) 

.., 
-

.
I 

0 
• 

::J
 
a 

..
 

';
 

m
~
 

... 
::J

 
::J

 
(J

I 
ltt>

 
o

-.
 

-
-

0
0

 
~ 

0 
n 

11
1 

.., 
0 

0 
'(;

 -
., 

0 
Il

l 
0 

"
'
 f

l)
 

3
: 

w
 

C
J 

Q
 

0 
I 

c 
, 

-· 
0 

0 
~
 

, 
U

> 
n 

?
: 

... 
ID

 
0 

--
~
 

3 
' 

' 
c 

IN
 

::J
 

(J
I 

1\
1 

-
ln

 
o

::
i:

 
c

m
o 

m
 

3 
m

 
z 

... 
N

 
=' 

In
 

~ 
B

f 
f1

) 
~
 

1
.-

3 
<

 m
 

n 
::

J 
'<

 
::J

 
m

 
I 

(J
I 

, 
c 

-
::J

 
ru

 
11

1 
::J

 
f
l 

l.
n

 
::J

 
m

o
 

... 
m

 
0 

::>
 

c 
<

 
::J

 
0 

n 
-~
~
 

k
J 

n 
-
i
n

 

~ 
Il

l
_ 

..
. 

Il
l 

c 
-

~ 
n 

Il
l 

C
f 

:J
 

Tl
 

3 
(J

I 
::J

 
-

, 
.., 

n 
-

m
 

w
-
1

 
l>

 I
ll
~
 

l>
 

:r:
 

. 
(/

I 

' 
, 

f1
) 

-
' 

ln
 

0
3

 
o

-
ID

 
0 

~
 

. 
t!; 

(J
I 

0 
m

 
~
I
 
ln

 
' 

0 
....

. 
~
 

3 
0 

(J
I 

::J
 

' 
., 

-
11

1 
-

111
 m

 
0 

3 
m

 
I-

<
 

-
-

-
:J

 
3 

ln
 

::
>

n
o

 
' 

::>
 

-
n 

<
 

;Q
 

ln
 

Il
l 

m
m

 
U

N
 

o 
~

·
o
 

....
. 

::J
 

-
It>

 
f1

) 
Il

l 
-

(
1

 
-

3 
3 

-·
 

-
::J

 
c 

3 
n 

3 
N

 
-
m

 
l>

 N
 

...
+ 

3 
. 

-
Il

l 
~
n
 

, 
0 

m
 

z 
Il

l 
m

 
w

-
o 

3 
m

 
-

ID
 

.., 
c 

Q
 

3 
~
 

Q
 

(/
I 

-: 
n 

a 
.....

 
3 

Il
l 

. 
-

0 
~
 

0 
u 

I 
'<

 
3 

, 
., 

m
 

(/
I 

u 
Q

 
3 

-,
 

II
>

 
-

m
 

-
;I

 
(J

I 
N

 
U

t 
w

 
"
' 

_.
 

tn
 
"
' 

_
. 

-
'•

 
-

It>
 

-<
 

n 
-

.. 
' 

0 
0 

0 
0 

0 
l11

 
0 

0 
~
)
>
 

m
 

-<
 

0 
ID

 
.... 

0
0

0
0

 
)>

 
3

: 
::J

 
a 

0 
Il

l 
II

>
 

,.. 
n 

r
!:!

 g
 

.... 
:!!

: 
n 

~ 
Il
l 

m
 

--
· 

. -
-
-
-

-
-·

-
-··

-
---

n 
m

 
0 

(/
I 

0 
Il

l 
m

 
I
-

c 
~
 :

:J
~ 

)
(
 

0 
f1

) 

-
• 

n 
!
':

, 
-

~
 

-
.... 

-
w

 
.....

 
;Q

 
0 

-
U

O
Z

!
!
i:

r
"
'<

-
0 

ti
 
Il

l •o
 · 1

11 
:r

 
1

[ 
) 

0 
0 

0 
•
n

 -
r
n

 
:r

 
m

 
. 

Q
 
~ 

'<
 

1
[ 

• 
0 

m
 

....
. 

11
1 
'<

 
3

: 
m

 
.... 

a. .
. ()

 
~
 

::J
 

1:: 
.....

 
., 

::J
 

···
-
-
-
-
-
-

-
II

 
;1

:l 
0 

m
 

0 
~

Il
l 

m
 ;:

o 
ln

 
.., 

n 
.. 

I 
U

lW
1

'J
-"

l11
"-

>
-"

 
....

 :
r 

::J
 ~

c
u
 

~
 

le
 

0 
m

 
0 

0 
8 

0 
0 

l11
 

0 
-

ID
 

a
m

 
iii. 

., 
0

0
 

0 
ID

 
m

 
m

 (
/I

 
a 

::J
 

. 
::J

 '" 
h

n
n

n
n

r 
*3

2*
 5

51
 

1
0

 ....
 2

04
55

30
lJ

 
13

01
54

55
lJ

 
2
4
3
3
4
~
 

5
1

0
0

 8
6
0
8
2
~
 0

8
0

1
1

0
 

27
30

44
(]

 
i
i
i
i
i
i
 s
i 
is

 la
aa

aa
aa

aa
a 

i 
i 

i 
i 
ff

 f
f
 f
f
 f
d

 la
f
f
f
f
f
f
f
f
d

 la
ff

ff
fd

 la
ii

ii
ii

 i 
i 

i 
i 

i 
i 
ii

i
ii

i 
f 
f
f
f
 f
f
 fd

d
d

 l: 
la 

0
0

0
0

0
0

 0
0

0
1

 1
1

1
1

1
1

1
1

1
2

 2
2

2
2

 12
22

22
33

3 
33

3
3

3
3

3
4

4
4

 ~
4
4
4
4
4
4
 5

5
5

5
5

5
5

 5
5

5
6

6
6

 6
6

6
6

6
6

 '6
77

77
77

77
7 

1
2

3
4

5
6

 7
8

9
0

 1
2

3
4

5
6

7
8

9
0

 1
23

4 
~
6
7
8
9
0
1

2 
3
~
5
6
7
8
9
0
1
2
 3

4
5

6
7

8
S b

l2
3

4
5

6 
7

8
9

0
1

2
 l3

4
5

6
7

8
 9

0
1

2
3

4
5

6
7

8
 

In
s

tr
um

en
t 

C
al

ib
ra

ti
on

 
S

er
ia

l 
N

um
b

er
 

-
M

us
t 

co
rr

e
sp

on
d 

w
it

h
 C

a
li

b
ra

ti
o

n
 

In
fo

rm
a
ti

o
n 

p
r
o
v
l
d
~
d
 

In
 

•
2

1
• 

an
d

 
•5

2
. 

re
co

rd
S

:"
 

1a
 

~t
J 



~
 

C
>

 
I "' OJ

 • 

•3
5•

 c
om

m
en

t 
R

ec
or

d 
(O

p
ti

o
n

al
)

. 
U

se
 

th
is

 r
ec

o
rd

 f
o

r 
an

y 
co

m
m

en
ts

 p
er

ti
n

en
t 

to
 t

h
e 

o
b

se
rv

at
io

n
. 

If
 

th
e 

co
m

m
en

t(
s)

 
eK

ce
ed

 1
0

 c
h

ar
ac

te
rs

, 
us

e 
an

o
th

er
 

•3
5•

 r
ec

o
rd

 f
o

r 
co

n
ti

n
u

at
io

n
, 

an
y 

nu
m

be
r 

o
r 

•3
5

• 
re

co
rd

s 
ts

 a
ll

ow
ed

. 
Do

 n
ot

 
d

iv
id

e 
w

or
ds

 b
et

w
ee

n 
co

n
se

cu
ti

v
e 

•3
5•

 
re

co
rd

s
. 

0
0

0
0

0
0

0
0

0
1

1
1

1
1

1
1

1
1

1
2

2
2

2
2

2
2

2
2

2
3

3
3

3
3

3
3

3
3

3
4

4
4

4
4

4
4

4
4

4
5

5
5

5
5

5
5

5
5

5
6

6
6

6
6

6
6

6
6

6
7

7
7

7
7

7
7

7
7

7
8

 
1
2
3
4
5
6
~
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
 

-
~
 ~
 

~~ 
n 

~
~
~
 

0 
~
n
o
 

3 
~

,
c
 

3 
,
$

$
 

~
 

r
l
3
~
 

~
 

-
~
n
 

r
l
 

0
~
$
 

~
r
l
 

~
 

z 
0 

o
c

. 
3 

~
3
 

3 
0 

m
 

. 
~
m
 

~
 

0
,
 

r
l
 

0 
~
 

~
 

$ n 
~
 

0 
c 

, 
n 

0 
n 

~
 

~
 

~
 

~
 - < $ , ~
 

n 0 ., 0 ~
 

r
l
 

0 ~
 -0 « ~
 

0 , 

nn
nn

nn
*J

S•
N

E
C

E
SS

A
R

Y
 

TO
 C

H
A

N
G

E 
BA

TT
ER

Y
 

AT
 

14
35

 
H

RS
 

G
CT

 
ii

ii
ii

si
is

a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
 

0
0

0
0

0
0

0
0

0
1

1
1

1
1

1
1

1
1

1
2

2
2

2
2

2
2

2
2

2
3

3
3

3
3

3
3

3
3

3
4

4
4

4
4

4
4

4
4

4
5

5
5

5
5

5
5

5
5

5
6

6
6

6
6

6
6

6
6

6
7

7
7

7
7

7
7

7
7

7
8

 
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
 

• 
•• 



• .....
. 

C
>

 
I "' \D 

• 
• 

•4
0

• 
L

oo
p 

T
er

m
in

at
io

n 
R

ec
or

d
. 

T
h

is
 m

us
t 

be
 

th
e 

la
s

t 
re

co
rd

 o
f 

ea
ch

 g
ra

v
it

y
 

lo
oP

 w
lt

h
tn

 e
v

er
y

 d
at

a 
se

t 
su

b
m

it
te

d
. 

0
0

0
0

0
0

0
0

0
1

1
1

1
1

1
1

1
1

1
2

2
2

2
2

2
2

2
2

2
3

3
3

3
3

3
3

3
3

3
4

4
4

4
4

4
4

4
4

4
5

5
5

5
5

5
5

5
5

5
6

6
6

6
6

6
6

6
6

6
7

7
7

7
7

7
7

7
7

7
8

 
1
2
3
4
5
6
~
8
9
0
1
2
3
4
5
6
7
8
9
0
1
7
.
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
 

-
~
 ~
 

Ji 
~

3
m
 

~
n
u
 

m
,
c
 

,m
m

 
~
3
~
 

-
m

n
 

0
3

m
 

3
rl

 
~
 

z 
0 

o
c
 

0 
~
3
 

0 
0 

~
m
 

~
 

c 
1 

m
 , 

0 
3 

3 
3 

~
 

N
 

c 
r
i
 

n 
-

n 
0 

m
 

3 
~
 

~
 

~
 

-
m

 
<

 
n 

m
 

0 , 
, 

a 
~
 

~
 

n 0 , a ~
 

~
 

0 w
 - - 0 ~ ~
 

0 , 

h
n

n
n

n
n

*
4

0
*

 
ii

ii
ii

si
is

o
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
b

b
t 

0
0

0
0

0
0

0
0

0
1

1
1

1
1

1
1

1
1

1
2

2
2

2
2

2
2

2
2

2
3

3
3

3
3

3
3

3
3

3
4

4
4

4
4

4
4

4
4

4
5

5
5

5
5

5
5

5
5

5
6

6
6

6
6

6
6

6
6

6
7

7
7

7
7

7
7

7
7

7
8

 
1
2
3
4
5
6
~
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
 



.....
 

C
>

 
I w
 

C
>

 

-
-
-

-
-
-
-

•4
5

• 
C

om
m

en
t 

Re
r.

o
rd

 
(
O
p
t
i
o
n
~
!
)

. 
U

se
 

th
is

 
re

co
rd

 
fo

r 
an

y 
co

m
m

en
ts

 
p

e
rt

in
e
n

t 
to

 
th

e 
lo

op
. 

If
 

th
e 

co
nw

ne
nt

(s
) 

ex
c e

ed
 7

o 
ch

ar
ac

te
rs

, 
u

se
 a

no
th

er
 

•4
5•

 
re

co
rd

 
fo

r 
co

n
ti

n
u

a
ti

o
n

, 
an

y 
nu

m
be

r 
o

f 
•4

5
• 

re
co

rd
s 

Is
 a

ll
o

w
ed

. 
D

o
 n

o
t 

d
iv

id
e 

w
or

ds
 b

et
w

ee
n 

co
n

se
cu

t 
Iv

e 
•4

5
• 

re
co

rd
s

. 

0
0

0
0

0
0

 0
0

0
1

 1
1

1
1

1
1

1
1

1
2

2
2

2
2

2
2

2
2

2
3

3
3

3
3

3
3

3
3

3
4

4
4

4
4

4
4

4
4

4
5

5
5

5
5

5
5

5
5

5
6

6
6

6
6

6
6

6
6

6
7

7
7

7
7

7
7

7
7

7
8

 
1

2
3

4
5

6
 7

8
9

0
 1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
 

_ .
..

 "' 

r n 
;
)
 

;)
 
" 

0 
11

1 
n

o
 

... 
3 

"
,
 c

 
"' 

:J
 .

 

, 
" "

 
' 

111
 

..
. 

3 
:J

 
n 

:J
 

-1
1

1
 n

 
0 

... 
0 

:J
" 

a 
;)

 ... 
11

1 

"' 
z 

0 
. 

0 
c 

3 
'<

 
3 

3 
0 

" 
~
 " 

:::>
 

0
,
 

... 
0 

:u
 

:::>
 

" n 
"' 

0 
c 

., 
n 

a 
n 

-
" "' "' -· < " , " n 0 

-
, a "' ... 0 .. - - 0 I!
 .... 0 , 

n
n

n
n

n
n

 *
4

5
*

 C
H

EC
K

 
T

H
IS

 
LO

O
P 

i i
 i 

i i
 i 

s
ii

s
 ~a

a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
 

0
0

0
0

0
0

 0
0

0
1

 1
1

1
1

1
1

1
1

1
2

2
2

2
2

2
2

2
2

2
3

3
3

3
3

3
3

3
3

3
4

4
4

4
4

4
4

4
4

4
5

5
5

5
5

5
5

5
5

5
6

6
6

6
6

6
6

6
6

6
7

7
7

7
7

7
7

7
7

7
8

 
1

2
3

4
5

6
 7

8
9

0
 1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0 



'-
0 
~ 

CIJ 
u 
c 
0 

'C 
'-
0 
u 
Cl: 
'-
Ill -~ 

~ I 
O· 
~I 
c:: 
c 
0 -II) 

~ 
Ill 
CJ 
0 

c 
0 -"' -.,., 
• 0 
U"l 
• 

coo 
I' O"I 
I' co 
I' I' 
I' \0 
I' II'> ,...._ 
,.._M 
I' N 
I' ...... 
I' 0 
\0 O"I 
\0 co 
"° I' 
\0\0 
l.O 11'\ 
\.D .,.. 

\0 I"'") 

\ON 

"'° ...... 
\DO 
II'> O"I 
II'> co 
LO I' 
LO \D 
II'> LI"> 
I.{) .,.. 

I.{) I"'") 

Ll">N 
I.{) ...... 

I.{) 0 
..,. O"I 
~co 
..,. I' 
..,. l.O 
..,. I.I) 

~~ 
~M 
~ N 
..,. ...... 
- 0 
M O"I 
M CO 
MI' 
M\D 
M I.I) 

M"" 
I"'") I"'") 

MN 
M~ 

MO 
N O"I 
NCO 
NI' 
N\D 
N Lf) 
N..,. 
NM 
NN 
N~ 
NO 
...... O"I 
...... co 
r-1 I' 

r-1 "'° 
r-1 11'\ 
r-1 ..,. 
...... I"'") 

r-1 N 
...... r-1 
..... 0 
0 O"I 
oco 
0,.... 
O\D 
0 I.{) 
0..,. 
OM 
ON 
r-. ,....., 

Accuracy cooes tor 
Eleva ti on 

Accur acy Range 
(Meters) 

I: l f>V2'r 1 0 ;"1 
"I f> - , __ 

)( 
LOW Cooe H1cn 

Elevat1on - (MM) Most accurate e x- - J . 0 1 
lst i ng e \ evat1on known at t 1me of . 01 J 1 
survey, e xpressed 1n ml 11 imet e rs . 1 K 10 
( - ) in column 65 1nd 1ca t es below 10 L 25 
sea leve l oat um . R1 gnt just1f1 ed . 25 M so 

so N -
I nno i TU ,_ LuLl e. - s-- " ). 

Accuracy Codes for Lon51itude - (±OOOMMSSs) -
Longit uoe expressed as : oegrees , Lat 1t ude, Long1tude 
m1 nutes , seconos and tentns of Accu racy Range seconcs . (-) 1ndi cates Eas t . Dec- (Arc M1n. Sec . ) 1mal imp11 ed aft e r column 62 . 

I n w 1 Cooe Hien 
- A 1 • 

L2t 1t 1111e L 1'"JE - 5.,., DOX 1 " B 10· 
Latitude - ( tDDMll.SS s ) - La t 1t ude 10· c 1' 
expresseo as ~ degrees, minutes , 1 ' 0 s· 
seconds ano tentns of seconds . S ' E 10 ' 
( - ) 1nd i cat es Soutn . Dec i ma l 10 ' F 20 ' 
implied aft e r co l umn 52 . 20 · G -

Arcniva 1 Cross Re'erence Numoe r (ACRN ) -
NGS specif i c , comp le te ;f Know n, otherw1se leave blank . 

Desi 51r12 t 101'1 - mus t not exceec 25 cnaracters . 

Tnis 1s tne p-ima ry des1gnatlon wnicn w111 be assoc iated 
wi t h tne g r a v ~ t y contro l POI nt for pub l 1cat ion pur poses . 
l n every case, t he oes i gnatlon must be edlteo In confor m 
it y wi t n Gui de l ines for Survey Point Names a no Des1gna-
t Ions (ANNE X 0 ). 

Tne oeslgnat i on entered in tnis field mus t be Identical 
(cna racte- for cna ract e r) witn tne des ignat ion g iven for 
tne same poi nt i n tne corresponding GRAV DESC data set. 

Survev Point se- i a 1 Numoe r CSPS Nl - see c naot e r 9 . 
Woo.JS: OE sa me as SPSr.. usec ir. GR.C. V OESC data s et . 

02t2 Cooe c•so· - Sta t 1on Designation Record ) 

Seouence Numoe r 
Increment oy '° on successive records to allow for 
inse-tions . 

10-31 

~ coo 
I' O"I 

.0 I' co 

.0 I' I' 

.0 I' \0 

~ I' II'> ,...._ 
:.::::; "M 
0 .... I' N 
0 .... I' ...... 

"' .... I' 0 

• .... \0 O"I 
M .... "°co .... "° I' .... 

~~ I .... 
c. rn l" -0 'O \0 M 
0 .... l.O N 
0 .... "° ...... 
M .... \DO 
lO ..... II'> O"I 
...... ..... LO CO 
r4 ..... LO I' 
~ .... LO \D ..... 11'\ In 
<: It) L/')-
N 'O Lf) M 
\() ..... LO N 
~ .... LO r-1 
C'I .... LO 0 
M .... ~ O"I 
N ..... ~co 
M .... ..,.!' .... 

- V'l 
N ttl ..,. I.{) 

M ttl ..,.~ 

""" "' ~M 0 "' ~N .~ "' ~ ...... 0 m -~ 
ttl M O"I 
ro MCO 

"' Ml' 

"' M\D 

"' M Ll"> 

"' M "" re MM 
re MN 

M "' M r-1 
r-. re MO 
O"I re N O"I 
-4 re NCO 

re NI' 
r- re N\D 
CiJ re N LO 
VJ re N~ 
rzJ re NM 
~ re NN 

re N r-1 
M "' NO 
co ttl ...... O"I 
0 "' ...... co 
r4 "' ...... I' 

"' ...... "'° ...., m ...... 11'\ 
M .... r-1 ..,. 
r4 .... r-1 M 
1f) .... r-1 N 
~ .... .......... .. If.I ...... 0 
0 .... 0 O"I 
\I') .... oco .. tll r-. ...... 
c: .... 0\0 
c .... OLO 
c .... o~ 
c: . ... OM 
t:: .... ON 
c: .... r-> r-1 



~
 

C
> I ""
' "' 

•5
5•

 
C

om
m

en
t 

R
ec

or
d 

(O
pt

 t
o

n
al

)
. 

U
se

 
th

is
 r

ec
o

rd
 

fo
r 

an
y 

co
m

m
en

ts
 

p
e
rt

in
e
n

t 
a 

st
a
t 

to
n

. 
If

 
th

e 
co

m
m

en
t(

s)
 

ex
c e

ed
 7

0
 c

h
ar

ac
te

rs
, 

us
e 

an
o

th
er

 
•s

s•
 r

ec
o

rd
 

fo
r 

co
n

tl
n

u
at

 I
on

, 
an

y 
nu

m
be

r 
o

f 
•s

s•
 r

ec
o

rd
s 

Is
 a

ll
o

w
ed

. 
Do

 
no

t 
d

iv
id

e 
w

or
ds

 
be

tw
ee

n.
 c

o
n

se
cu

ti
v

e 
•5

5
• 

re
co

rd
s

. 

0
0

0
0

0
0

0
0

0
1

1
1

1
1

1
1

1
1

1
2

2
2

2
2

2
2

2
2

2
3

3
3

3
3

3
3

3
3

3
4

4
4

4
4

4
4

4
4

4
5

5
5

5
5

5
5

5
5

5
6

6
6

6
6

6
6

6
6

6
7

7
7

7
7

7
7

7
7

7
8

 
1
2
3
4
5
6
~
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
 

--~
 

~i 
n 

~
~
~
 

0 
~
n
o
 

3 
~
,
c
 

3 
,m

$
 

m
 

r
i
3
~
 

J 
-m

n
 

r
l
 

o
~
m
 

~
r
l
 

M
 

z 
0 

o
c 

3 
~
3
 

~
 

0 
m

 
j

m
 

~
 

c
,
 

r
l
 

0 
» 

~
 

m
 

n 
~
 

0 
c 

, 
n 

a 
n 

~
 

m
 

M
 

M
 - < ~ , ~
 

n 0 • n M
 

r
l
 

0 ~
 
~
 

~
 

0 • ~ 0 , 

nn
nn

nn
*5

5*
N

O
 

A
C

R
N

S
 

A
V

A
IL

A
B

LE
 

FO
R 

T
H

IS
 

SU
RV

EY
 

ii
ii

ii
si

is
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
 

0
0

0
0

0
0

0
0

0
1

1
1

1
1

1
1

1
1

1
2

2
2

2
2

2
2

2
2

2
3

3
3

3
3

3
3

3
3

3
4

4
4

4
4

4
4

4
4

4
5

5
5

5
5

5
5

5
5

5
6

6
6

6
6

6
6

6
6

6
7

7
7

7
7

7
7

7
7

7
8

 
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
7

8
9

0
1

2
3

4
5

6
78

9
0

 



-Cll 
Ill 

"' It 
'C 

> 
I.. 
Cll 
> 
Cll ... 
0 

'C 
I.. 
0 
u 
Cll .. 
v. 
It 

-v. 
::l 
E 

Ill 

~ .... 

Cll 
Vl 

~I o . 

coo 
r- °' r- co 
r- r-
r- \.0 
r- Lt') 
r--..,. 
r- M 
r- N 
r- ...... 
r- 0 
\D °' \DCO 
\D r-
\D \D 
\.:> Lt') 
\D..,. 
\OM 
I.ON 
\D ...... 
\DO 
If) (;I 

Lt') co 
Lt') r-
Lt') \D 
Lt') Lt') 
Lt') ..,. 

Lt') M 
Lr> N 
Lt') ...... 
Lt') 0 ..,. °' ..,. co 
..,. r-
..,. \.0 
..,. Lt') ..,. ..,. 
..,. M 
..,. N ..,. ...... 
..,.0 
MC7' 
MCO 
Mr-
Ml.O 
M Lt') 

M <e' 
MM 
MN 
M r-4 
MO 
N C7' 
NCO 
NI'-
N \.0 
N Lr> 
N..,. 
NM 
NN 
N r-4 
NO ...... °' ...... co 
...... r-
...... \.0 
...... Lf) 
...... ..,. 
r-4M 
r-4N ........... 
..... c 
0 °' oco 
r-. r-
0 l.D 
0 Lt') 
0..,. 
OM 
ON 
r-. ...... 

: ..r.i coo 
.0 r- °' .0 r- co 
.0 r- r-
.0 r- \D 
.0 r- Lt') 

.0 r-..,. 

.0 r- M 

.0 r- N 

.0 l"'"'r-4 

Data Set St ructure : a GRAV OBS Data .0 r-o 
.0 

\D °' Set consists of one or more gravity .0 \DCO 
surveys . A gr avi ty s urvey cons i s ts .0 \Dr-
one o- more gravi ty locos . .0 \D\D 

.0 "° Lt') 

Data Set JcentHlcation Recore .0 "°..,. .0 \OM 

· 10• - series recorcs .0 \ON 
.0 \D ...... 

•20· - series recorcs .0 \DO 
.0 

Lt') °' 
• 30· - series recorcs Fl RST .0 Lt') co 

SURVEY .0 Lt') r-
• .QO• - series recoros .0 Lt') "° .0 Lt') Lt') 

•so· - se,..les reco-ds .0 Lt') ..,. 

• io· - series .0 Lt') M 
r ecoros .0 Lr> N 

· 20• - ser i es recorcs .0 Lt') ...... 

.0 Lt') 0 

• 30 • - ser i es recoros SECONv .0 ..,. °' SURVEY .0 ..,. co 
·.::c· - se ,.. \ es reco-os .0 ..,. r-

.0 ..,. \.0 

· so· - se,.. i es recorcs .0 ..,. Lt') 

.0 ..,. ..,. 

.0 ..,. M 
.... .0 ..,. N . . . . . ... .0 ..,. ...... 
. ... . .. . .0 ..,. 0 . ... 

.0 MC7' 

.0 MCO 

.0 Mr-

• 10" se ri es .0 M\D - recoros .0 ..., Lt') 

· 20 · - se r i es reco-os .0 M..,. 
.0 MM 

• 30 · - se ri es recoros LAST .0 MN 
SURVE Y .0 M ...... 

• .Q Q• - se r i es recoros .0 MO 
.0 NC7' 

· so· - ser i es reco'"OS .0 NCO 
.0 NI'-

Data Set Terminat i on Recore .0 N\D 
.0 N Lr> 
.0 N ..,. 
.0 NM 
.0 NN 
.0 Nr-4 
.0 NO 
.0 ...... °' .0 ...... co 
.0 ...... r-
.0 ...... "° .0 ...... Lf) 

.0 ...... ..,. 

.0 r-4M 

~ r-4N 
...... ...... 

• II) r'IO 
Jo:: Co:Je - oreceoeo ano fo l lowec Oy aste ri s k. < It) 

0 °' 
~ It) oco 

Lil 0 r-
c: .... 0 \.0 

Seguence NJm:>e'" c .... 0 Lt') 

l ncrement Oy 10 on s uccess ive recorcs t o a l l ow for c .... 0..,. 

1nse '"tions . c .... OM 
c ... ON 
r- .... Or-4 

10-33 



Chapter 11 

ADJUSTED GRAVITY CONTROL (GRAV ADJU) DATA 

INTRODUCTION 

This chapter provides detailed specifications and instructions for the coding 
and keying of adjusted gravity control (GRAV ADJU) data . As explained in 
Chapter 9, GRAV ADJU data can only be accepted for inclusion into the NGS 
gravity working file . Since the connecting observations are not available 
these adjusted values cannot be fully verified and are not appropriate for 
entry into the NGS gravity data base . GRAV DESC data are not required to 
accompany GRAV ADJU data, since GRAV ADJU data will not be entered into the 
NGS gravity data base . 

The NGS gravity data base contains values for control points which have been 
fully verified by NGS and for which NGS has the appropriate descriptions . The 
gravity working file contains values for survey points that cannot be verified 
and/or for which NGS does not have the descriptions . The NGS gravity working 
file is none-the-less an extremely useful file, one on which most geoid modelling 
and evaluation depend . The NGS gravity data base , however, contains all 
information about stations and observations and is much more informative when 
temporal or localized studies are conducted . The rather limited definition of a 
data base by NGS should not be construed by a potential user that the working file 
is a substandard file . 

The format for the submi ttal of GRAV ADJU data is significantly different from 
the formats for the submi ttal of GRAV OBS and GRAV DESC data . The general 
format of GRAV ADJU data is the same as that specified by the Department of 
Defense (DOD) Gravity Services Branch (Gravity Station Data Card Format ). A copy 
of the DoD Gravity Coding Sheet is included in Figure 11·1 at the end of the 
chapter f or reference purposes only . Figure 11-2 should be used when submitting 
data t o NGS , s i nce it reflects the actual format used at NGS . 

NGS employs a subset of the strict DoD format. The following is a discussion of 
those elements of the DoD format which NGS employs . Some of the elements of the 
stri ct DoD f ormat are not appropriate for general users and depend on agency 
policy. 

A block diagram illustrating the respective format has been prepared to serve 
as a model for the Adjusted Gravity Station Data Record . A record is a string 
of characters containing data coded into a specific format. Every record in a 
GRAV ADJU data set consists of 80 characters called columns (standard punch card 
format). Wi thin each record the 80 columns are divided into fixed length 
"character fields", each field being the space reserved for a specific data 
item . Accordingly, for every desired data item, there exists a field of 
appropriate length in which the data items are converted into strings of 
alphanumeric characters. The set of rules by which specific data items are 
converted i nto strings of alphanumeric characters to be entered in the fields 
of a record is known as the "format" of that record . 
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ADJUSTED GRAVITY STATION DATA RECORD 

The Adjusted Gravity Station Data Record is the only record type allowable for 
submission of ADJU data for inclusion into the gravity working file . The entries 
on this record are for the most part self-explanatory . Those which are either 
Department of Defense specific or require elaboration will be explained in greater 
detail. 

SECURITY CLASSIFICATION 
This code identifies proprietary or sensitive data . The following codes 
should be used : 

U or blank = Unclassified material 
F = Material classified FOR OFFICIAL USE ONLY 

The following codes should be used where DoD classified data are involved : 

C = Material classified CONFIDENTIAL 
S = Material classified SECRET 

As a general policy, NGS will only accept classified data on a case by case basis . 

SECURITY CONTROL 
The security control code identifies the appropriateness of data dissemina~ion 
to the public. The general submission of data to NGS requires that thi s data 
field be either left blank or the code 4 used . The remaining codes are DoD 
specific and should not be used by other agencies . The following are the codes : 

GEOGRAPHIC UNITS 

0 or Blank = No Security Control 
l = (DoD specific) limited Dissemination, to full-time 

employees of Department of Defense, Central Intelligence 
Agency , and Department of Energy 

2 = (DoD specific) Not releasable to foreign nationals 
3 = (DoD specific) Limited disseminat i on, not releasable 

to foreign nationals 
4 = Special release from originating agency required for 

dissemination to any third party 
5 = (DoD specific) Modified Handling authorized (includes 

Foreign "restricted," NATO, CENTO, SEATO, etc.) 

The geographic units code defines the units of the geographic coordinates of 
the gravity station in degrees and decimal minutes or degrees, minutes and 
seconds or decimal degrees. The following codes should be used : 

TYPE of ELEVATION 

0 or blank = degrees and minutes to .01 minute 
l = degrees, minutes and seconds (The preferred NGS 

Geographic Units) 
2 = degrees to . 0001 degree 

The type of elevation code indicates where the adjusted value is located . The 
following codes should be used : 
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1 • land 
2 - subsurface 
3 • ocean surf ace 
4 • ocean submerged 
5 • ocean bottom 
6 - lake surf ace (above sea level) 
7 - lake botton (above sea level) 
8 - lake bottom (below sea level) 
9 - lake surface (above sea level) 

with lake bottOl!I below sea level 
A • lake surface {below sea level) 
B • lake bottom (surface below sea level) 
c - ice cap (bottom below sea level) 
D • ice cap (bottom above sea level) 
E • helicopter gravity survey over either land 

or ocean. 

ELEVATION UNITS 
The elevation unit code defines the units of elevation in meters, feet, or fathoms . 
The followin~ codes should be used : 

ELEVATION 

0 or blAnk • meters (the Preferred unit~ of 'l!leasure for NGS ) 
l c feet 
2 • fathoms 

The elevation is the hei2ht of a 2ravi t y station above the ~eoid (anoroximately 
sea level), except when the TYPE OF ELEVATION (col11nn 21) is coded as 3, 4, or 
5. When the TYPE Of ELEVATIO~ is coded as 3, 4, or 5 the elevation will be the 
depth of the ocean. 

SUPPLEMENTAL ELEVATION 
The suoolement elevation vill be thP. denth of instrument, lake, or ice, positive 
downward fron the surface. The SUPPLEMENTAL ELEVATION should be used only if the 
TYPE of ELEVATION (coluMn 21) is coded as a 2, 4, 6 throu2h 9, or A throu2h E 
(see ANNEX O). In helicooter 2ravity surveys, the supplemental elevation is the 
flyin2 hei~ht of the helicop ter above sea level. 

ADJUSTED GRAVITY 
Adjusted 2TAvity is the value of 2ravity, based on IGSN-71 or the U.S. AbsolutP. 
Gravity Datun, at a specific location. DoD refers to this field as "Observed 
2ravity" on the DoD Gravity CodinP, sheet (Fi2ure 11-1). The value to be coded 
in this -field is the adjusted 2ravity value ninus 976000.0 milli2als. 

FREE-AIR ANOMALY 
A 2ravity anomaly is the difference between an adjusted 2ravity value which has 
been reduced t o an equipotential surf ace known as the 2eoid and the correspondin2 
normal 2ravity value on an ellipsoid . The elli~~oid is chosen so as to be a best 
fit to the 2eoid. A free-air anonaly is the difference between an adjusted 
2ravity value which has been reduced to sea level (in an aonroximation of the 
2eoid surface) and the corresoondin~ nori"!al gravity value on the reference 
ellipsoid. The correction for the sea level hei2ht of the 2ravitv station 
(+0.3086 milli2als/meter) is ca l led the free-air correction. Bec~use the actual 
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vertical ltt'avity ltt'adient at the aravity station is usuallv not knovn,the nonna l 
ellipsoidal •ravitv aradient is used for the free-air correction . 

vhere 

Afa·<•a•fa)- Y 

A fa• free-air ancmal v 
•a • adjusted aravity value 
f 8 • free-air correction, vhich ia +0.3086 ~illitals /!!leter 
y • aravity on the elliosoid 

The ltt'avitv formula of the Gendetic Reference System of 1967 is used for the 
calculation of aravity on the elliosoid . 

Y • 978031 . 85 (1 + 0 . 00527 8895 ain2+ + 0.00002 3462 ain~+)millitals . 

vhere +is the aeodetic latitude of the aravity station . 

The comi>utation of free-air anO!!lalies vith varinus tynes "f nbservati~ns is 
aiven in the Anonaly Cot-iputation Chart (ANNEX 0) . 

BOUGlJER ANOMALY 
The Boup,uer anOT:1aly is derived frnm the free-air anOl'laly by subtractin2 the 
aravitational attraction of an infinite olate mass between the aravity ~tation 
and aea level . With an assumed crustal density of 2.67 t/Cf'I, the Boueuer correc
tion is 0.1119 ~illitals /meter of station elevation (mean aea level heitht ) . A 
si~ole Boutuer anomaly assu~e~ that the "'8SS between the travity stAtion and the 
geoid is an infinite flat olAte with no density variations. It is calculat~d by: 

where Ab • Si!!lple Bouener AnOl!lal y •a • adjusted eravitv 
fa • free-air correction 
S • Bou2uer olate correction, vhich is 0.1119 1111lliaals /met~r 

ti!'les the elevation for an assUl'led crustal density of 
2.67 a/cm 

Y • aravity on the elliosoid 

The conoutAtion of Si~ole Bouauer Anomalies vith various tvoes of observations 
are aiven in the Anomaly C0111vutation Chart (ANNEX O) . 

Because the 111ASA between the ltt'avity atation and the aeA level is not flat, 
the olate correction can be auoole!'lented by a terrain correction. ThiA 
correction is always ooaitive and account~ for the actual toooeraohv 
aurroundirut the aravity station. An anonal y derived thi~ way is kno'm as 
either a terr11in corrected Boueuer An0111alv or a cnmolete Bou1r11et' Annmalv and 
is calculated by: 

where 

Ac • (2 + f - S + T) - Y 

Ac • COft!Tllete Boueuer AnoMly 
T • Terrain Correction 
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An Isostatic Anm!laly is obtained when corrections for the density variations 
in the crust snd upper mantle are added to the Bou~uer Anomaly. If the 
Bou~uer Anor.ialy included a terr1tin correction. the derived Isostatic Anomal y 
is A Terrain Corrected Isostatic Anomaly. These anomalies are calculated by : 

where Ai • Isostatic Anomaly 
A· t •Terrain corrected Isostatic Anol!laly 
Ii • Isostatic Correction 

ISOSTATIC ANOMALY OR TERRAIN CORRECTION CODE: 
The pun>ose of this field is to indicate which type of anOl'Ully is in the 
Bou2uer AnoMaly field. The followi~ codes should be used: 

SOURCE CODE 

0 • Bou2uer Anonaly. 
1 • Terrain corrected Bou~uer Anomaly. 
2 • Isostatic anomalv. 
3 • Terrain corrected Isostatic Anomaly. 

The source code is DoD soecific and is assi2ned by DoD. Other submittin2 
a2encies should leave t his field blank. 

BASE REFERENCE STATION CODE 
The base reference station code is used to identify the base station location 
used to deternine the adj11sted vAlue of the ~rllvity. This field is DoD snecific 
and should be left blank bv aRencies outside nf DoD. ARencies familiar with 
DoD policy may choose to use this field. Its use, however, is exnlicitlv 
optional. 

BAS E REFERE~CE SITE 
The base reference site identifies the occuoied point at the base station 
location. This field is DoD soecific and should be emploved only by DoD or 
a~encies familiar with DoD policy . 

GRAVITY STATION NUMBER 
A ~ravity station number is assi2ned to each station within one source code. 
The 2ravity station number basically serves the same puroose as the SPSN for a 
GRAV OBS data set. It~ use is aRency soecific and Ot>tional for the ouroose 
of transmittin2 data to NGS. 

FILE MAINTENANCE 
This code is inactive and should be left blank. 

ESTIMATION STANDARD DEVIATION FREE-AIR ANOMALY AND BOUGUER ANOMALY 
This value is an estimation of the standard deviation of the Bou2uer AnOTT1aly . 
Standard Deviation (Error) connotes that there is a 68% probability that the 
free-air or Bou2uer anomalies will f1tl l between the indicated + or - values: 
e.2., if the free-air ano~aly is 10 milli~al with a ~2 millital error or 
standard deviation, then thP.re is 68% orobability that the value lies between 
8 and 12 m~als . 
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FORMAT DIAGRAM 
For the Adjusted GrAvity Station Data record (see Table 11-2), a blnck 
diaaram has been orepared to illu~trate the forrut. Thia 'fonMt dia2raM ' 
has been desianed to fulfill the follovi.~2 objectives: 

1. Each recnrd is 80 characters lon2 (standard ounched card iMaae). 

2. Each record has fixed fot'Tllat, i.e., every datA field has a ~n~cific 
len2th and anecific oosition vi.thin the record. 

3. Each fot'Tllat diA2ram is a araphic imaae of the resoective record. 

4. Within the limits of available aoace, inforrution and in~tructinns 
concernina the datA item tn be entered in each data field are 
provided on the fot'11•t diaara!ll.S to render them aelf-exnlanatory. 

5. When aoorooriate, aamole e~tities are ahnwn in the datA entrv 
line of each fonnat dia2ram. 

6. Each data field is characterized as tn its tvoe by a atrine of 
lower-case charActers which apoear if'll'lediatelv belnw the data 
entry line. 

DATA HELD TYPES 
1. Aloha Field (aa .•• a) - intended for a data item which is coded a~ a strin2 
of alohabetic, numeric, and Anecial characters, vith or without i~bedded blanks, 
to be entered into the resoective data field left-justified and blank-filled on 
the riaht. See Chanter 9 for a list of aoeciAl characters which are allowed. 

2. Blank Field (bb • •• b) - to be blank-filled . Data fields which are desianated 
as blank field~ must be left blAnk, i.e., no data itens !'IAY be entered in these 
fieldi;. 

3. FloatinP.-Point Field (ff • •• fdd ••• d) - intended for a datA item that is 
coded as a deciMal nuniber, i.e., as a Atrin2 of numeric characters (orefixed 
vith a minus sian if the nuriber is neaative) which may not cnntain any 
inbedded blanks. If the decimal ooint is oreaent, the character Atrin2 
reoresentin2 the inte2er diaits, the deci111al ooint, And the deci!'lal frAction 
diaits !'IAY be onsitioned anywhere vithin the reanective fi~ld (eenerallv 
left-justified), and the u~uAed colll'ftns of the data field Are blank-filled. 

When the decimal ooint is no\. coded. the .. f" oortio~ of the fl0Atin2-nnint 
field is to contain the inteaer oart of the deci111&l nUl'lber. and the ''d" 
portion the corresoondin2 decil'lal fractinn oart, the deci'8l oni~t beint 
i~olied between the rhhtmost "f" col11mn and the leftMost "d" cnl11111n nf the 
field. 

Accordinaly, a 1trin2 of nUl'leric characters reoresentina ~ inteaer diaitA 
followed by n decimal fraction diaits vith the decinial ooint absent T'IU~t be 
~aitioned in the floatin2-ooint field in such a 1111tnner that its inteaer oart 
falls into the m riahtl'lost ''f'' columnA, and its deci111"1 fraction oart into 
the n leftmost "d" col1m1ns. Vi th any unused .. d" columns filled vi th zerns and 
any unused .. f .. coiU111Tis filled vith blanks. When a neeative nUl'lber is e~tered, 
code the minus ai2n it'll"lediately orecedina the leadina diait. 



• 

• 

• 

4. InteRer Field (ii ••• i) - intended for a datA item which is coded as a strine 
of numeric characters reoresentine a positive or neRAtive inteRer number, to be 
entered into the resoective data field riRht-justified. In the case of A oositive 
inte2er number, blank-fill any unused columns on the left. In the case of ne2ative 
1nteRer nUl'lber, code the minus siRn i"l'tediately orecedin2 the leftMost non-zero 
diRit, and blank-fill any unused colu~ns to the left of the "in11s si~. 

Required DatA: In Reneral, only thoRe records which are aoolicable to the data 
at hand should be included in a GRAV ADJU data set. The character field~ intended 
for data iter.is which Are essential have been shaded on the fo?'T'lat diaRram: if 
apolicable to the data beinR coded, these character fields T'IUSt be in accordance 
with the inRtructions Riven on the resoective foI'l'IBt diaRrAms or in the text of 
this chAoter • 
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ANNEX 0 

GRAVITY CONTROL FORMULAS 
DEPARTMENT OF DEFENSE GRAVITY LIBRARY 

Formulas Used in Computing Free-Air and Bouguer Anomalies 

1 • Symbology 

Symbol Definition Units 

g Free-Air Anomaly lllil.ligals 

g Bouguer Anomaly lllilligals 

Latitude of Observation degrees, minutes 

y Theoretical Gravity lllilligals 

g Observed Gravity milligals 

h Elevation (Col 23-29 ) of meters 
surface of land, ice or water; 
depth of ocean, (positive 
downward) elevation types 
3, ~' and 5. + : above SL; 
- : below SL. 

d Supplemental Elevation meters 
(Col 31-35) =Depth of Ocean , 
lake, ice or instrument 
(positive downward ) 

2. Theoretical Gravity Computation 

Using the International Gravity Formula 1967 

where : cl : 978031.85 mgals 

c
2 

= 0.005278895 

c
3 

= o.ooo 023462 

~l 



3. Aaomaly Computations 

b = Bouguer Correction Factor 
1: 2 'IT K pc 0 • 04 1 91 p 

P = Density Oaed in Computations 

Substance p b: 2'1T KP 

Fresh Water 1.0 0.04191 

Salt Water 1.027 0.04304 

Ice 0.917 0.03 843 

Land 2.67 0 . 111~ 

Land-Fresh Water 1.67 0.06 9\$9 

Laud-Salt Water 1 .643 !• . 06 t<A6 

Land and Ice 1. 753 0.07347 

0-2 
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Col. 21 
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2 I 

] I 

" 

SITUATIOll 

SUBStmFACE 

I I 

h(•) "2 
~ ~ "2 

I ! 
OCEAlf SURFACB 

f 
h 

OCF;\.'f sumlERGED 

·-,.--1 r---1 -

ANOMALY COMPl1l'ATION CHART (p. l) 

F11EE-AIR MOMALT cotfPUTATION 

Agr • g + 0.3086h - T 

SL 

I 0 gr s g • o.2238d2 + 0.30 

rtOTE: d2 • depth or lnstru11ent 
I 

SL I .«, • 8 -
T 

SL 

OccAn 
BOTrOM 

SL 
~t • g - 0. 2n542 - T 

llOTE: d
2 

2 depth or lnstrurnP-nt 
po:s l t 1 V•! tfownvar4 

~ h 
....__ : L ___.. Oc~:ir. 

""-. L...!"" - flOTro, 

BOUGUER MOMALT COf4PUTATtOll 

~ • Ast - O.lll9b 

Ag8 • Agr • o.o6886h 

llOTE: h • 4cptb or ocean poslthe 
-- dovnvar4 trom eurtace 

lg8 • ~.Jr + o.o6896h 

llOTI: h • c!apth ot ocean poslthe 
- dovnvanl 

---------------··--·-·· -------· -·----------
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I 
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11••· 
Type 

Col.11 

6 

SITUATtOlf F'RF:E-AIR AfOtALT COt4Plll'A1'101' LOUCiJER ~Lt C'OMP\nATIOI 

"«f .. " - o.2225d1 - , As1 • '«t • o.o6M6c11 

"OT!: c1
1 

• depth of ocHn poettln 
dovnvarcl 

Ag • S + 0.)086b - T t ~ • Agt -0.0~191d1 - 0 .1119(h-4!1) 

Jl()'n : ct1 • depth of lake podthe 
dovnvar4 
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ol. 21 

9 

A 

B 

c 

SI'ruATIOlf 

LAICE SURFACE ( abott sea leYe 
vlth bottOl9 belov sea leYel 

If Ll\KE SURFACE 

3 SL 
LAJCE BOTl'OM --

LAKE SURFACE (belov sea 
lenl) 

SL 
I 
h 
I ¥ LAKE SURrACE 

~ Jm"roM 

LAK't BOTrOM 
(surface belov

8
iea J~vcl) 

I 
h 

I 
L\JCE SURFAr.~ 

~l LAKE l!OTroM ......__ 
k __,., 

ICF. CAP 
(botto~.1 lm1.1l·t scia l~Yel) 

~-~ I ~°t.1:11'~1\r,r. 
I 1 co 31, J Too CtO o'll);t -- ~ - r ... '\ :~o 

• • 
ANOl·tALY CO'iPl11'1\TIOM CHART (p. 3) 

FREE-AIR AllOl.tALT COftPUTATIOlf BOUGUF.R Aff0t4ALT t'OMPUTATIOll 

) Ag • g + 0.3086h -
t T Ag8 • Agr - .o.0~191h - o.06999(h-d1) 

Agt • g + 0.3086h - T Ag8 • Agt - 0.1119h + 0.0699941 
lf01"l: 4i • dept.h Ot lake poeitlYe - - dovnvar4 

. 

--
Agt • g + 0.3086h - 0.22~841 - T A8& • Agt - 0.1119h + 0 . 06999dl 

"OTE: dl • J P.pth Of lake pos1t1YC 
1ounvftr4 

- - --· -
Agt • g + 0 . 3086h - . T A~8 • ABr - 0.038~3h - O.OT3~T(h-dl) 

llOTE: dl • ct.,pth or lee poslthe 
dovn•.r:wd 
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A1'0~fALT COMPUTATlOlf CHART (p. la) 
Eley. 
Tr11• Co .21 SITUATIOll rnEE-AIR ArfO~LT COf.fPtrl'ATlOll 

D ICE CAP (bot t011 abon sea le' el) Ag s I + O. J086h - T t 

~ 
dl 

~"°SL '- I 

. 

- .. -- ------·- ·------·-- ------------------ --·- --

eoucum ANOf4ALT COMPUTATIOI 

Ag1 • Agt - O.OJ81aJd
1 

- 0.1119(h-4
1

) 

JIOTE: dl • depth or le• --

. 

-- - . ------------·- . --- --
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