PREFACE

"I nput 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 beconme part of the National Spatia

Ref erence System (NSRS), formerly the National CGeodetic Reference System The
gui de conprises three volunes. Volume | covers classical horizontal geodetic
and d obal Positioning System (GPS) data, volunme Il covers vertical geodetic
data, and volune |1l covers gravity data. Beginning with this edition, the
three formerly separate volunes are distributed as a set, since a great dea
of information is conmmn to each volune. Because sone of the chapters and
annexes are identical in all three volumes, the original nunbering design has
been ret ai ned.

The formats and specifications are consistent with the ains of the Executive
Ofice of the President, Ofice of Managenent and Budget's (OvB) G rcul ar
A-16, as revised in 1990. A mmjor goal of the circular, which is titled
"Coordi nati on of Surveying, Mpping, and Rel ated Spatial Data Activities," is
to develop a national spatial data infrastructure with the invol venent of
Federal, state, and | ocal governnents, and the private sector. This
multilevel national information resource, united by standards and criteria
establ i shed by the Federal Geodetic Control Subcommittee (FGCS) of the Federa
Ceographic 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 m ni mum accuraci es of:

First-order horizontal accuracy standards for GPS and conventiona
hori zontal surveys;

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

Third-order gravity standards for gravity surveys.

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

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

At this time, NGS provides review, archiving, and distribution functions free
of charge for survey data submtted in the proper format. These surveys mnust
contain connections to NSRS in accordance with FGCS Standards and

Speci fications and they must contribute to the public good.

The production of the Blue Book entailed significant contributions froma
nunber of NGS enpl oyees. Notable anong these are D. Sherrill Snellgrove for
his revision of Volunme I, originally prepared by then-Conmander Ludvik
Pfeifer, NOAA (Ret.); Nancy L. Mrrison and Commander Pfeifer, for their



contributions to preparing Volunme I1; and then-Lieutenant Warren T. Dewhurst,
NQAA, for his preparation of Volunme I11.

Thi s publication and nost of the docunents referenced herein may be obtai ned
from

NQAA, National Geodetic Survey, N NGS12

1315 East-West H ghway, Station 9202

Silver Spring, MD 20910-3282

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

Monday t hrough Friday, 7:00 a.m - 4:30 p.m Eastern Tine.
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Chapter 1
HORI ZONTAL CONTRCL (HZTL) DATA

| NTRODUCTI ON

For codi ng and processi ng purposes, data associated with geodetic horizonta
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 keyi ng hori zontal
control OBS and DESC data sets are contained in Chapters 2 and 3. The treatnent
of all data normally generated in the conduct of a classical horizontal contro
survey (triangulation, trilateration, and/or traverse) is described.

Al t hough both types of data are nornally generated in a horizontal contro
survey, OBS and DESC data mnmust be submitted to NGS in separate data sets. These
will be inserted in the National Geodetic Survey Data Base

The foregoing inplies that every horizontal control survey project (or severa
smal | projects subnmitted as one "job" - see below) w Il 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 nust be submitted at the sane tine.

JOB CODE AND SURVEY PO NT NUMBERI NG

The basic unit or group of data is given the name "job." A horizontal contro
job can contain the data for a naxi mum of 9999 survey points - see the
definition of "survey point" below If the nunber of survey points in a

hori zontal control survey project exceeds this linmt, the data nust 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 snall projects
can be included in one job, even though they may have no points in common. The
preferred deternmining factor in selecting several small horizontal contro
survey projects for inclusion in any one job is geographic proximty.

A two-character al phanuneric job code nmust be assigned to each horizontal

control job submtted by an organization. The job code, along with the data set
type, the name of the submitting agency, and the data set creation date wll
serve to uniquely identify each data set received by NGS. The first character
of the two-character job code nust always be a letter; the second character may
be either a letter or a nunber (1 through 9). The preferred nethod of assigning
job codes is to begin with Al and end with 27, i.e., A, A2, ..., A9, B, ...

Zl, ..., 29, AA, AB, ..., ZZ This allows for a total of 910 uni quely-
identified horizontal control jobs to be submtted by any one organizati on.
Shoul d this sequence be exhausted, the job codes may then be assigned again from
the beginning - A, A2, etc.

1-1
A horizontal control point is defined as any survey point whose position has
been previously determned and is in the NGS Data Base, whose position is to be
determned in an adjustment of the subnmitted HZTL OBS data, or whose (adjusted)
position is avail able from another source. A survey point is defined as any
poi nt which has one or nore directions, angles (horizontal or vertical),
di stances or vectors neasured to it or fromit. A survey point nay be a



monunent ed (or otherw se permanently marked) control point, a reference mark or
azimuth mark, a tenporary point (not permanently marked and therefore non-
recoverabl e) such as an auxiliary point, or an unnonumented recoverabl e | andmark
(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 rmust be assigned a uni que four-
digit station serial nunber within the range 0001 through 9999. A unique
station serial nunber not only identifies the various observations within the
HZTL OBS data set but is the project specific |Iink between data in the HZTL OBS
data set and data in the GEOD DESC data set

Nornmal |y there are many survey points in a horizontal control job which are not
i ntended as control points. These points are, by their nature, peripheral to a
control point. Exanples of peripheral points are unoccupied reference and
azimuth marks. Eccentric instrunment 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 pernmanently nmarked. But, if an eccentric point is offset
nore than 10 neters fromthe control point to which it bel ongs (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 instrunent setup is utilized in a field project, whose of fset
di stance fromthe respective control point does not exceed 10 neters, the
respective eccentric observations should be reduced to center by the submtting
organi zation 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 nust be carried as a control point and nust be assigned a four-digit
station serial nunber of its own.

An unoccupi ed reference or azimuth mark has one or nore directions, angles,
and/ or distances nmeasured to it but not fromit. A reference mark or azimuth
mar k which is occupied as a part of the survey schene (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,
angl es, and/or distances neasured fromit (as well as to it) for the purpose of
verifying and/or supplenmenting the observations which tie together the contro
point and its peripheral points nmay remain a peripheral point.

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

1-2
Figures 1-1 and 1-2 illustrate an assignnment of station serial nunbers to
control points and to their peripheral points (reference marks, azinuth marks,
and/ or eccentric points). The nunbering system provides unique identifiers for
all the survey points. An AZ MK or RMwhich is being treated as a control point
must not also be identified as a peripheral point in the OBS data set. The sane
station serial nunber nust be consistently used throughout the OBS or DESC data
set of a horizontal control job.

As stated in the I NTRODUCTI ON, 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 nmay contain a greater nunber of points than the correspondi ng GECD DESC dat a
set. This might occur when there is no descriptive data for the periphera
points and for unmarked (auxiliary) points. Station descriptions or recovery



notes are required only for recoverable survey points. Apart fromthe

peri pheral points, there may be a nunber of nonrecoverable control points
(either originally unmarked or confirmed |ost) which nmust be carried along in
the OBS data set for network integrity purposes. There nay al so be recovery
notes for stations not used or found destroyed in a survey. Qbservations 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 avail abl e.
In these instances the submtting organi zati on should wite a description for
each recoverable control point and include it in the GECD DESC data set.

When recording data on nmagnetic tape or floppy disks (see MEDIA FOR SUBM TTI NG
DATA), the two data sets of a horizontal control job nust be submitted in
separate files. These files may be on the sanme disk/reel of tape or on
different disks/reels. |In any case, the first record of every data set (see
Chapters 2 and 3) nust contain information positively identifying the data and
project: the job code, the data set type, the nane of the subnitting agency, and
the data set creation date.

MEDI A FOR SUBM TTI NG DATA

Al t hough, in principle, any conputer-readabl e, general-purpose data-recording
medi um can be handl ed, the two nedia currently acceptable to NGS are the 5 1/4
inch and 3 1/2 inch floppy disk and the standard 1/2 inch nmagnetic tape.
Magneti c tape should be used only as the mediumfor submtting | arge vol unes of
data. Floppy disks are preferred when subrmitting a single job or jobs which
contain small to medi um anmounts of data.

When data are submitted on floppy disks, the files must be created using an
M5 DOS operating systemand be in ASCI|I character format.

The followi ng information nmust be provided for each floppy di sk subnitted:

1. Conmplete nane and address of the submitting agency.

2 Nunber of files and the nane of each file on the disk.

3 Met hod of keying data and nachi ne used (e.g., MIEN on the |BM PC).
4, Disk format (360 k, 750 k, 1.2 m or 1.4 mare acceptable).
5

Nane and tel ephone nunber of the person to be contacted in case
of difficulty with the data

1-3
This information should be furnished in a letter of transnmittal. A copy should
be packed with the data set.

Wien the data are subnmitted as files of formatted records on nagnetic tape, the
following information is expected to be given for each reel of tape:

1. Name and address of the submitting agency.

2. Reel nunber or identification synbol assigned
by the submitting agency.

3. Nunber of files and contents of each file
by job code and data type (e.g. A HZTL OBS,
XX GECD DESC, etc.).

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

5. Internal label information (e.g. non-I|abel ed,



standard | BM | abel, etc.).

Nunber of tracks (7 or 9) and parity (even or odd).
Recordi ng density (556, 800 or 1600 BPI).

Record length (LRECL) and bl ock size (BLKSIZE)

© ® N o

Character representation code (BCD, EBCDIC, etc.)
and keyt ape equi pnent designation, if applicable.

10. Nane and phone nunber 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 itenmizing the data transmtted should al ways be prepared
for each data shipnment. One copy should be enclosed with the data shipnment, one
sent by separate nail to NGS, and another copy retained by the sender. See
ANNEX K for current nailing instructions. |In every case, the submtting

organi zation should retain a backup copy of all the data shipped until NGS
acknow edges receipt of the data.

CODI NG KEYI NG AND DATA VERI FI CATI ON

Al'l data submitted to NGS for insertion into the National Ceodetic Survey Data
Base nust be coded and keyed in strict conformty with the formats and
specifications contained in this publication. 1In addition, the keying of all
data nust be verified.

1-6
Detailed formats and specifications for the coding and keyi ng of horizontal
control jobs are contained in Chapter 2 (HZTL OBS data) and in Chapter 3 (GECD
DESC data). The formats were designed to allow the keying and verification of
the data to be acconplished on standard conputer equi pnent, hence the
80-character record was adopted as the standard for all applications.

Wien codi ng and keying the data entries, carefully insure that al phabetic
characters (letters) will be keyed using the al phabetic keys, and that nuneric
characters (nunbers) will be keyed using the nuneric keys. |In particular

m scodi ng and mi skeying the followi ng characters nust be avoi ded:

0 - nunber "zero" 1 - nunber "one" 2 - nunber "two"
O - letter "O" L - letter "L" Z - letter "Z"

SPECI AL CHARACTERS

In addition to the al phabetic characters (letters A through Z) and the nuneric
characters (nunbers 0 through 9), only the followi ng special characters are
al | oned:

(*) asterisk (+) plus sign

( ) blank or space (-) mnus sign or hyphen

(,) comua (=) equal sign

(.) period or (/) slash or solidus
deci mal point (() left parenthesis

($) dollar sign ()) right parenthesis



SEQUENTI AL RECORD NUMBERI NG

The first six characters of every record are reserved for a record sequence
nunber. The purpose of nunbering records sequentially is to insure that the
proper sequence of individual records in a data set can be verified and, if
necessary, restored. The sequenci ng nunbers nust be assigned in ascending
order, starting with the first record (the Data Set ldentification Record) and
ending with the last record (the Data Set Term nation Record).

The preferred assignnment of sequence nunbers starts with 000010 on the first
record in the data set (the Data Set ldentification Record) and increnments by 10
on each successive record. This nunbering systemallows up to nine records to
be inserted between any two originally nunbered records w thout the necessity of
renunbering any records in the data set. Even when a large bl ock of onmtted
records must be inserted, only a few of the existing records will have to be
renunbered. To allow for the detection of missing records, all insertions

and/ or del etions which deviate fromthe basic 000010, 000020, 000030, etc.
"increnent-by-ten" record sequence nust be accounted for in the letter of
transmittal.

Di scounting any after-the-fact insertions, the above-described sequenti al
nunbering systemw ll permt a naxi mum of 99,999 uni quel y-nunbered records
in any one data set. Should there ever be a need for a greater nunber of
records in a data set, retain only the last six digits of the higher
sequence nunbers, i.e., ... 999980, 999990, 000000, 000010, etc.

1-7
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Chapter 2

HORI ZONTAL OBSERVATI ON (HZTL OBS) DATA

| NTRODUCTI ON

The purpose of this chapter is to provide detailed specifications and
instructions for the coding and keying of an observation data set for a

hori zontal control job. As explained in Chapter 1, a horizontal control job
consists of two distinct data sets which nust be submitted together. The
conpani on 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
(CGECD DESC) data set is discussed in Chapter 3.

HZTL OBS DATA SET RECORDS

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

Project Data

Hori zontal Direction Data

G obal Positioning System Data

Hori zontal Angle Data

Vertical Angle/Zenith Distance/lLevel Data
Di stance Data

Azi nut h Data

Survey Equi pnent Data

Control Point Data

Fi xed Control Data

Wthin these categories, the data have been grouped into one or nore |ogica
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 "colums" (standard punched card image). Wthin
each record, the 80 colums 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 itemis



entered. The set of

strings of al phanuneric characters is known as the "format" of that record.

The types of

records which nmay appear in an HZTL OBS data set are listed in

Table 2-1 on the follow ng page. Each type of record has been given a nane.

bl ock diagram portraying the data fields and a brief description of each data

field in that

record can be found in the FORVAT DI AGRANS.
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TABLE 2-1

HORI ZONTAL OBSERVATI ON DATA SET RECCORDS

* aa*

[ FI RST RECORD]

Data Set ldentification Record

* 10*
* 11*
* 12*
* 13*

Project Title Record

Project Title Continuation Record
Project Information Record

CGeodetic Datum and Ellipsoid Record

*20*
*21*
*22*

Hori zontal Direction Set Record
Hori zontal Direction Comment Record (Optional)
Hori zontal Direction Record

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

GPS Cccupation Header Record

GPS Cccupation Conment Record (optional)

GPS Cccupation Measurenent Record

GPS d ock Synchroni zati on Record

GPS d ock Synchroni zati on Conment Record (optional)

*30*
*31*
*32*

Hori zontal Angle Set Record
Hori zontal Angle Comment Record (Optional)
Hori zontal Angle Record

* 40*
* 41*
* 42*
* 45*
* 46*
* 47*

Vertical Angle Set Record

Vertical Angle Commrent Record (Optional)

Vertical Angle Record

Cbserved Difference of Elevation Record

oserved Difference of Elevation Conment Record (optional)
Cbserved Difference of Elevation Continuation Record

*50*
*51*
*52*
*53*
*54*
*55*

Taped Di stance Record

Unr educed D st ance Record

Reduced Di stance Record

Unr educed Long Li ne Record
Reduced Long Li ne Record

D st ance Comment Record (Optional)

*60*
*61*

Lapl ace / Astronom ¢ Azinuth Record
Geodetic Azimuth Record

*70*
* 71*

I nstrunment Record
GPS Antenna Record

* g0*
* g1 *
* g%
* §3*
* 84*
* §5*
* 8G*

Control Point Record

Control Point Record (UTM SPC)

Ref erence or Azinuth Mark Record

Bench Mark Record [discontinued - Use *86* record instead]
CGeoi d Height Record (Optional) [discontinued-Use *86*]

Defl ecti on Record (Optional)

Othonetric Height, Geoid Height, Ellipsoid Height Record

* 90*

Fi xed Control Record

* aa*

[ LAST RECORD|
Data Set Term nati on Record

rul es by which the specific data itens are converted into

A



Note: The synbol "aa" denotes the two-character job code assignhed
by the submtting organization - see Chapter 1.
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Except for the first and | ast records of the data set, the second character
field of each record (colums 7-10) contains a two-digit nunerical data code,
preceded and followed by an asterisk, which specifies the format type for that
record (*10*,*11*,...,*90* - see Table 2-1). |In the first and | ast records of
the data set (the Data Set Ildentification Record and the Data Set Term nation
Record) the second character field (colums 7-10) contains the two-character
al phanuneric job code assigned by the subnmitting organization (*Al*, *A2*,
*77Z* - see Chapter 1). The first character field of every record (colunns 1 6)
is reserved for the respective record sequence nunber - see Chapter 1. The
remai ni ng portion of each record (colums 11-80) contains character fields which
are unique to each type of record

STRUCTURE OF THE HZTL OBS DATA SET

The first record of an HZTL OBS data set nust be the Data Set Ildentification
Record. It contains the required information to identify the data set and to
correlate it with its conpani on GECD DESC data set - job code, data type (HZTL
OBS), nane of submitting organization, and date the data set was created. The
| ast record of the data set nust be the Data Set Termi nation Record. It is the
only other record in the data set containing the job code that appears in the
same field (colums 7-10) on the Data Set l|dentification Record.

The HZTL OBS data set is bracketed by these two delinmiting records. The data in
between may pertain to one or nore units of field work. The field observation
data for several horizontal control survey projects nmay be subnitted in one HZTL
OBS data set under the sane job code, provided that the total nunber of contro
poi nts does not exceed 9999 (see Chapter 1). Wen two or nore projects are

i ncluded in one job, each project nmust be grouped to forma conplete unit. Each
proj ect must begin with a *10* record, contain any nunber of the other types of
records in proper sequence, and terminate with one or nore *90* records.

TABLE 2-2 - HZTL OBS STRUCTURE
Data Set ldentification Record
*10* record

S First Project
*90* record
*10* record

M Second Proj ect
*90* record

*10* record
M Last Project

;Qb; record
Data Set Term nati on Record




A horizontal contr

HZTL OBS data set,
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ol survey project is defined as a unit of field work
contai ning a nunber of survey points (control points and periphera
points - see Chapter 1) which are connected by observations - horizonta
directions, horizontal
d obal Positioning System (GPS) phase neasurenents. Wen coded as a part of an
a project is a block of records conprising record groups
arranged in the foll ow ng order

angl es, vertical angles, distance neasurenents, and/or

Project Data (*10*-Series) Records:

*10*, *11*, *12*,*13* records

Hori zontal 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
;éb;,*Zl*,*ZZ*,...,*ZZ* for last set of horizontal directions

d obal Positioning Systens Data (*20*-Series) Records:

*QB%, ¥ 2%, % Q7% ¥ 27
*QB% | % 2B%, ¥ 2T+, ¥ 27+

*QB% % DBY, ¥ 2T, * 27

*D8* *xQ*

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

for last set of GPS data
for each cl ock synchroni zation

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

Hori zontal 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
;éb;,*31*,*32*,...,*32* for last set of horizontal angles

Vertical Angle/Zenith D stance/Level Data (*40*-Series) Records:

*40%, *41*%,*42%, ... ,*42* for first set of vertical angles
*40%, *41*%,*42%, ..., *42* for second set of vertical angles
;Ab;,*41*,*42*,...,*42* for last set of vertical angles

*45*, *46% AT
*45% | % AG*, * AT
*45% | *AGY, * AT

for first elevation difference
for second el evation difference
for last elevation difference

D stance Data (*50*-Series) Records:

*50*, *55* for
*51*, *55* for
*52*  *55* for
*53*, *55* for
*B54*  *55* for

each
each
each
each
each

taped di stance

unreduced | i ne-of -sight distance
reduced |ine-of-sight distance
unreduced | ong-1line distance
reduced | ong-1ine distance
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Azi nuth Data (*60*-Series) Records:

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



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

*70* for each item of survey equi pment used in the project
*71* for each GPS antenna used in the project

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

*80* or *81* for first control point

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

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

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

;éb; or *81* (possibly *82*) for l|ast control point
*82* for each peripheral RMor AZ MK at |ast control point
*85* *86*, as applicable, for last control point

Fi xed Control Data (*90*) Records:

*90* for each control point published by the NGS

PRQJECT DATA RECORDS

*10* - Project Title Record

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

*13* - CGeodetic Datumand Ellipsoid Record

The project data records, identified by *10*-series data codes, are |listed
above. The *10* record which contains the title of the project is always
required; a *11* record is required only if the project title exceeds the
70-character field allowed on the *10* record. Do not divide words between the
*10* and *11* records. The *12* record, which contains the date and genera

| ocation of the survey, the survey nmethod enpl oyed 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

hei ghts, and/or ellipsoidal distances given in this project are specified. This
record is required only if the geodetic datumis other than the North American
Dat um of 1983 (NAD 83). The entries on these records (see FORVAT DI AGRAMS) are
sel f-expl anatory; however, the following data items will be explained in greater
detail:

Project Title: The elenents of a good horizontal control survey project
title should include (1) the order of accuracy of the survey, (2) the type of
the survey, and (3) the geographic locality of the survey. Since the first two
el ements are coded el sewhere (*12* record), only the geographic locality of the
survey needs to be spelled out in the title. The use of geographic locality
alone for the title of a horizontal control survey project has traditionally
been the practice of NGS and its predecessors.
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In general, the title by which the project is known to the submtting agency
shoul d be used, supplenented to reflect geographic locality, as required. |If

the project is best described as covering an area network (triangul ation 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
gi ve the geographic localities of its endpoints, in the order of the progress of
the survey (e.g., CHARLESTON TO CAPE ROVAIN). Unless it is a part of the geo-
graphic locality name, omt the state or country designation if only one state
or country is involved. This information will be coded on the *12* record.



O herwi se, use abbreviations listed in ANNEX AL Onit comras, periods, etc., and
abbreviate in the interest of fitting the entire title on the *10* record, if
possi bl e.

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

Oder and dass 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 Contro
Net wor ks, prepared and published by the Federal Geodetic Control Commttee
(FGCO), Rockville, MD (Septenber 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 |ower-than-third-order accuracy. The respective two-
digit codes are as foll ows:

AA - AA Order Interferonetric Positioning
A0 - A Oder Interferonetric Positioning
BO - B Order Interferonetric Positioning
00 - Trans-Continental Traverse

10 - First Order

21 - Second Order d ass

22 - Second Order dass |1

31 - Third Order d ass

32 - Third Oder Cass Il

40 - Lower Than Third O der

The order-and-cl ass code assigned to a horizontal control survey project should
refl ect the procedures and specifications by which the main-scheme network was
observed. It is understood that many tinmes there are suppl enmental contro
points and intersected | andmarks to which observations of a | esser order of
accuracy are made.

Wien wel | -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
hi ghest order of accuracy observed (i.e., if networks of both Ist Oder and 2nd
Order Cass | appear in a horizontal 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 nai n-schene network the control point belongs - see section entitled
SURVEY PO NT DATA RECORDS and al so see ANNEX E.

DATE AND TI ME

The date the HZTL OBS data set was created nust appear on the Data Set |denti-
fication Record, and the dates on which survey operations commenced and

term nated nust be entered on one of the project data records (*12* record). In
addition, character fields for the date and tine of observation are provided on
all observation data records. Throughout the HZTL OBS data set, date and tine
are to be coded as foll ows:

Date: The full date is coded as an eight-digit integer nunmber consisting of
four two-digit groups denoting (fromleft to right) the | ast whole century,
nunber of full years since the last turn of century, nonth of the year, and day



of the nonth (CCYYMVDD). When the century is onmitted, the date is coded as a
six-digit integer nunber denoting the year, nonth, and day (YYMVDD). |If the day
is not known, |eave the last two colums of the field blank; if the nonth is not
known, |eave the last four columms of the field blank. For exanple, 8 February
1970 woul d be coded as foll ows:

1. Full date is known: 19700208 or 700208
2. Day of the nonth is not known: 197002 or 7002
3. Month of the year is not known: 1970 or 70

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

Tine: 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
nunber consisting of two two-digit groups denoting (fromleft to right) the
hours and minutes of a 24-hour clock (HHW, to be entered in the |eftnost four
colums of the field. The last colum of the five-character tine field is
reserved for the appropriate one-letter tinme zone designati on(see bel ow).
Except for GPS observations, the local zone tine is to be used; in this nmanner
anbiguities are avoi ded concerning the date, which is always assuned to be the
"local" date (i.e., the date changes at |ocal nidnight).

NOTE: The tinme of GPS data nust be in Universal Coordinated Tine
(UTC), otherwi se known as G eenwich Mean Tine (GMIN or ZULU tine.

Tinme Zone: A time zone is a geographic region in which uniformtine
differing by an integer nunber of hours fromthe G eenwich Mean Tine (GMI) is
mai ntained by law. In theory, a tine zone extends 7-1/2 degrees in |ongitude
east and west of a "tine neridian" whose longitude is a nultiple of 15 degrees
(since the Earth rotates 360 degrees in 24 hours, 15 degrees of |ongitude
di fference equals one hour of tinme difference). In practice, the lines which
separate adjacent time zones follow political boundaries and are therefore
rather irregular. Associated with every tinme zone is a "time zone description”
- an integer nunber positive west of G eenwi ch and negative east of Geenw ch -
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whi ch represents the nunber of hours which nust be added (al gebraically) to the
| ocal zone tinme in order to obtain the corresponding GMI. The tinme zone
description is reduced by one hour when the standard zone tine is changed to
dayl i ght -saving tine.

Instead of the nunerical tinme zone descriptions, it is nore convenient to use
the U S. Navy one-letter codes which uniquely identify every tinme zone around
the world. In this system GMI 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
omtted. Tinme zones west of Greenwich are identified by letters NOP, etc.,
through X. The letter Y is used to designate the western half of the tine zone
centered on the neridian of |ongitude 180 degrees (International Date Line), and
the letter Mis used to designhate the eastern half of this zone.

The worl dwi de use of the tine zone descriptions and of the U S. Navy one-letter
designations is illustrated in ANNEX H In the continental United States (US),
Al aska (AK), and Hawaii (H') the tine zones are as foll ows:

TABLE 2-3 - U.S. NAVY Tl ME ZONE DESI GNATI ONS

STANDARD DAYLI GHT TI ME TIME ZONE | U S. NAVY
TI ME TI ME MERI DI AN | DESCRI PT' N|DESI GNATI ON
Atlantic AST |Eastern EDT 60W +4 Q (Quebec)
Eastern EST (Central CDT 75W +5 R ( Roneo)
Central CST |Mountain MOT 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 (Wi skey)

If the tinme zone cannot be reliably ascertained, |eave the |ast colum of the
time field blank. In this case, the tinme coded into the first four columms of
the tine field will be interpreted as the standard tine in a zone determ ned on
the basis of the Iongitude of the survey point fromwhich the respective
observati on was taken

OBSERVATI ON DATA RECORDS

In connection with classical survey operations, the term"observation" is used
to denote one of many angul ar and |inear neasurenents acconplished to quantify
geonetric rel ationshi ps anong survey points. 1In this context, the observations
whi ch occur in a horizontal control survey project can be classified as (1)

hori zontal directions, (2) horizontal angles, (3) vertical angles/zenith

di stances/l eveling, and (4) distance neasurenents. Astronom ¢ and geodetic
azimuths used for orientation control nay al so be regarded as a type of
observation. The HZTL OBS data set records which pertain to these observations
are categorized as foll ows:

*20*-Series Records - Horizontal Direction/GPS Data

*30*-Series Records - Horizontal Angle Data

*40*- Series Records - Vertical Angle/Zenith D stance/lLevel Data
*50*-Seri es Records - Distance Data

*60*-Seri es Records - Azimuth Data
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Al t hough the GPS data records are not observations as defined here, they are
used in conjunction with observational phase neasurenents to derive the Data
Transfer Records (ANNEX N)

The basic el enent of an observation is a numerical value expressing the
measured quantity in appropriate units of measurenent. The units of neasurenent
used consistently for all observations in the HZTL OBS data set are (1)
sexagesi nal degrees, mnutes, seconds, and decinmals of a second of arc for
angul ar observations, and (2) neters and decinmals of a meter for distance
measurenents. In addition to the respective neasured quantity, other el enents
necessary to describe a horizontal control survey observation are (1) the type
of observation, (2) the identity of the survey points fromwhich and to which
the observation is taken (standpoint and forepoint - see below, and (3) an
estinmate of the accuracy of the nmeasured quantity. At tines, auxiliary

i nformati on such as the tinme of the observation and the hei ght of the instrunent
and/or target are required in order to obtain proper spacial relationships.

The type of observation is specified by the data code of the record. The survey
poi nts associated with an observation are identified by unique, job-specific
station serial nunbers (see below). A reliable, specific estinate of the
overal |l accuracy of a horizontal control survey observation is rarely at hand.
However, a generalized accuracy estimate can be inferred fromseveral data itens
which are nornally available - the order and class of survey, the type of survey
equi pnrent used, the nunber of replications (independent neasurenents) taken, and
the rejection Iimt enforced. Wth the exception of the Job-Specific Instrunent
Nunber (see below), the observation data itens related to the estinate of
accuracy of a horizontal control survey observation will be treated in the
section entitled ACCURACY OF THE OBSERVATI ONS.

Several data itenms which appear on the observation records are treated bel ow
Det ai | ed expl anation of other observation data itens is given elsewhere in this
chapter.



St andpoi nt _and Forepoint: In connection with a horizontal control
observation, the point fromwhich the observation is taken (e.g.,
which is occupied with a surveying instrunent) wll
"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."

survey
t he point
be referred to as the

Station Serial Nunber: For the purpose of identifying the standpoint and
forepoint on the observation records in a concise nanner, each survey point
(control point or peripheral point) is assigned a job-specific station serial
nunber in the range 0001 to 9999. See Chapter 1 for a detailed explanation of
the survey point nunbering system See also the next section entitled
ASS| GNVENT OF STATI ON SERI AL _NUMBERS
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Weat her 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 genera
probl em i ndi cator, which should be the digit "0" under nornmal conditions or the
digit "1" if a problemwas encountered during an observation, in which case the
probl em nmust be expl ai ned on one or nore coment records to i mediately follow
the observation record. The other four one-digit codes are indicators of
visibility, tenperature, cloud cover, and wind, in that order. These indicators
may assunme the values 0, 1, or 2 (see Table 2-4 below). Any one of these five
i ndicators 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 Probl em See Not
| NDI CATOR Encount er ed Conment Used
VI SI BILITY CGood Fair Poor
| NDI CATOR (Over 15M) (7M to 15M) (Under 7M)
TEMPERATURE Nor mal Range Hot Col d
| NDI CATOR (32~F to 80~F) (Cver 80~F) (Bel ow 32~F)
CLOUD COVER d ear Partly d oudy Over cast
| NDI CATOR (Bel ow 20% (20%to 70% (Over 70%
W ND Cal m Moderate * Strong **
| NDI CATOR (Under 5MPH) |(5MPH to 15MPH) | (Over 15MPH)

*No effect on observations. **Possibly affecting observations.
***Blank if the condition is not known or not applicable.
Job- Specific Instrunent Nunber: The instrunent used to acconplish a
hori zontal control survey observation nust be known; the type of survey
equi prent (i.e., its resolution and expected accuracy) will be used to compute a
standard error for the observation. |In order to identify the instrunent on
the respective observation record in a conci se manner, a unique three-digit
nunber in the range 001 to 999 is to be assigned to each item of survey




equi prent used in the job. 1In cases where this may be inpractical, a three-
digit instrunent nunber may be assigned to a class of survey equiprment (e.g.,
all 100-foot uncalibrated steel tapes could be treated as one "instrument"), it
bei ng understood that such a class |abel nust correctly reflect the type,

resol ution, and expected accuracy of all instrunents covered by it.

In a manner anal ogous to the assignment of station serial nunbers, the

i nstrunment nunbers are to be unique throughout a job, i.e., an item of

survey equi pnent which appears in nore than one project in the job nust be
consistently identified by the sane nunber, while different itens of survey

equi prent mnust be identified by different nunmbers throughout the HZTL OBS data
set. A *70* record nust be prepared for each item of survey equi prent whi ch has
been assigned an instrunent number - see SURVEY EQUI PMENT DATA RECORDS
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Job Specific GPS Antenna Nunber: |In a manner anal ogous to the assignnent of
job specific instrument nunbers, the job specific GPS antenna nunbers are to be
uni que throughout a job, i.e., each GPS antenna which appears in nore than one
project in the job nust be consistently identified by the sane nunber, while
different antennas nust be identified by different nunbers throughout the HZTL
OBS data set. A *71* record nust be prepared for each antenna which has been
assi gned an antenna nunber - see SURVEY EQUI PMENT DATA RECORDS.

Hei ght of Instrunent and Height of Target: Horizontal control survey
measurenents are sel dom observed literally nark-to-nmark between the survey
points involved. Normally, they are neasured froma surveyi ng instrunent
mounted on a tripod, wooden stand, or survey tower erected over the standpoint
to a "target" (e.g., a survey light, retro-reflector, or renpte instrunent)
mounted on a simlar structure over the forepoint.

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

el ectroni c di stance neasurenents. This distance is also known as the "hei ght of
obj ect . "

Together with the elevation (and geoid height) of the respective survey points,
the height of instrument and the height of target are desired data itens in sone
hori zontal control survey observations and required in others. For horizonta
directions and horizontal angles, the height of instrunment and the height of
target are desired for the conputation of skew nornmal and defl ection
corrections. For vertical angles and distances, the height of instrument and
the height of target are required for the reduction of instrunent-to-target
nmeasurenents to mark-to-mark val ues.

Wien the surveying instrunent cannot be installed directly over the desired
survey point and eccentric observations which are to be reduced to center are
submitted, the height of instrunent entered on the observation record nust be
the vertical distance between the top of the survey point mark to which the
eccentric observations are to be reduced and the horizontal plane passing
through the optical center of the horizontally-offset surveying instrunent. The
same consi derations apply to an eccentric target, retro-reflector, or renote

i nstrument.

Hei ght of GPS Antenna: The desired antenna height is the vertical distance




fromthe top of the occupied survey point mark to the L1 phase center of the
antenna used with the GPS receiver. See diagramon page 2-52a.

Visibility Code: Information concerning intervisibility between

monunent ed control points is of great value to the |ocal surveyor, who is not
normal ly prepared to build survey towers over the control points to be occupied
or sighted upon. To allow for recording this information, a provision was nade
for a one-letter visibility code on the observation records which pertains to

| ine-of -sight observations. This code indicates whether or not the forepoint
(i.e., atarget which mght be easily constructed over the forepoint) can be
seen fromground | evel (height of eye) at the standpoint.
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Since reference marks, azinuth marks, and the horizontal control point to which
they belong are assuned to be intervisible at ground level, the visibility code
is further used to indicate whether the forepoint is an RMor an AZ W
associated with the standpoint. The respective one-letter codes are |isted
below. If a conflict arises in the assignment of a visibility code, the
hierarchy inplied by this Iist should be followed. In each case, "forepoint" is
meant to describe either a natural target or a sinple target installed at
hei ght - of -eye | evel over the forepoint, and "ground" inplies height-of-eye | eve
at the respective standpoint.

N - Forepoint is not visible fromground.

R - Forepoint is an RM associated with standpoint.

Z - Forepoint is an AZ MK associated with standpoint.
V - Forepoint is visible from ground.

PwdNE

The codes R and Z are to be used only for reference and azi muth narks which are
associated with the standpoint, that is, in connection with observations from
the respective horizontal control point to its own reference or azimuth nmarks,

or possibly in connection with observations taken anong the reference or azinmuth
mar ks bel onging to the sane control point. Wen the forepoint is an RMor AZ MK
whi ch bel ongs to another control point, the codes N or V, as applicable, should
be used. The visibility code field should be left blank if the intervisibility
bet ween the respective standpoint and forepoint is not known.

ASSI GNVENT OF STATI ON SERI AL NUMBERS

The station serial nunber (SSN) is a four-digit nunber 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 nunbering systemwas explained in detail in Chapter
1. To recapitulate, a survey point is defined as any point in a survey project
whi ch has one or nore observations to it or fromit. |In a horizontal contro

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 determ ned
in a previous survey. Exanples of a control point are (1) a nonunented (or
otherwi se permanently nmarked) triangulation, trilateration, traverse, or GPS
station; (2) a recoverable |andmark (usually an intersection station) such as a
flagpol e or church spire; or (3) an unmarked (and hence nonrecoverabl e) survey
poi nt which nust 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 avail able fromother sources, and which does not
qualify as a peripheral point (see below) mnmust also be treated as a contro
point, in that such a survey point nust be identified by a unique, station
serial nunmber (see *82* record under RECORD FORMATS)

Each control point in a horizontal control job nust be assigned a unique, four-
digit station serial nunber. Wen nore than one project appears in a job, care



must be taken to insure that (1) the sane station serial nunber is assigned to a
control point which several of the projects may have in comon, and that (2)
different control points are assigned different station serial nunbers

t hroughout the horizontal control job. The station serial nunbers assigned to
control points in the OBS data set of a horizontal control job nust be the sane
as those used to identify the sanme control points in the correspondi ng DESC dat a
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set. In particular, any survey point for which a description and/or recovery
note is to be submtted in the DESC data set nust be identified by a unique,
station serial nunmber, i.e., it nmust be carried as a control point in the

correspondi ng OBS data set.

Peri pheral Points: Peripheral points are survey points in the vicinity of a
control point which are not intended for positioning, such as reference marks
and azimuth narks. These points are still identified by unique, four-digit
station serial nunbers. Unnonumented eccentric instrunent setups and eccentric
targets/reflectors are al so peripheral points if the respective observations are
reduced to center.

An eccentric point, RM or AZ MK is not always treated as a peripheral point.
If the eccentric instrunent setup or target/reflector placenent is nade over a
monunent ed (or otherw se permanently marked) point which can serve as a contro
point (e.g., when a reference mark is occupied), in nany cases it wll be
desirable to treat the eccentric point as another control point. In any case,
when an eccentric point is offset nore than 10 nmeters fromthe 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 it is permanently marked or not.

A RMor an AZ MK which has not been occupied (i.e., one which has one or nore
directions, angles, and/or distances neasured to it but not fromit) is a

peri pheral point. But, if it is to be positioned, treat it as another contro
point. An RMor AZ MK that is occupied as a part of the survey schene (i.e., as
an eccentric occupation of the respective control point) should al ways be
treated as a distinct control point. An RMor AZ MK that has directions,

angl es, and/or distances neasured fromit (as well as to it) for the purpose of
veri fying and/ or suppl enenting the observations which tie together the contro
point and its peripheral points may renain a peripheral point even though the RM
or AZ MK nay appear as a standpoint on an observation record in this particular
case.

The observations which establish the |inkage between a peripheral point and
its respective control point nmust appear anong the observation data records. As
a mninum the follow ng observations are required:

1. Eccentric Points: At |east one angul ar observation (horizonta
direction or horizontal angle) and one di stance neasurenent, either from
the eccentric point to the respective control point, or fromthe contro
point to the eccentric point.

2. Reference Marks: At |east one angul ar observation (horizonta
direction or horizontal angle) and one di stance nmeasurenent fromthe respective
control point to the RMin question

3. Azinmuth Marks: At |east one angul ar observation (horizontal direction
or horizontal angle) and one distance neasurenent fromthe respective contro
point to the AZ MK in question.
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TREATMENT OF ECCENTRI C OBSERVATI ONS




Wien the surveying instrunent cannot be installed directly over the desired
control point (i.e., when the control point cannot be "occupi ed"), observations
must be made with the instrunent offset a short distance fromthe intended
standpoint. Simlarly, when the target, retro-reflector, or renote instrunent
cannot be installed directly over the intended forepoint, observations are nade
to a target, retro-reflector, or renote instrunent which is offset a short

di stance fromthe respective control point. Wen such a condition exists, the
of fset point fromwhich 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 nornmally "reduced to center" as a part of the field
comput ati on process. A correction is conmputed for each eccentric observation
fromthe distance and direction of the offset. After such a correction is
appl i ed, the respective observation ceases to be "eccentric.” For all practica
purposes it is regarded as having been taken fromthe intended standpoint to the
intended forepoint. As a general 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 submtted, care nust be taken to sel ect one of
the two possi ble nethods of handling eccentric observations which is applicable
to the eccentric point in question, and to identify the respective eccentric
poi nt 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").

Met hod A: The eccentric observations are to be reduced to center
In this case, the eccentric point is identified as a peripheral point. Wen
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 nmethod is
applicable only to eccentric points which are offset no nore than 10 neters from
the respective control point. For offsets of greater than 10 neters Method B is
mandat ory.

Met hod B: The eccentric point is to be treated as a 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 seria
nunmber just as any other control point (see preceding section). It is given a
nane (e.g., SMTH ECC, if the nane of the respective control point is SMTH),
and a *80* or *81* record containing its (approxi mate) geodetic position and

el evation nust appear anong the *80*-series records. This nethod should be used
for eccentric points which are permanently marked, regardl ess of the offset

di stance involved. Method B nust al ways be used for eccentric points which are
of fset by nore than 10 neters fromthe respective control point, whether the
eccentric point is permanently marked or not.
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ACCURACY OF THE OBSERVATI ONS

For every horizontal control survey observation, an estimate of the absolute
accuracy of the nmeasured quantity nust be available for the purpose of assigning
appropriate weight to that observation when it participates in the adjustnent of
the respective horizontal control network. The absolute accuracy of a
nmeasurenent is defined as the degree to which the result of that neasurenent
approxi mates the true value of the neasured 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 conparing
the results of different neasurenents of the same quantity, and (2) by anal yzing
the m scl osures by which the neasured quantities fail to satisfy geonetric
conditions in the respective horizontal control network (e.g., triangle

m scl osures).

A horizontal control survey observation is rarely made as a single, isolated
measurenent. Once the required surveying equi pnent is set over the survey
points in question, it is a comobn practice to neasure the sanme quantity
(direction, angle, or distance) several tinmes within a short span of tine, each
conpl ete neasurenent being carried out according to an observati on scherme which
has been carefully designed to elimnate instrunmental errors (and possibly other
constant and systenatic errors as well). The advantage of "replication" is that
| arge blunders can be detected and elimnated, and that the resulting group of
nmeasurenents can be treated statistical as a random sanpl e.

Each nmeasurenent is corrected for any known constant and/or systematic error.
Then the resulting corrected sanple elenments are screened for outliers (larger-
than expected random errors which are suspected to be blunders), usually by the
application of a fixed, enpirical rejection linit, and the nean of the renmining
measurenents i s used as the best approximation of the true val ue.

Assum ng that the blunders and/or outliers have been elim nated, and that
constant and/or systematic errors fromall known sources have been elininated
either by the observing procedure or by the application of conmputed corrections,
other errors remain, as evidenced by a random di sagreenent (however snall) which
still normally exists anong "corrected” sanple elenents. |If another sanple of
nmeasurenents of the same quantity is taken with the sane type of instrunment but
under different environnental conditions, the mean val ue of the second sanple
will normally differ fromthe first sanple. |If nany such sanples are taken, the
mean val ues of the re-observed sanples will be found to disagree in a random
manner as wel | .

The errors which remain after the blunders and outliers are elimnated and
after the sanple elenments are corrected for constant and systenmatic errors

are seen as randomerrors of two different kinds. Randomerrors of the first
kind are those errors which nanifest thensel ves as discrepanci es anong the

el ements of a sanple. Since the presence and general nagnitude of these errors
are readily apparent when the el enents of the sanple are conpared, randomerrors
of the first kind are known as "sanple-internal” or "internal" errors. Random
errors of the second kind are those errors which remain constant for al
measurenents within a sanple but vary in a random manner for sanples which are
reobserved under different conditions. Since they introduce the sane bias into
every neasurenent in the sanple, the presence and general magnitude of these
errors becone apparent only when the nmean val ues of several reobserved

sanpl es are conpared, or when m scl osures of geonetric conditions in the
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respective horizontal control network are anal yzed. Because of this fact,
random errors of the second kind are known as "sanpl e-external" or "external"
errors.

The accuracy estinate needed to determine the proper weight for a horizontal
control survey observation is the standard error (sigm) reflecting the

conmbi ned effect of the internal and external errors which affect that obser-
vation. Such an estimate of the total uncertainty associated with the
respective nmeasured quantity is given by the vector sum (square root of the sum
of squares) of the one-signma estinmates reflecting the contributions of the
correspondi ng internal and external errors.

A direct estimate of the contribution of the respective internal errors (i.e.,
the Internal Consistency Signma - see bel ow) can be obtained as the standard
devi ation of the conputed sanple nean; a val ue based upon experience may be
gi ven when the sanple size is one. |If no value is specified on the respective



observation record (i.e., the field is left blank), a one-signma estimte can be
obtained as a function of the rejection linmt and nunber of replications, or
froma default value based on the type of survey equi prent used, numnber 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 horizonta
control survey observations are not nornally re-acconplished by design under

di fferent environnental conditions for the purpose of evaluating the effect of
the external errors. A value based on experience may be given; however, if no
val ue is specified on the respective observation record (i.e., the field is left
bl ank), a default value based on the survey equi pnent used, order-and-class of
the survey, and on the type of the survey points involved will be assigned. In
connection with triangul ation projects, a collective estinate of the externa
error affecting horizontal directions (or horizontal angles) in that project
will be recovered fromthe set of triangle msclosures when that project is
first adjusted by NGS.

The data itenms which pertain to the accuracy estimate of the respective
hori zontal control survey observation not treated el sewhere in this chapter
are defined bel ow.

Nunmber of Replications: Nunmber of independent neasurenents of the sane
quantity, nornmally carried out within a short span of tine (i.e., under the
sanme environnmental conditions) by the same personnel using the sane equi pnent
(i.e., sanple size). |In connection with horizontal control survey observations,
it is the nunber of times a conplete nmeasurenent procedure (observing scheme) is
executed with the objective of obtaining a group of measurenents the nmean val ue
of which is to be used as the observed quantity (e.g., nunber of positions in a
set of horizontal directions).

Rejection Linmit: Mxinmmvariation allowed in a group of neasurenents.
The i ndividual mneasurenents which exceed this linit are normally dropped from
the sanple and hence do not enter into the conputation of sanple nean. For
hori zontal directions and horizontal angles, the rejection limt is expressed as
t he maxi num devi ation of the individual neasurenments fromthe respective sanple
mean. For vertical angles and for distance neasurenments, the rejection limt is
expressed as the naxi mum spread between the individual observations included in
the sanple (i.e., maxi mumrange).
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Internal Consistency Signa: One-signma estinmate reflecting the contribution
of the sanple-internal randomerrors 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
avai l abl e as the standard deviation of the conputed sanple nean. See di scussion
above concerning the treatnent of the accuracy estinmate of an observation for
which this data itemis mssing

External Consistency Signa: One-signa estinmate reflecting the contribution
of the sanple-external randomerrors 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 external errors is not normally
avai | abl e; however, a val ue based on experience may be given. See discussion
above concerning the treatnent of the accuracy estinmate of an observation for
which this data itemis mssing

HORI ZONTAL DI RECTI ON DATA RECORDS

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



The horizontal direction data records, identified by *20*-series data codes,
are |isted above; the bl ock diagrans depicting the respective formats
will be found under FORVAT DI AGRAMB

Since one horizontal direction by itself is neaningless, horizontal directions
nmust be observed in sets of two or nore directions. The respective
observations are nornally recorded in a field record book and | ater abstracted
onto a standard formwhich is usually referred to as the "abstract of

hori zontal directions.”" As recorded on the "abstract," each direction consists
of a group of "pointings" observed cl ockwi se fromthe "initial" (direction to
the first object sighted in the observing sequence), which is nornally assigned
a value of zero. For each forepoint included in the set, the horizonta
direction value desired is the nean value of the respective group of pointings
(in sexagesi mal degrees, mnutes, seconds, and decinals of second), corrected
for eccentricity of the instrunent and/or target, if applicable (see TREATMENT
OF ECCENTRI C OBSERVATI ONS) .

Each set of horizontal directions is to be submitted as a group of records which
must begin with one *20* record. 1In addition to containing information which
pertains to the set as a whole, the *20* record al so contains the data itens
associated with the initial direction. Follow ng the *20* record, there may be
one or nore *21* comment records. These conment records are optional, except
when the problemindicator flag on the *20* record (first digit of the weather
code) is "1", in which case at |east one *21* record contai ning an expl anation
of the problemencountered is required.

After the *21* record(s), or inmediately after the *20* record if no *21*
record(s) are present, one or nore *22* records nust follow, one for each
additional direction observed in the set. Each of these *22* records nust have
t he same standpoi nt designation and set nunber (see below) as the *20* record of
that horizontal direction set.
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Wien two or nore sets of horizontal directions are observed at the sane station,
each set nust be subnmitted as a separate, conplete group of *20*-series records
(i.e., a *20* record, one or nore *21* records if applicable, followed by one or
nore *22* records). Al sets observed at the sane station nust be assigned
different set nunbers and nust appear as consecutive sets in the order of
i ncreasing set nunbers anong the *20*-series records.

Set Nunber: The first set of observations associated with a survey contro
point is normally coded as 01. Subsequent sets are coded 02, 03, etc. Deviation
fromthis procedure should be explained either in the coment records or in the
transmitting letter to prevent soneone unfamliar with the original coding to
think that the records were not coded or |ost. Sets observed at periphera
eccentric points are considered to belong with the control point and nust be
nunbered as if observed at the control station. Again, the set nunbers of
successi ve sets of horizontal directions observed at the sane station (including
peri pheral stations) need not be consecutive, but they nust be assenbled in
i ncreasi ng order.

Nunber of Cbjects Sighted in This Set: The nunber of forepoints to which
directions were observed in the set of horizontal directions, including the
initial equals the nunber of objects sighted in the set. This nunber m nus one
is equal to the nunber of *22* records which nust appear behind the *20* record
in that set.

Date and Tine: The date of observation is required (at |east the year) and
must appear on every *20* record. The tine of observation, when available, is
desired to indicate the approxinmate tine of day; any tinme associated with the
set of horizontal directions (e.g., tine of first observation, mean tine of the
set, etc.) is acceptable. Both date and tine becone required itens when one




attenpts to set paraneters for an adjustnent based upon date and tine
constraints.

GLOBAL PCSI T1 ONI NG SYSTEM DATA RECORDS

*25* - @PS Cccupation Header Record

*26* - GPS CQccupation Comment Record (Optional)

*27* - GPS Cccupation Measurenent Record

*28* - GPS O ock Synchronization Record

*29* - GPS d ock Synchroni zati on Conment Record (Optional)

The d obal Positioning Systemrecords, identified by the *25* - *29* data codes,
are |listed above; the block diagrans illustrating the respective formats will be
found under FORMAT DI AGRAMS

Wher eas observati ons of classical survey operations are recorded in ASCI| 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 infornation on the *25* to *29* records
and the GPS code and phase neasurenments are required to derive the information
in the GPS Data Transfer Format file (G File) records: A B, CDE, F, GH (ANNEX

N) .

A set of one *25* and two *27* records nust exist for each independent
occupation of a control point by a GPS receiver. The first *27* record
indicates the time data recording was initiated plus associ ated occupation

i nformation; the second *27* indicates the tine data recordi ng was conpl et ed
pl us associ ated occupation information. Record the tine and date referenced to
UTC (or Greenwi ch Mean Tine).
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A *28* record, used with older receivers which do not recover tine fromthe
broadcast GPS signal, is required whenever GPS receivers nust be tine

synchroni zed to the external time source, e.g., another receiver or a naster
time source. Wen using these "codel ess" receivers, synchronization nust be

est abl i shed between all receivers taking sinultaneous neasurenments. Two
synchroni zations, nornally one before and one after collecting the GPS
observations, are required to check receiver clock drift and to verify that no
time synchronization errors ("junps") occurred during the observing period. The
*28* record is not required for nodern P-code receivers which may be referred to
as codel ess when in anti-spoofing node.

The station serial nunber, weather code, and job-specific instrunent nunber
fields are required on GPS records. These entries are fully explained in the
section, OBSERVATI ON DATA RECORDS. Oher entries in the GPS records are self
expl anatory.

Job-Specific Data Media Data Identifier: Since the GPS observables (code and
phase data) can not be practically acconmobdated in the formats of this text,
they nust be submitted in manufacturer specific or R NEX (Receiver |ndependent
Exchange) data file formats. Dependi ng upon the receiver type, one or nore
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 |abels of the phase data files. The sole function of the
data nedia 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

HORI ZONTAL ANGLE DATA RECORDS

*30* - Horizontal Angle Set Record



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

The horizontal angle data records, identified by *30*-seri es data codes,
are |listed above; the block diagrans illustrating the respective formats
wi |l be found under FORVAT DI AGRANMS

Hori zontal angles (clockw se), as opposed to horizontal directions, are normally
observed in connection with surveys of |ow accuracy (e.g., third order or |ower)
using repeating theodolites and engineer’s transits. The characteristic feature
of these instrunments is the double concentric notion 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., neasured several tines in succession, each
time allowing the horizontal circle reading to be increnented by the nagnitude
of the measured angle. The desired angul ar nmeasure, expressed to a greater
precision than the resolution of the respective instrunent, is obtained when the
total angle accunmul ated on the horizontal circle is divided by the nunber of
"repetitions.”

The nunber of repetitions nmust not be confused with the nunber of replications,
as one angl e neasurenent by this method, involving any nunmber of repetitions,
constitutes but one deternination of that angle (i.e., one replication).
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Normal Iy, several such determinations are made; the desired horizontal angle
value is the nean val ue of the respective group of neasurenents (in
sexagesi mal degrees, mnutes, seconds, and decinmals of second), corrected for
eccentricity of instrunent and/or target, if applicable (see TREATMENT OF
ECCENTRI C OBSERVATI ONS). Two forepoints are involved with every horizonta
angl e observation; the value given nust be the clockw se angle fromthe first
(left) forepoint to the second (right) forepoint.

Since a horizontal angle is a conplete observation in itself, every horizonta
angle may be subnitted as a "set of size one," i.e., as a *30* record foll owed
by one or nore *31* comment records. These coment records are optional,
except when the problemindicator on the *30* record (first digit of the

weat her code) is 1, in which case at |east one *31* record containing an

expl anation of the probl emencountered is required. Wen nore than one angle
is neasured as a part of the sane observing schene (e.g., angle observation by
Schrei ber’s nethod), the additional angles in the sanme set should be subnitted
as *32* records to follow after the *31* record or records, or inmmediately
after the *30* record if no *31* records are present. |In addition to the sane
st andpoi nt designation, each of these *32* records nust bear the sane set
nunber (see below) as the *30* record of that horizontal angle set.

When two or nore sets of horizontal angles are observed at the sanme station,
each set nust be subnmitted as a separate, conplete group of *30*-series
records (i.e., a *30* record, one or nore *31* records if applicable, followed
by one or nore *32* records). All sets observed at the same station nust be
assigned different set nunbers and nust appear as consecutive sets in the
order of increasing set nunbers anong the *30*-series records. |If horizonta
angles are to be reduced to center, the sets observed at peripheral eccentric
points of the same control point nust appear as nenbers of the sane sequence
together with any set or sets observed directly over the correspondi ng contro
poi nt .

Set Nunber: Normally coded as 01, unless two or nore sets of horizonta
angl es observed at the sane standpoint (either between the sane or between
different forepoints), in which case these sets nmust appear adjacent anong the
hori zontal angle data records. The first set in the sequence nust be assignhed
a two-digit set number, e.g., 01, and each additional consecutive set bearing
the sane standpoi nt designation nust be assigned a hi gher nunber, e.g., 02,



03, etc. For this purpose, sets observed at peripheral eccentric points are
considered to belong with the respective control point and nust be grouped
accordingly. The set numbers of successive sets of horizontal angles observed
at the sane station need not be consecutive; however, they nust be increasing.

Nunber of Angles (bserved in This Set: Total nunber of horizontal angles
observed as a part of the same observing scheme. This nunber mnus one equal s
t he nunber of *32* records which nust appear behind the respective *30* record
in that set.

Date and Tine: Date of observation is required (at |east the year) and
must appear on every *30* record. Tinme of observation, where available, is
desired to indicate the approximate tine of day; any tine associated with the
hori zontal angle observation (e.g., starting tinme, nmean tine, ending tineg,
etc.) is acceptable. Both date and tine beconme required itenms when one
attenpts to set paraneters for an adjustnent based upon date and tine
constraints.
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VERTI CAL ANGLE/ ZENI TH DI STANCE 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 diagrans illustrating the respective
formats will be found under FORMAT DI AGRAMS

Vertical angles (or zenith distances) are observed in connection with

cl assical horizontal control survey projects for the purpose of obtaining

el evation di fferences between horizontal control points by trigononetric

I eveling. The elevation of one or nore of the survey points involved nust be
reliably known from sone ot her source.

In addition to vertical angles and di stances between survey points, the
determ nation of the elevation differences by trigononetric |eveling requires
a know edge 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
sel dom known, it is a comon practice to assume a zero value for these
quantities, and therefore only approxinate results can normally be obtained.
For this reason, vertical control should not be extended by this nethod

wi thout frequent ties to existing bench narks in the project area. Aside from
the difficulties nentioned in the precedi ng paragraph, trigononetric |eveling
suffers froma large uncertainty due to atnospheric 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 atnospheric refraction is
t he domi nant source of the external random error associated with vertica
angl e observations. To control the influence of this external error, the
magni t ude of which grows with the Iength of the observed |ine, reciproca
vertical angles are often observed sinultaneously or nearly simultaneously
fromboth ends of the respective |line.

In a manner sinmlar to other types of horizontal control survey observations,
a vertical angle is usually neasured several tines in rapid succession

foll owi ng a standard observing schene. The desired vertical angle value is
the mean val ue of the respective group of neasurenments (in sexagesi nma
degrees, mnutes, seconds, and deci mals of second) acconpani ed by the
appropriate angle code (see below which identifies the value given as an

el evation angle (E), depression angle (D), or a zenith distance (Z). Since
the magni tude of the dom nant external error affecting the vertical angle
measurenent is proportional to the length of the observed |ine (see above, the
respecti ve External Consistency Sigma is expressed as seconds of arc per

kil oneter.)



A vertical angle is a conplete observation in itself; hence every vertica
angle may be submitted as a "set of size one," i.e., as a *40* record

foll owed by one or nore *41* comment records. These comment records are
optional, except when the problemindicator on the *40* record (first digit of
the weather code) is 1, in which case at |east one *41* record containing an
expl anation of the problemencountered is required. Wen two or nore vertica
angles to different forepoints are neasured at a station as a part of the same
observing schene, the additional vertical angles in the sane set should be

2-21
submitted as *42* records to follow after the *41* record or records, or
i Mmediately after the *40* record if no *41* records are present. In addition

to the sane standpoi nt designation, each of these *42* records nust bear the
same set nunber (see below) as the *40* record of that vertical angle set.

When two or nore sets of vertical angles are observed at the sanme station,
each set nust be subnmitted as a separate, conplete group of *40*-series
records (i.e., a *40* record, one or nore *41* records if applicable, followed
by one or nore *42* records). All sets observed at the same station nust be
assigned different set nunbers and nust appear as consecutive sets in the
order of increasing set nunbers anong the *40*-series records. For this

pur pose, sets observed at peripheral eccentric points of the sane contro

poi nt nmust appear as nenbers of the sanme sequence together with any set or
sets observed directly over the correspondi ng control point.

Set Nunber: Normally coded as 01, unless there are two or nore sets of
vertical angles observed at the same standpoint (either to the same or to
different forepoints), in which case these sets nust appear adjacent anong the
vertical angle data records. The first set in the sequence nust be assigned a
two-digit set nunber, e.g., 01, and each additional consecutive set bearing
t he same standpoi nt designation nust be assigned a hi gher nunber, e.g., 02,

03, etc. For this purpose, sets observed at peripheral eccentric points are
considered to belong with the respective control point and nust be grouped
accordingly. The set nunbers of successive sets of vertical angles observed
at the sane station need not be consecutive; however, they nust be increasing.

Nunber of VAs or ZDs Observed in This Set: Nunber of forepoints to which
vertical angles (or zenith di stances) were observed as a part of the sane
observing schene. This nunber m nus one equals the nunber of *42* records
whi ch nust appear behind the respective *40* record in that set of vertica
angl es.

Date and Tine: Date of observation is required (at |east the year) and
must appear on every *40* record. The full date and the tine of the vertica
angl e observation to each forepoint involved should be supplied whenever
possi bl e, so that any search based on date and tine can be nade for
si mul t aneous or nearly sinultaneous reciprocal vertical angle observations.
For this purpose, a tine field appears on the *42* record as well as on the
*40* record.

Angl e Code: Vertical angles are neasured with respect to the direction of
the gravity vector at the respective standpoint by theodolites or transits
equi pped with appropriate vertical circles. Depending on the instrument, the
origin (zero graduation mark) 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 |Iocal astronom c 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 |ocal astronom c zenith.

Wien the zero of the vertical circle defines the astrononic horizon, the
vertical angle nmeasured is an "elevation angle" or a "depression angle"
dependi ng on whet her the object sighted is above or bel ow the astronomc

hori zon. When the zero of the vertical circle points in the direction of the
astrononmic zenith, the vertical angle neasured is a "zenith distance." The
zenith di stance of an object above the astronom c horizon will be |ess than 90
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degrees, while the zenith distance of an object bel ow the astronom c 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 foll ows:

E - elevation angle

D - depression angle
Z - zenith distance

LEVEL DATA RECORDS

*45* - (Cbserved Difference of Elevation Records
*46* - (bserved Difference of Elevation Conment Record
*47* - (bserved D fference of El evation Continuation Record

The difference of elevation data records, identified by *40*-series data
codes, are listed above; the block diagrans illustrating the respective
formats will be found under FORVAT DI AGRAMS. Differences of elevation are
observed in connection with classical horizontal control survey projects in
order to nmaintain an observed difference of elevation relationship between two
hori zontal 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

est abl i shed and published el evati on.

In a manner sinmilar to other types of horizontal control survey observations,
a difference of elevation is usually neasured at |east 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 nean

val ue of the two respective differences of elevation. However, each |eve
running (i.e., forward and backward) can be considered as an i ndependent
observation and can be coded as a separate observed di fference of el evation
data set.

Since a difference of elevation is a conplete observation in itself, each
observation is subnitted as a *45* record, followed by one or nore *46*
conment records, followed by a *47* record. The conment records are optional,
except when the problemindicator on the *45* record (first digit of the

weat her code) is 1, in which case at |east one *46* record containing an

expl anation of the problemencountered is required. The *47* record nust bear
t he same standpoi nt designation as the *45* record preceding it.

When two or nore sets of differences of el evation are observed at the sane
station, each set nust be submitted as a separate, conplete group of *40*-
series records (i.e., a *45* record, one or nore *46* records if applicable,
followed by a *47* record).

Nunber of Replications: The nunber of replications for a single
di fference of elevation observation is one. |If the difference of elevation is
t he mean
val ue of two |level runnings of the sane section (i.e., forward and backwards)
then the nunber of replications is coded as 2.
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Date and Tine: The date of observation is required (at |east the year) and
must appear on every *45* record. The full date and tinme for the | eveling
observation should be supplied whenever possible. The observation tinme coded
should be the md-tine for the running of the section

DI STANCE DATA RECORDS

*50* - Taped Di stance Record

*51* - Unreduced Di stance Record
*52* - Reduced Di stance Record
*53* - Unreduced Long Line Record
*54* - Reduced Long Line Record



*55* - Distance Comment Record (Optional)

The di stance data records, identified by *50*-series data codes, are listed
above; the block diagranms illustrating the respective formats will be found
under FORVAT DI AGRAMES.

Submit a *50*, *51*, *52* *53* or *54* record, followed by one or nore *55*
comrent records, for every distance determ nation in the horizontal contro
survey project. The comment records are optional, except when the problem
indicator (first digit of the weather code) is 1, in which case at |east one
*55* record containing an expl anation of the probl emencountered nust follow
the respective *50*, *51* or *52* distance record. The weather code has been
omtted on the *53* and *54* long-line records. 1In every case, the desired
di stance value is the nean val ue of the respective group of replicated
measurenents to which all corrections applicable to that type of distance
measur enent have been applied (in neters and decimals of neter), further
corrected for eccentric setup at either end of the neasured line, if
appl i cabl e (see TREATMENT OF ECCENTRI C OBSERVATIONS). It nust be acconpani ed
by the appropriate distance code (see below) which identifies the distance
val ue given as to its type.

The *50* record is intended for distances neasured with either calibrated or
uncal i brated (i.e., standardized or not standardi zed) steel or invar tapes.

I ncl uded are di stances consisting of any nunmber of segnments taped horizon-
tally, taped distances consisting of any nunber of segnents which have al

been reduced individually to a common horizontal reference surface (other than
the sea level or the ellipsoid), and one-segnment unreduced taped distances
(less than or equal to one tape length) neasured al ong a slope. The
limtation to only one segnent in this last case is forced by the additiona
data itens (the elevation difference between the respective marks and the

hei ghts of tape supports over the nmarks) required for each such taped distance
segrment. Excluded are taped distances which have been reduced to sea | eve
(geoid), to the ellipsoid, or to mark-to-mark, for which the *52* record
shoul d be used. In every case, the respective standardi zati on, catenary, and
tenperature corrections, as applicable to the nethod of neasurenent and/or to
t he equi pnent used, are assunmed to have been appli ed.

The *51* record is intended for unreduced sl ant-range di stances under 100

kil oneters neasured by el ectronic di stance-nmeasuring equi prent (DVE)

I ncl uded

are line-of-sight instrument-to-reflector distances neasured by el ectro-
optical DVE and master-to-renote di stances neasured by m crowave DVE with a
resolution (i.e., snmallest directly readabl e neasurenent unit) of 1 centineter
or better.
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Excl uded are di stances neasured to a precision coarser than 1 centineter
(because the respective Rejection Linmt, Internal Consistency Sigma, and
Ext ernal Consistency Signa should be expressed in different units), which may
be submitted as *53* records. In every case, the respective instrunment and/or
reflector calibration corrections and refraction correction, as applicable to
the met hod of neasurenment and/or to the equi pnent used, are assuned to have
been appli ed.

The *52* record is intended for taped distances, and for distances under 100
kil ometers neasured by electronic DVE with a precision of 1 centineter 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
mar k-to-mark. For the sane reason given in the precedi ng paragraph, reduced
di stances nmeasured to a coarser precision than 1 centineter should be
submitted as *54* records. 1In every case, the distance given is assuned to be
the appropriately reduced val ue corresponding to the nean of the respective
sanpl e of distance neasurenents to which all applicable corrections have been
applied. Anmong the required data itens are elevations (and of the geoid
heights, if applicable) which were used in the reduction process (possibly
different than those provided on the correspondi ng *80*-series records).



The preponderant external randomerrors affecting precisely taped di stances or
I i ne-of -sight distances neasured by fine-resolution electronic DVE ari se out
of the inadequacy of the nathenatical nobdels used to correct the respective

di stance neasurenents for distance-dependent systematic errors, such as the
tenperature and catenary corrections in case of taped distances, or the
refraction correction in case of distances nmeasured by precise electro-optica
or electro-magnetic DME. The nagnitude of the respective external random
errors is therefore also proportional to the length of the neasured line. For
this reason, the External Consistency Sigma on the *50*, *51*, and *52*
records is expressed as a parts-per-mllion (ppn) val ue.

The *53* and *54* records are counterparts of the *51* and *52* records

i ntended, respectively, for unreduced and reduced | ong-line distances (100

kil ometers and | onger) neasured with either fine or coarse resolution by an

i ndirect nethod. Exanples of such long-line distances are the antenna-to-
antenna spatial chords and the correspondi ng reduced sea-|evel (geoidal),
ellipsoidal, or mark-to-mark distances derived fromline-crossing neasurenents
made with a | ong-range, airborne electro-magnetic DVE (e.g. H RAN), or
obt ai ned by extraterrestrial techniques (e.g., VLBI). These records may al so
be used, respectively, for unreduced and reduced sl ant-range di stances under
100 kil oneters neasured directly by a coarse-resolution DVE. Since the
preponderant external randomerrors associated with [ong-Iine and/or coarse-
resol ution di stance neasurenents 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 neters.

Date and Tine: Date of observation is required (at |east the year) and nust
appear on every distance observation record. Tinme of observation, where
available, is desired to indicate the approximate tinme of day; any tine
associated with the di stance observation (e.g., starting tine, mean tine,
ending tine, etc.) is acceptable.
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Di stance Code: A one-letter indicator of the type of distance involved.
This indicator nust appear imediately follow ng the distance field on the
di stance observation records. The possible distance codes are as foll ows:

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 Di stances:

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

AZI MUTH DATA RECORDS

*60* - Lapl ace/ Astrononic Azi muth Record
*61* - CGeodetic Azinuth Record

The azinmuth data records, identified by *60*-series data codes, are listed
above; the block diagranms illustrating the respective formats will be found
under FORVAT DI AGRAMES.



A Laplace azimuth is an astronomic azinmuth determ nation (e.g., by observation
of the star Polaris) converted to a correspondi ng geodetic azinuth by the
application of the Laplace correction. A data elenment necessary for the
computation of the Laplace correction is the east-west (prine-vertical)
conponent of the deflection of vertical at the respective standpoint. |If the
defl ection conponent is not known from ot her sources, an astronom c |ongitude
must al so be observed. A horizontal control point at which the prine-vertica
component of the deflection of vertical is known, and at which a deternination
of astronom ¢ azinmuth has been made, is called a "Laplace station.”

Lapl ace azinmuths are the prinmary neans for orienting a survey project if the
orientation cannot be obtained with respect to established horizontal contro
points (e.g., because of intervisibility problens). Wen a survey project is
extended away from existing horizontal control, Laplace stations nust be
established at regular intervals to guard against the buildup of systematic
errors which nmay cause a gradual swing in the orientation of the network.

Submit a *60* record for each astronomic or Laplace azinuth used in the
project. If there are two or nore sets of astronomi c azimuth observations
(e.g., sets observed on different nights), subnmit a separate *60* record for
each set. The desired Laplace azinuth is the nean value of the respective set
of astronomi c azinuth observations to which all applicable corrections,

i ncluding the Laplace correction, have been applied (in sexagesi mal degrees,
m nut es, seconds, and deci nals of second), further corrected for eccentricity
of instrument and/or target, if applicable (see TREATMENT COF ECCENTRI C
OBSERVATI ONS) .

A required data itemon the *60* record is the Prinme-Vertical Conponent of
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Deflection (Eta), i.e., the difference between the astronom c and geodetic
| ongi tudes of the standpoint, as used in the conputation of the expressed
Lapl ace correction. 1In addition to its absolute nunerical value in seconds,

the direction of the prine-vertical conponent of the deflection of vertical,
i.e., the Direction of Eta nust be specified as "E' or "W according to
whet her the astrononmic longitude falls east or west of the corresponding
geodeti c | ongitude of the standpoint.

The results of astronom c observations in the formof an astrononmic azinuth or
a conputed Laplace azinuth and the neridional and prinme-vertical conponents of
the deflection of vertical are called for on the *60* and *85* records of the
HZTL OBS data set. |In addition, the respective astronom c |atitude,

| ongi tude, and/or azinmuth observations should be subnmitted separately in ful
detail for rigorous processing and incorporation into the astrononic data file
of the National Ceodetic Survey Data Base.

Geodetic azinmuths are used when orientation control for a survey project is
obtained with respect to the existing horizontal control network by including
an azinuth reference object (e.g., the azinuth mark) anong the forepoints to
whi ch hori zontal directions or horizontal angles are observed at one or nore
exi sting horizontal control points. Such control points, occupied for the
pur pose of establishing connection with the existing horizontal control
network, must be identified as "fixed" by means of *90* Fixed Control Records
(see FI XED CONTRO. DATA RECORDS) .

Submit a *61* record containing the respective geodetic azinuth value (in
sexagesi mal degrees, mnutes, seconds, and decimls 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 submt a *61* record if the azimuth 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 anong the *80*-
series records (see SURVEY PO NT DATA RECORDS). Instead, if such a contro




point is used for azinmuth reference, it nust be identified as "fixed" by means
of a *90* Fixed Control Record in the same manner as the respective standpoint
(see above).

Date and Tine: The date of the astronom c azinmuth observation is required
(at least the year) and nust appear on the respective *60* Astronom c/Lapl ace
Azimuth Record. The tinme of observation is desired to indicate the
approximate tine; any time associated with the astrononm ¢ azi muth observation
(e.g., starting tinme, nmean tinme, ending tinme, etc.) is acceptable. Date and
time have been onitted on the *61* Geodetic Azi muth Record, since one does not
observe a geodetic azinuth. It is a conputed quantity.

Oigin of Azimuth: A one-letter code indicating the branch of the
meridian (north or south) with respect to which the azinuth given on a *60*
or *61* record is specified. The azinmuth of a Iine joining a standpoint and
a forepoint is defined as the cl ockwi se horizontal angle (0 to 360 degrees)
measured fromeither the north or the south branch of the nmeridian at the
standpoint to the forepoint in question. Since the azinmuth nmay be defined
as either "fromthe north" or "fromthe south,” the origin of the azimuth
must be specified as "N' or "S", whichever applies. |In the NAD 27 system of
coordi nates, astronom c and geodetic azinmuths are defined as originating from
the south. 1In the NAD 83 system of coordi nates, astronom c and geodetic
azimuths are defined as originating fromthe north.
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SURVEY EQUI PMENT DATA RECORDS

*70* - Instrunment Record
*71* - GPS Antenna Record

The purpose of the *70* record is to provide descriptive information per-
taining to an item of survey equi pment which has been identified by a Job-
Specific Instrunment Nunber (see under OBSERVATI ON DATA RECORDS). Subnit a
*70* record for each item of survey equi pnment used in the project. |ndividua
*70* records should appear in order of increasing Job-Specific |nstrunent
Nunbers (JSIN). More than one *70* record is required for any instrunment used
for nmore than one type of neasurenent. |In other words, a theodolite used to
nmeasure both horizontal and vertical angles would require two *70* records:
one to record the resolution of the horizontal neasurenents and the other to
record the resolution of the vertical measurements. The resolution and units
synbol (see bel ow) of these two records would be different but, the JSIN and
the NGS Survey Equi pnrent Code woul d be identical

If a "total station" type instrunent is used in a survey, three *70* records
may be required (horizontal directions, vertical angles and distance
observations) for one JSIN. |f this equipnment is self-contained, the JSIN and
the NGS Survey Equi pment 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 nodul ar type equipnent (optional EDMinstrunments can be nounted on the
sanme "total station" base unit) is used, the NGS Survey Equi pnment Code in the
*70* record, which reflects the resolution of the distance nmeasurenents, nust
be that of the specific EDMinstrunent used for the observations. (Refer to
Di st ance- Measuri ng Equi pnent categories (500-799) in ANNEX F). The equi pnent
code for the other two *70* records would be listed in the Total Station
category (861-899) in ANNEX F.

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

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

Resol ution of the Instrunent and Units: The size of the small est




directly-readabl e |linear or angular nmeasurenent unit characteristic of the
respective itemof survey equi pnent, followed by a two-letter synbol for
the units in which it is expressed:

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

The character fields reserved for Resolution of the Instrunent and for

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

bear a fixed relationship to the neasured quantity).
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The purpose of the *71* record is to provide descriptive information pertaining
to the GPS antenna which has been identified by a Job-Specific Antenna Number
(see under OBSERVATI ON DATA RECORDS). Subnit a *71* record for each antenna
used in the project. [Individual *71* records should appear in order of
i ncreasi ng Job-Specific Antenna Nunbers (JSAN).

Most of the entries on the *71* record (see FORVAT DI AGCRAMS) are self-
expl anatory: however, the following data itenms will be explained in greater
detail:

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

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

or as improved patterns are developed. For each antenna in the ant_info.002

file, there are patterns for L1 and L2, and the North, East, Up offsets for the

L1 and L2 phase centers.

Source Organization : Use the six character symbol of the organization that
maintains the antenna phase pattern files that were used to process the data.
This field is required if the antenna phase patterns used are different from

those provided by NGS.




L1 Phase Center

., L? Phase Center

Offset from the bottom __/
of the Antenna to the Point where slant height
L1 Phase Center measurement is made

[ \ IJ_

Offset from the bottom of the
— Antenna to the plane of the
5lant Height measurement

I
L
e

VH
Bott T Ant
otfom ot Antenna o Radius to Slant Height
measurement (R)
Center axis of Antenna
A5 Ground Mark
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Radi us to Slant Height Measurenent (R): This is the horizontal distance from
the vertical center axis of the antenna to the point where the slant height
measurenent (SH) is nade.

Vertical Height (VH): This value, reduced fromthe slant hei ght neasurenent by

the formula below, is used in conputing the required vertical height of the
phase center (L1/L2) above the ground mark in the *27* record.

VH/SH -R?

VH = Vertical Height as reduced from
the sl ant hei ght neasurenent. R
R = Radius to the Slant Hei ght
Measur enment .
SH = Sl ant Hei ght Measur enent. VH SH

Note: The L1 Phase Center O fset used above
is found in the Antenna Phase Pattern File.
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SURVEY PO NT DATA RECORDS

*80* - Control Point Record

*81* - Control Point Record (UTM SPC)

*82* - Reference or Azinmuth Mark Record

*85* - Deflection Record (Optional)

*86* - Orthonetric Height, Geoid Height, ElIlipsoid Height Record

The survey point data records, identified by *80*-series data codes, are
i sted above; the block diagrans illustrating the respective formats wl|
be found under FORVAT DI AGRAVS

Submit a group of *80*-series records for every control point which appears
in the horizontal control survey project. See ASSI GNMENT OF STATI ON SERI AL
NUMBERS for definition of "control point" and "peripheral point" and for an
expl anation of the survey point nunbering system Start with the contro
point identified by the nunerically |owest station serial nunber and continue
with control points in the order of their increasing (not necessarily
consecutive) station serial nunbers.

The group of *80*-series records pertaining to a control point will usually
consist of either a *80* record or a *81* record foll owed by as nmany *82*
records as there are peripheral reference marks and/or azinuth marks associ ated
with the horizontal control point in question. Use the *80* record if the
geodetic position of the control point (see below) is given in geographic

coordi nates (latitude and | ongitude); use the *81* record if the position is
given either in the Universal Transverse Mercator (UTM coordinates or in State
Pl ane Coordinates (SPC). Followi ng the *80* or the *81* record, subnit one *82*
record for each peripheral RMor AZ MK of that control point. Do not subnmit a
*82* record for an RMor AZ MK which is being treated as a control point for
which a *80* or *81* record appears el sewhere anong the survey point data
records. After the *82* records, or after the *80* or *81* record if no *82*
records are present, a *85* record may follow, followed by a *86* record. A
*85* record should be submitted if either one or both the neridional and prime-
vertical conponents of the deflection of vertical are known. Submit a *86*
record to provide orthonetric height values for all control points, except for
unnonurent ed recover abl e | andmarks positioned by intersection. The geoid and
ellipsoid height values in this record are optional, with one exception. |f the
subnmitted orthonetric height value was determ ned by GPS observations, the
associ ated geoi d hei ght value is required.

Two special cases are recogni zed, in which a *82* record nust be subnmitted 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 contro
points (i.e., they do not qualify as peripheral points), which cannot be
posi ti oned because of insufficient observations, and whose geodetic position
cannot be obtained fromother sources. Such a survey point must be identified
just as a normal control point, however, since the respective geodetic position
is not available; submt a *82* record in lieu of a *80* or *81* record, then
proceed as for any other normal control point, i.e., subnit additional *82*
records, a *85* record, and a *86* record, as applicable.

The second case has to do with survey points which are used as vertical contro
points only, i.e., bench marks or other points to which and/or from which one or
nmore vertical angles and di stances have been observed, but no horizonta
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directions or angles. Survey points of this kind nust also be identified by
four-digit station serial nunmbers. |If such a survey point is positionable (e.qg.

by trilateration), then it should be treated as a nornmal control point.
O herw se, submt a *82* record for this point inlieu of a *80* or *81* record
A *85* record may follow, if applicable, but a *86* record is required.



Addi tional *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 *80*
or *81* records as described in the special cases above, should be grouped
t oget her and sequenced to follow all the control points with geodetic positions.

The entries on the *80*-series records (see FORMAT DI AGRAMB) are sel f-
expl anatory; however, the following data itenms will be explained in greater
detail:

Station Nanme: In the United States, it has traditionally been the
preferred practice at the National CGeodetic Survey (NGS) and its predecessors to
assign intelligible nanes as primary identifiers of horizontal control points.
Such "station nanmes" have the inportant advantage of being mmenopnic - a quality
whi ch pure nunbers or arbitrary al phanuneric synbols do not possess. In
addition, a properly chosen station nane may in itself be descriptive and/or
i ndi cative of the general |ocation of the horizontal control point, which is a
desirabl e property. For automatic data processi ng purposes, however, the use of
station nanmes as prinmary identifiers does pose sone difficulty, in that their
| ength nust, of necessity, be linmted to a specific nunber of characters, and
that, contrary to common usage of intelligible nanes, exactly the sanme abbrevia-
tion and/or spelling of the respective station nane nust be used whenever a
reference is made to a horizontal control point in conputer-readabl e nedia.

The nane of a nonunmented horizontal control point is usually concise, being
limted in length by the space which is available on a standard di sk marker
for the die-stanping of the respective station nane. The usual practice is
to stanp the nanme above the survey point synbol (e.g., triangle) which
appears in the center of a standard di sk marker, and the year (e.g., 1935)
in which the mark was set is usually stanped bel ow the survey point synbol.

In addition to this "year mark set"” which nornally appears stanped on every
nmonunent ed survey point, another date is associated with every horizontal

control point, i.e., with every survey point which is positioned, whether it is
a nmonunented control point or an unnonunented recoverable | andmark (see bel ow).
Referred to as the "year established,” it is the year in which observations were

first perfornmed for the purpose of determ ning the position of that horizonta
control point; this is nornally also the year in which the original description
of that control point was prepared. The "year established" and "year-nark-set"
of a monunented horizontal control point are often identical

Anot her type of horizontal control point is an unnonunented recoverabl e | andmark
(usually an intersection station) such as a flagpole or church spire. The nane
of a horizontal control point of this type nust be sufficiently descriptive in
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order to identify the respective |andmark (and frequently a specific feature of
the | andmar k) adequately, and for this reason it is usually |engthy.

For data processing purposes in HZTL OBS data sets, the length of a station nane
(including all inbedded blanks) is linmted to 30 characters, and the sanme limnmt
applies to the name or designation of a reference mark (RM or azinuth mark (AZ
MK). Accordingly, the nane of every horizontal control point to be entered on
the *80* or *81* record (as well as the nane or designation of an RMor AZ MK to
be entered on the *82* record) nust be abbreviated and/or edited if it exceeds
30 characters. (Guidelines for survey point nanes and designations, including
recommended abbreviations, are given in ANNEX D. Note that the nane or
designation of a bench mark (BM is linmted to 25 characters (see Vertica
Control Data, Chapters 5, 6, and 7).



For some of the I engthier names given to horizontal control points (e.g., those
of unnmonunented recoverabl e | andmarks) contraction to 30 characters will involve
rather drastic abbreviation and editing, in which process much of the desired
intelligibility and descriptiveness nay be lost. To minimze this effect in
connection with geodetic materials which are intended for use by the genera
public, up to 40 characters are allowed for the name of a horizontal contro
point in the GEOD DESC data set (see Chapter 3). This 40-character station nane
will be used in the autonated publication of geodetic data sheets, station
descriptions, and associated indexes. This inplies that two versions for every
station nanme whi ch exceeds 30 characters in |l ength can exist - a 30-character
versi on 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 nane is abbrevi ated and/or edited.

The name of a horizontal control point entered on the *80* or *81* record should
be taken as it appears under "Station Nane" in the heading of the respective
station description and subsequent recovery notes. For nonunented horizontal
control points, this station nanme is nornmally identical to or closely resenbles
t he nane stanped above the survey point synmbol on the respective di sk marker
Note that neither the "year established" nor the "year mark set" nornally
appears as a part of the station nane. Wile parts of a lengthy station nane
may be abbreviated or edited out in order to conformto the 30-character limt,
not hi ng should be added, except as necessary to render the station name uni que
within the job (see bel ow).

Parent heses are not permitted to appear in a station nane. O her special
characters such as periods, conmas, etc. (see Chapter 1) - as well as any
unnecessary spaces (bl anks) - should al so be edited out whenever possible.

In the sanme manner as the job-specific station serial nunber of a horizonta
control point, that is unique within a job, it is highly desirable to have a
station nanme that is unique within a job. If two or nore control points in a
job are found to have identical names, they should be rendered unique by
appending to the respective station nanes, in order of preference:

1. The nane of the county (parish, census division) in which
the station is located, followed by the synmbol CO (PA CD -
Exanpl e: JONES CLALLAM CO and JONES KING CO (SM TH ORLEANS
PA and SM TH DE SOTO PA, ROCK KENAI - COOX I NLET CD and ROCK
ANCHORAGE CD) .
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2. The name of a locality other than county, parish, or census
division - Exanple: PIPE SAN ANTONI O and Pl PE LACKLAND AFB

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

Whenever the nane of a horizontal control point is nodified in this manner in
the HZTL OBS data set for the purpose of making it unique within the respective
j ob, the appended infornation beconmes part of the station nane, and care nust be
taken that exactly the sane information is appended to the station nane in the
headi ng of the description and of all subsequent recovery notes which are given
for that horizontal control point in the conpani on GEOD DESC data set (see
Chapter 3).

When the | engthy nane of a horizontal control point rmust be contracted to 30
characters, the abbreviation and/or editing of the station nanme in question
shoul d be acconplished with due regard to the following: First, a 40-character



version of the same station nane is required in the GEOD DESC data set submitted
concurrently with the HZTL OBS data set (see | NTRODUCTION). This |less
drastically contracted version of the station name will be used for publication
pur poses. Second, the nanes of reference and azinuth nmarks are nornmally forned
by appending the synbols RM1, RM2, ..., RM13, etc., and AZ MK (possibly AZ WK
2, AZ K 3, etc.) to the station nane of the control point to which they bel ong.
For this reason, the name of a horizontal control point which has periphera

ref erence marks and/or azinmuth nmark(s) nay have to be further contracted to 24
characters (and possibly less) in order to allow for the respective reference
and azimuth mark names to confirmto the 30-character limt.

Nanme or Designation of RMor AZ MK: Reference marks and azinuth narks are
usual ly identified by standard di sk markers which display an arrow as the survey
poi nt synmbol at their center; the nmarkers are set in such a way that the arrow
points toward the associated horizontal control point. Two or nore reference
marks are normally established in the inmediate vicinity of a nonunented
hori zontal control point. The purpose of the reference mark is to act as a
"pointer" to the related horizontal control point, thereby aiding inits
recovery, and to provide a neans of verifying whether or not the station

monunent has been disturbed. |n addition to the reference marks, an azimuth
mark may be established at some di stance to provide an azimuth reference point
which is visible fromground level. Less frequently, nore than one azimuth mark

is established for the sanme horizontal control point.

The originally established reference marks of a horizontal control point are
normal |y assigned sequential nunbers, e.g., NO1, NO 2, etc. Any subsequently
est abli shed reference nmark shoul d be assigned the next unused nunber in the
sequence, even though one or nore of the previously established reference marks
may have been destroyed. The standard practice is to stanp the name of the

hori zontal control point to which a reference mark bel ongs above the arrow which
appears in the center of the respective disk marker, the nunber of the reference
mark (i.e., NO 1, NO 2, etc.) inmediately below the arrow, and the year in which
the reference mark was set farther below the arrow. The same procedure is
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followed in the case of an azimuth nark, except that a nunber is normally assigned
and stanped on the respective disk marker only if nore than one azinuth mark is
i nvol ved.

The nane or designation of a reference mark (RM or an azinmuth mark (AZ MK)
entered on the *82* record nust not exceed 30 characters in length. 1t should
normal Iy consist of the nane of the horizontal control point to which the RMor AZ
MK bel ongs, with the synbol RM1, RM2, ..., RM 13, etc. appended for reference
marks NO 1, NO2, ..., NO 13, etc. For azimuth marks, the synbol AZ MK is
appended if only one azimuth mark is involved, otherw se the synbol AZ MK 2, AZ WK
3, etc. for azimuth marks NO 2, NO 3, etc. 1In general, nothing else should be
added to the name of an RMor AZ MK except when the nunbering systemoutlined in
t he precedi ng paragraph has not been followed, with the result that two or nore
reference or azimuth marks associated with a horizontal control point are referred
to by the same nane.

Considering that the total length of an RMor AZ MK nane nust not exceed 30
characters, the name of the horizontal control point to which the RM1, RM2

etc., and/or AZ MK synbols are appended nust be limted to 24 characters, and may
have to be further contracted if a nunmeral nust followthe AZ MK synbol and/or the
"year mark set" has to be added. The nane of the respective horizontal contro
poi nt nmust be taken as it appears on the corresponding *80* or *81* record (see
Station Nane), except for possible further abbreviation and/or editing which nay
be required.

The sane general considerations apply to a reference or azinmuth 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. Cccasionally, an existing nmonunented survey point of another agency is



used for a reference mark or, nore frequently, for an azimuth mark. Such a survey
poi nt nust be treated as a control point, i.e., it nmust be identified by an four--
digit station serial nunmber. |If it can be positioned (or if its geodetic position
is avail able from other sources), submt a *80* or *81* record for a control point
of this kind; otherwi se submt a *82* record to give its nane or designation

Nanme or Designation of Bench Mark: A bench mark (BM is a nmonunmented (or
ot herw se permanently nmarked) vertical control point whose hei ght above nean sea
| evel (MSL) has been determined by differential l[eveling. Bench marks occur in a
hori zontal control survey project if (1) a horizontal control point is also a BM
inaline of differential |eveling connected to the national vertical contro
network, (2) a spur level line connection exists between a horizontal contro
point and a nearby BM or (3) a BMis included as a control point in the project
for the purpose of extending vertical control by trigononetric leveling (vertica
angles). Al bench marks in a project should be positioned, if possible.

The nane or designation of a bench nark entered on the *80* or *82* record nust

not exceed 30 characters in length. It should be taken as it appears in the
headi ng of the bench mark description, which normally is identical to or closely
resenbl es the name or designation stanped on the disk. |f the nane or designation

of a bench mark nmust be contracted in order to conformto the 30-character limt,
the sane general considerations apply as for the abbreviation and/or editing of
the nane of a horizontal control point (see Station Nane above).

If a reference mark disk (RM for one control station is subsequently used as an
azimuth mark for another control station, the name or designation of the mark
shoul d reflect the stanping on the mark (original use and not subsequent use).
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Li kewi se, if a bench mark disk (BM is used as a reference mark for a contro
station, the name or designation of the mark shoul d always be that of the bench
mar k.

Geodetic Position: The geodetic position of every horizontal control point
for which a *80* or *81* record is submtted nust be given to serve either as a
fixed position or as a prelimnary position in the adjustnent of the respective
hori zontal control survey project. The geodetic position nmay be expressed either
in terms of geographic coordinates (latitude and |ongitude) on the *80* record, or
it may be expressed in one of two plane coordinate systens - the Universa
Transverse Mercator (UTM coordinates, or the State Plane Coordinates (SPC) - on
the *81* record

For previously established horizontal control points which are identified as
"fixed" by means of a *90* record (see FI XED 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 horizonta
control network, or else a position obtained froma constrai ned adj ust nent.

The *80* record is intended for horizontal control points whose geodetic position
is given in terns of geographic coordinates, i.e., as Latitude and Longitude. In
addition to the nuneric value (in sexagesi mal degrees, minutes, seconds, and
decimal s of a second), the Direction of Latitude nust be specified as "N' or "S"
and the Direction of Longitude nust be specified as "E' or "W, by a one-letter
code adjacent to the latitude and |ongitude fields.

The *81* record is intended for horizontal control points whose geodetic position

is given in terns of plane coordinates, i.e., as a Y-Coordinate
(northing) and an X-Coordinate (easting), followed by a four-digit coordinate
system zone designation. |f Universal Transverse Mercator (UTM coordinates are

used, the northing and easting values are expected in neters and decinmals of a
meter. The zone designation nust be the appropriate UTM Zone Nunber (0001-0060)
as shown in ANNEX H If State Pl ane Coordinates (SPC) are used, the northing and
easting values are expected in neters and decinals of a neter. The zone



designation nust be the appropriate State Zone Code as given in ANNEX B.

El evati on and El evation Code: Elevation is the vertical distance above the
geoid - an equipotential surface. A ong the sea coast the geoid closely follows
mean sea level (MSL). Oten referred to as "orthometric height," elevation is
normal Iy the dom nant conponent of ellipsoidal height. ElIipsoidal height is the
sum of el evation and geoid height. Geoid height is the nane given to the vertica
separation between the geoid and the reference ellipsoid of the geodetic datum
used (NAD 83 or as specified on the *13* record). Ellipsoid heights of horizontal
control points must be known or closely approximated for the purpose of reducing
di stance nmeasurenments to the reference ellipsoid and for conputation of the skew
normal and deflection corrections which are applied to horizontal directions
and/ or horizontal angles.

The el evation of every horizontal control point for which a *80* or *81* record
is submtted nust be given, except for unaccessible, unnonunented, recoverable

| andmar ks positioned by intersection. Wen given, the elevation of such a

| andmar k shoul d be the ground | evel elevation (e.g., obtained froma topographic
map, if a nore 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 elevation field of an
unaccessi ble landmark is preferred |l eft blank
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The el evation of a survey point is determ ned nost accurately by differential
leveling. Oher |less accurate nethods of determining the elevation of a survey
point are (1) GPS observations, (2) trigononetric |eveling using reciproca
vertical angles, (3) trigononetric |eveling using non-reciprocal (i.e., one-
sided) vertical angles, and (4) photogrammetric nethods. |In addition, an
estinmate of elevation based on the exponential decrease of atnospheric pressure
with altitude can be obtained by a baronetric |leveling scheme (e.g., with the
aid of an altineter). As a last resort, if elevation from another source is not
at hand, the approxi mate el evation can be obtai ned by interpol ation between
adj acent el evation contour lines on a map. In situations where ellipsoida
hei ghts are known, the orthonetric hei ght can be conmputed by subtracting sone
estimate of the geoid height fromthe ellipsoidal height. Othonetric heights
derived in this manner are coded using the "G code. The geoid height val ue
used in the conmputation nust 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 nust be indicated by a one-letter
Othonetric Height (OHT) Code (See table on page 2-84 for explanations). The
possi bl e el evation codes are as foll ows:

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

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

- The control point is a 'posted bench mark

det erm ned by datumtransfornmation.

determ ned using FGCS procedures but tied to only one (1) BM

est abl i shed using NGS | evel i ng RESET procedur es.

established using fly-Ileveling.

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

det ermi ned by non-reciprocal vertical angles.

determ ned by a photogrametric method.

scal ed from a topographi c nmap.

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

222992299227
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Station Oder 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 indicate whether the horizontal control point in question is nmonunmented (or
ot herwi se pernmanently nmarked), unnonunented but recoverable (e.g., a |landmark),
or unmonunented and non-recoverable (e.g., an auxiliary point). In addition, the
purpose of this code is to characterize the type of the survey schene of which
the horizontal control point is a part and/or by neans of which it is positioned
(i.e., triangulation, trilateration, traverse, intersection, or resection). It
al so i ndi cates whether the horizontal control point in question is considered to
be a main-schene station or a supplenental station in the respective survey
schene.

In every case, care nmust be taken to assign an order-and-type code which

refl ects how the horizontal control point was used in the project. For exanple,
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 nust be assigned an order-and-type code which classifies it as
a second-order traverse station rather than as a first-order triangulation
station. For control points which cannot be positioned within the project
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because of insufficient observations (but for which an accurate geodetic
position is avail able fromother sources, and hence for which a *80* or *81*
record is submtted), 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-schenme network. It reflects the surveying
met hod used, procedures followed, and specifications enforced by the project
instructions. It is also intended to indicate whether the horizontal contro

point is a nonunented (or otherw se pernanently marked) control point, an
unmonunent ed recoverabl e | andmark, or a tenporary point, not permanently marked
and t herefore nonrecoverabl e, which nmust be treated as a control point (e.g., an
unmar ked eccentric point which is offset nore than 10 neters fromthe respective
control point). The respective "order codes" are as foll ows:

1. Oder Codes of Permanently Narked Stations:

- Oder Alnterferonetric Positioning

- Oder Blinterferonetric Positioning

- Trans-Continental Traverse (TCT)

First-Oder Survey Schene

- Second-Order (Cass | and Class |Il) Survey Schene

- Third-Order (Class | and dass 11) Survey Schene

- Lower-Than-Thi rd- Order Survey Schenme and

Suppl enent al Unnonunent ed Recover abl e Landnarks (see bel ow).
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2. Oder Codes of Nonrecoverabl e Points:

- First-Order Survey Schene

- Second-Order (Cass | and Class |l) Survey Schene
- Third-Order (Class | and dass 11) Survey Schene
- Lower-Than-Thi rd- Order Survey Schene

0 ~N OOl

In general, the order-and-type codes of all nmonunmented (or otherw se permanently
mar ked) horizontal control points should be assigned the sanme order code (equa
to the order code of the order-and-class code assigned to the project - see
under PROQIECT DATA RECORDS), except when survey work of nore than one order-and-
class category is included in the project. 1In this case, special care nust be
taken to assign the appropriate order code to every nonunented control point
according to the order-and-class category of the respective section of the
project; control points which qualify for nore than one order designation nust
be assigned the order code which corresponds to the hi gher 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
hori zontal directions and by di stances neasured with el ectro-optical DVE on two
ni ghts) should carry the order code "0"; other horizontal control points
occupi ed and/ or sighted upon should be treated as conparable stations in a
first-order project.

As a matter of convention, the order code "4" is assigned to unnonunented
recoverabl e | andnmar ks positioned as supplenental stations, i.e., as
intersections or spur traverse stations which are incidental to the primary
survey schene, regardl ess 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 unoccupi ed nmai n-schene station in a
triangul ation network, then it nust be assigned the same order code as any ot her
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mai n-schenme station in its vicinity, i.e., a main-schene intersection station
whi ch is an unnonunented recoverabl e | andmark nust be assigned the sane order
code as a nonunented control point.

Consi dering the discussion in the preceding two paragraphs, the allowabl e 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 foll ows:

TABLE 2-5 - ALLOMBLE ORDER CODES

SURVEY SCHEME ALLOMBLE
ORDER- AND- CLASS CATEGORY ORDER CODES
Interferonetric Positioning A B
Trans- Conti nental Traverse (TCT) 0,1,4,5
Fi rst-Oder 1,4,5
Second-Order (dass | and Cass I1) 2,4,6
Third-Order (Cass | and Cass |1) 3,4,7
Lower - Than- Thi r d- Or der 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
i ndi cate whether the horizontal control point is a main schene station (i.e.,
one which is essential to the primary survey schene) or a supplenmental station
(i.e., one which is incidental to the primary survey schene). The respective
"type codes" are as foll ows:

1. Type Codes of Min-Schene Stations:

- Positioned Primarily by Triangul ation

- Positioned Primarily by Trilateration

- Positioned Primarily by Traverse

- Positioned Primarily by Interferonetric Satellite Rel ative
Posi ti oni ng
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2. Type Codes of Supplenental Stations:

- Positioned Primarily by Triangul ation

- Positioned Primarily by Trilateration

Positioned Primarily by Traverse

- Positioned by Intersection (Note: 1 if Main-Schene Station)
- Positioned by Resection

- Positioned Primarily by Interferonetric Satellite Rel ative
Posi ti oni ng

mwoo~NO O~
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As nentioned before, an intersection station which occurs as a mai n-schene
station (essential to the primary survey schene) in a triangulation network is
assigned the type code "1".

If it is not clear whether a horizontal control point is a main-schene or
suppl enental station in a Ist-Order or 2nd-Order (Cass | or Cass Il) network,
it should be treated as a main-schenme station. |In particular, if special effort
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has been made to preserve the nominal accuracy of the respective nmain-schene
network in the positioning of a station which may not appear to be essential to
the primary survey schene (e.g., extra angul ar observations were taken and/or a
di stance was neasured with electro-optical DME), such a supplenental station
shoul d be regarded as a mai n-schene station and assigned a type code
accordi ngly.

In a third-order and | ower-than-third-order survey schenes, the distinction

bet ween mai n-schene and suppl enental stations is uninportant, 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 supplenental intersection and resection stations. In
particul ar, the order-and-type code assigned to a recoverable | andmark which is
incidental to the survey schenme should be 47 if positioned by intersection (43
if positioned by a spur traverse) in a survey schene of any order and cl ass.
Consi dering the discussion above, the allowabl e conbi nati ons 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 foll ows:

TABLE 2-6 - ALLOMBLE TYPE CCODES

ORDER ALLOMBLE
CODE TYPE CODES

A A

B A B

0 3,6

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

Whenever a horizontal control point qualifies for nore than one type code (i.e.,
when a station can be considered to be positioned by two or nore different
survey nethods), the type code which reflects the survey nethod resulting in the
strongest position, when used al one, 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
bet ween the geoid and the reference ellipsoid of the geodetic datum used (NAD 83
or as specified on the *13* record). Al ong the sea coast the geoid, an
equi potential surface, closely follow nean sea level (MSL). Elevation is the
vertical distance above the geoid. Oten referred to as "orthonetric height,"
el evation is normally the dom nant conmponent of ellipsoidal height. ElIlipsoida
hei ght is the sumof elevation and geoid height. ElIlipsoidal height nmust be
known for every horizontal (and vertical) control point for the purpose of
reduci ng horizontal control survey observations to the reference ellipsoid (and
for the extension of vertical control by trigononetric leveling). Since the
geoi d hei ght val ue associated with a horizontal (or vertical) control point is
of ten unknown, it is a conmon practice to assune it to be zero, and hence to use
the el evation as the best avail abl e approxi mation for the desired ellipsoida
hei ght .
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If areliable value of geoid height is known, a *86* record should be subnmitted
on which the respective geoid height is given in neters and decimals of neter
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
val ue gi ven shoul d be acconpani ed by an estinmate of its absolute accuracy in the
formof a standard error (Sigma).

Deflection of Vertical: The deflection of vertical is the angle forned by
the tangent to the direction of gravity (known as the "vertical") and the
"normal " to the reference ellipsoid of the geodetic datum (NAD 83 or as
specified on the *13* record). |In addition to the nagnitude of this angle,
usual Iy given in seconds and deci mal s of second of arc, the direction (e.g. the
geodetic azinuth) of the deflection nust also be specified. Alternatively, the
direction of the deflection of vertical is inplied when the deflection is given
in terns of two rectangul ar conponents - e.g. the north-south or neridiona
conponent and the east-west or prine-vertical conmponent.

The deflection of vertical cones 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 nust be known at every point
fromwhi ch horizontal directions, horizontal angles, or vertical angles have
been observed, so that appropriate corrections can be conputed to convert these
observed quantities fromthe gravity-oriented "astronom c" frane 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 conmon practice to assune it to be zero. Since, in the
continental United States, the nmaxi num deflection of vertical, defined with
respect to the North American 1983 datum (NAD 83), sel dom exceeds 20 seconds of
arc, and is normally nmuch less (e.g., 3 to 5 seconds), the error introduced by
this approximation in connection with the reduction of horizontal directions and
hori zontal angles is inperceptible except for long, inclined lines of sight in
nount ai nous regions. However, in connection with the use of vertical angles for
determning elevation differences, this approximation is one of the mgjor
sources of error which render the extension of vertical control by trigononetric
| evel i ng inaccurate.

If the deflection of vertical is reliably known (e.g., as a result of astrononic
| atitude and | ongitude observations), a *85* record should be submtted. The
deflection is given in terns of the respective neridional (i.e., north-south)
and prime-vertical (i.e., east-west) conponents, each expressed in seconds and
deci mal s of second of arc.

The Meridional Conponent (Xi) of the deflection of vertical is the difference
bet ween the astrononmi c and geodetic latitudes of the horizontal control point.
The direction of the neridional conmponent, i.e., the Direction of Xi nust be
specified as "N' or "S" according to whether the astronomc latitude falls north
or south of the correspondi ng geodetic latitude. The Prine-Vertical Conponent
(Eta) of the deflection of vertical is the difference between the astrononi c and
geodetic | ongitudes of the horizontal control point, multiplied by the cosine of
t he approxi mate (astronomic or geodetic) latitude. The direction of the prine-
vertical conponent, i.e., the Direction of Eta nust be specified as "E' or "W
according to whether the astronomic longitude falls east or west of the corre-
spondi ng geodetic |ongitude. Both the neridional and prine-vertical components
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of the deflection of vertical should be acconpanied by an estinmate of their
absol ute accuracy in the formof a standard error (Signa).

The results of astronom c azinuth observati ons and astronom ¢ position
observations (recorded as the neridional and prime-vertical conmponents of the
deflection of vertical) are entered on the *60* and *85* records of the HZTL OBS
data set. In addition, all astronomic latitude, |ongitude, and/or azimuth
observations should be subnmitted separately in full detail for rigorous



processing and incorporation into the astrononmic data file of the Nationa
Ceodetic Survey Data Base.

FI XED CONTROL DATA RECORDS

*90* - Fixed Control Record

The purpose of the *90* record is to allow identification of horizontal contro
poi nts 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 adjustnent of the
respective horizontal control network. Submit a *90* record for each horizonta
control point to be held fixed; a *80* or *81* record nust appear anong the
*80*-series records (see SURVEY PO NT DATA RECORDS) for each horizontal contro
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
t he published position, if the control point in question is an existing point of
the national horizontal control network, or else a position obtained froma
constrai ned adj ustnent.

Normal Iy, at l|east two horizontal control points will be designated as fixed
control in a horizontal control survey project. |If only one horizontal contro
point is identified, the necessary scale and orientation of the horizonta
control network rust be provided by sufficient *50*-series and *60*-series
records (see DI STANCE DATA RECORDS and AZI MJTH DATA RECORDS) .
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RECORD FORNMATS

For each record which nmay appear in an HZTL OBS data set (see Table 2-1), a
bl ock di agram has been prepared to illustrate the respective format. These
"format di agrans" have been designed to fulfill the foll owi ng objectives:

1. Each record is 80 characters |ong.

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

3. Each format diagramis a graphical image of the respective record.
4. Wthin the limts of available space, the data to be entered in

each data field are identified on the format diagrans to render
them sel f-expl anatory. See pages 2-88 thru 2-109.



5. In addition, a brief information and instruction sheet accomnpani es
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* records should be subnitted if no astronom c/Lapl ace
azimuths were determined in the project). Records that are optional or those
whi ch may be omitted under certain circunstances are clearly designated on the
instruction sheet for each format diagram The required data fields on the
format di agrams have been highlighted (bold printed).

Floating Point Field (XXXxx) - intended for a data itemwhich is coded as a
deci mal nunber, i.e., as a string of numeric characters (prefixed with mnus
sign if the nunber is negative) which nay contain one | eading, inbedded, or
trailing period (the decimal point), but nmay not contain any inbedded bl anks.

If the decinmal point is present, the character string representing the integer
digits, the decimal point, and the decinmal fraction digits nay be positioned
anywhere within the respective field (generally left-justified), and the unused
columms of the data field are blank-filled. Wen a negative nunber is entered,
code the mnus sign i mediately preceding the leading digit.

When the decimal point is not coded, the “X” portion of the floating-point field

is to contain the integer part of the decimal nhumber, and the “x” portion the

corresponding decimal fraction part, the decimal point being implied between the
rightmost “X” column and the leftmost “x” column of the field. The coded

decimal point overrides the implied decimal point position in every case.

Integer Field - intended for a data item which is coded as a string of numeric
characters representing a positive or negative integer number, to be entered in
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 immediately preceding the leftmost non-zero
digit, and blank-fill any unused columns to the left of the minus sign.
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DATA SET | DENTI FI CATI ON RECORD (*aa*)

The first record in a Horizontal Cbservation Data set nust be a Data Set
Identification Record which identifies the data class and type (HTZL OBS), the
nane of the subnmitting organization, and date the data set was created. The job
code is a two-character al phanunmeric code assigned to each horizontal control
job submitted by an organi zation. An asterisk (*) inmediately precedes and
follows the code and the first character of the code nust be a letter. Assign
the code Al to the first job and continue in sequence to the last. (Al, A2...,
A9, Bl, B2,...etc.) The job code used in this record nust be identical to the
job code in the Data Set Term nation Record, the last record in the Horizontal
bservation Data Set (HZTL OBS), and identical to the job code used in both the
Data Set ldentification Record and the Data Set Termination Record of the
Ceodetic Control Point Descriptive Data Set (GECQD DESC). This record is

required

*aa* FORVAT

CC 01-06 SEQUENCE NUMBER  RI GHT JUSTI FI ED. MJUST BE 000010.

CC 07-10 JOB CODE. MJST BE *aa*. THE SYMBOL "aa" DENOTES THE TWO
CHARACTER CODE ASSI GNED BY THE SUBM TTI NG ORGANI ZATI ON.

CC 11-14 DATA CLASSI FI CATI ON. MJST BE HZTL.

CC 15-18 DATA TYPE. MJST BE OBS. LEFT JUSTI FI ED.



CC 19-24 ABBREVI ATI ON OF ORGANI ZATI ON.  SEE ANNEX C. | F NOT LI STED THERE,
PROPOSED ABBREVI ATI ON MUST BE ACCEPTED BY NGS PRI OR TO FI RST
SUBM TTAL OF DATA. SEE ANNEX K.

CC 25-66 SUBM TTI NG OCRGANI ZATI ON.  FULL NAME OR ORGANI ZATI ON PERFORM NG THE
OBSERVATI ON.  LEFT JUSTI FI ED.

CC 67-72 ASSIGNED G GPS NUMBER.  (FOR NGS USE ONLY)

CC 73-80 DATE DATA SET CREATED. YEAR, MONTH, DAY (YYYYMVDD).

For a nore detail ed explanation of the contents of the record see Chapter 1
page 1-1, JOB CODE AND PO NT NUMBERI NG and Chapter 2, pages 2-1 thru 2-3, HZTL
OBS DATA SET RECORDS.
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PROJECT TITLE RECORD (*10%*)

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

*10* FORVAT
CC 01-06 SEQUENCE NUMBER  RI GHT JUSTI FI ED. MJUST BE 000020.
CC 07-10 DATA CODE. MJST BE *10*.
CC 11-80 PRQIECT TITLE. LEFT JUSTI FI ED.

PROIECT TITLE CONTI NUATI ON RECORD (*11*)

This record is required only if the project title in the *10* record exceeds the
70-character field allowed. Do not divide words between *10* and *11* records.
This record is optional

*11* FORVAT

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

CC 07-10 DATA CODE. MJST BE *11*.

CC 11-80 PRQIECT TI TLE CONTI NUED FROM *10* RECORD, |F NECESSARY. TH' S
RECORD |'S OPTI ONAL.

For a nore detailed explanation of the contents of this record see Chapter 2,



pages 2-5 and 2-6, PROJECT DATA RECORDS.
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PROIECT | NFORVATI ON RECORD (*12*)

This record identifies the person responsible for the survey (chief of party) by
nane, provides a record of the dates on which survey operations comrenced and

t er m nat ed,

i ndi cates type of survey, and order and class of survey. This

record is required.

01-06

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

88888 8

44- 46
47- 64
65- 75
76

77-78
79- 80

88 8888

*12* FORVAT

SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

DATA CODE. MJST BE *12*.

DATE Fl ELD OPERATI ONS BEGAN. YEAR, MONTH (YYYYMV) .

DATE FI ELD OPERATI ONS ENDED. YEAR, MONTH (YYYYMV) .

CH EF OF PARTY INITIALS. (FIRST COP.).

SURNAME AND I NI TIALS OF CH EF OF PARTY (FIRST C. O P.) LEFT
JUSTI FI ED. SEPARATE SURNAVE AND EACH I NI TIAL WTH A BLANK. DO
NOT USE PERI ODS OR OTHER SPECI AL CHARACTERS.

CH EF OF PARTY INITIALS. (SECOND C. O P., IF ANY).

SURNAME AND | NI TITALS OF SECOND CH EF OF PARTY, |F ANY.

BLANK

SURVEY METHOD. | DENTI FY PRI MARY SURVEY METHOD USED. SEE TABLE
BELOW

PRI MARY STATE OR COUNTRY CODE. SEE ANNEX A

ORDER AND CLASS OF SURVEY. SEE TABLE BELOW

Survey Met hod Codes Order _and d ass of Survey Codes

1 - Triangul ation AA - AA Order Interferonetric Positioning
2 - Trilateration A0 - A Oder Interferometric Positioning
3 - Traverse BO - B Order Interferonetric Positioning



4 - dobal Positioning System 00 - Trans-Continental Traverse
10 - First Order
21 - Second Order d ass
22 - Second Order Cdass |1
31 - Third Order d ass
32 - Third Oder Cass Il
40 - Lower Than Third Order

For a nore detail ed explanation of the contents of this record see Chapter 2,
pages 2-5 thru 2-7, PRQIECT DATA RECORDS and DATE AND TI ME.
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GECDETI C DATUM AND ELLI PSO D RECORD (*13*)

This record defines the datum and reference ellipsoid for the geodetic
positions, deflections of the vertical, geoid heights, and/or reduced

el l'i psoidal distances (Code E in *52* record) as they appear in this project.
Do not enter the Inverse Flattening (1/f) if the ellipsoid is defined by the
Sem -Major Axis (a) and the Sem -M nor Axis (b). Likew se, do not enter the
Sem -Mnor Axis (b) if the ellipsoid is defined by (a) and (1/f). This record
is required unless the datumis the North Anerican 1983 (NAD 83).

*13* FORVAT

CC 01-06 SEQUENCE NUMBER R GHT JUSTIFIED. | NCREMENT BY 10 FROM THE
PREVI OUS RECORD.

CC 07-10 DATA CODE. MUST BE *13*.

CC 11-34 DATUM NAME. DO NOT | NCLUDE THE WORD ' DATUM I N THE NAME.
ABBREVI ATE | F NECESSARY.

CC 35-50 NAME OF THE ELLI PSQO D.

CC 51-60 SEM-MAJOR AXI'S (a) |IN METERS ( MWMVMMVIITY) .

CC 61-70 | NVERSE FLATTENI NG (1/f) (XXXXXXXXXX) .
THE FLATTENING (f) = (a - b) / a.

CC 71-80 SEM-MNOR AXI'S (b) IN METERS ( MMMV .
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HORI ZONTAL DI RECTI ON 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 sanme set. The instrunent station (standpoint) refers
to the point fromwhich 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) imediately follow ng
the *20* record for any coments.

To anticipate the accuracy of an observation, the type of survey equi pnrent used
must be known. To identify the instrument used for each observation, assign a
uni que three-digit nunber (Job-Specific Instrument Nunmber) in the range 001 to
999 to each item of survey equi prment used in the job. Each nunber will cross
reference a NGS survey equi pnent code in the *70* record. See Chapter 2, page
2-10, Job-Specific Instrunent Nunber and page 2-28, Survey Equi pnent Data

Recor ds

*20* FORVAT

CC 01-06 SEQUENCE NUMBER.  RIGHT JUSTI FI ED. MJST BE AN | NCREMENT OF 10
FROM PREVI QUS RECORD.

07-10 DATA CODE. MJST BE *20*.

11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUMENT STATI ON ( STANDPQO NT) .
FOR ADDI TI ONAL | NFORVATI ON SEE CHAPTER 1, PAGES 1-1 THRU 1-3, JOB
CODE_AND SURVEY PO NT_NUMBERI NG, CHAPTER 2, PAGES 2-8 THRU 2-9
OBSERVATI ON DATA RECORDS; PAGES 2-12 THRU 2-13, ASSI GNMVENT OF
STATI ON SERI AL NUMBERS; AND PAGE 2-14, TREATMENT OF ECCENTRI C
OBSERVATI ONS

CC 15-16 SET NUMBER  ENTER 01 FOR THE FI RST SET OF THE DI RECTI ON
OBSERVATI ONS.  USE 02, 03, ETC. FOR SUCCESSI VE SETS. SEE CHAPTER
2, PACE 2-18, SET NUMBER

17-22 FIELD RECORD BOOK NUMBER  VOLUME NUMBER ASSI GNED TO THE FI ELD
BOOX I N VWH CH THE DI RECTI ON OBSERVATI ONS ARE RECCORDED.

23-24 NUMBER OF OBJECTS SIGHTED IN THI'S SET. TH S VALUE EQUALS THE SUM
OF THE *20* RECORD AND THE *22* RECORD(S) IN THI S SET. SEE
CHAPTER 2, PAGE 2-18.

CC 25-29 WEATHER CODE. THE FIRST COLUWN OF THI'S CODE (25) |'S A PROBLEM
| NDI CATOR FOLLOVWED BY VI SI BI LI TY, TEMPERATURE, CLOUD COVER AND
W ND | NDI CATORS | N SUCCESSI ON.  FOR | NFORVATI ON CONCERNI NG THE
WEATHER CODE TO BE USED | N CONNECTI ON W TH HORI ZONTAL
OBSERVATI ONS, SEE CHAPTER 2, PAGES 2-10.

30-32 INTIALS OF THE OBSERVER

33-35 JOB-SPECI FI C | NSTRUMENT NUMBER (JSIN). THE UNIQUE THREE-DIG T
NUMBER | N THE RANGE 001 TO 999 ASSI GNED TO THE | NSTRUVENT USED TO

88

8 8

88



CC 36-39

CC 40-45

8

46- 49

8

50

CC 51-54

CC 55-58

59
60- 61

88

CC 62-63

CC 64-72

CC 73-76

CC 77-80

OBTAIN TH S OBSERVATI ON.  THI' S NUMBER W LL CROSS REFERENCE THE NGS
SURVEY EQUI PMENT CODE I N THE *70* RECORD.
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HEl GHT OF | NSTRUMENT. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF
THE OCCUPI ED SURVEY MARK (PO NT) TO THE OPTI CAL CENTER OF THE
SURVEYI NG | NSTRUMENT. I N METERS (M) . FOR ADDI Tl ONAL
I NFORVATI ON SEE CHAPTER 2, PAGE 2-11, HEI GHT OF | NSTRUMENT AND
HEI GHT OF TARGET.
DATE OF OBSERVATI ON. YEAR, MONTH, DAY (YYMVDD). SEE CHAPTER 2,
PAGES 2-18, DATE AND TI ME.
LOCAL TIME. HOURS, M NUTES (HHW). SEE CHAPTER 2, PAGE 2-7,
TIME, AND PACE 2-18, DATE AND TI ME.
TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H
VH CH REPRESENTS THE Tl ME ZONE OCCUPI ED. SEE CHAPTER 2, PACE
2-7, TIME ZONE.
STATI ON SERI AL NUMBER. TARGET STATION. SEE CHAPTER 1, PACES 1-1
THRU 1-3, JOB CODE AND SURVEY PO NT NUMBERI NG CHAPTER 2, PACGES
2-8 THRU 2-9, OBSERVATI ON DATA RECORDS; PAGES 2-12 THRU 2- 13,
ASS| GNVENT OF STATI ON SERI AL _NUMBERS; AND PAGE 2-14, TREATMENT OF
ECCENTRI C OBSERVATI ONS.
HEl GHT OF TARGET. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF THE
TARGET STATI ON SURVEY MARK (PO NT) TO THE TARGET (PO NT) ABOVE THE
MARK USED FOR THE DI RECTI ON OBSERVATIONS. I N METERS (Mvmm).  SEE
CHAPTER 2, PACE 2-11, HEIGHT OF | NSTRUMENT AND HEI GHT OF TARGET.
VISIBILITY CODE. SEE CHAPTER 2, PAGE 2-11, VISIBILITY CODE.
NUMBER OF REPLI CATI ONS. NUMBER OF PO NTI NGS OR MEASUREMENTS USED
TO DETERM NE A HORI ZONTAL DI RECTI ON. SEE CHAPTER 2, PAGE 2-16,
NUMBER OF REPLI CATI ONS AND PAGE 2-19, LAST PARAGRAPH.
REJECTION LIMT. THE MAXI MUM ALLONED DEVI ATION OF A SI NGLE
OBSERVATI ON FROM THE MEAN OF ALL THE OBSERVATI ONS USED TO
DETERM NE A DIRECTION I N A SET. I N SECONDS. SEE CHAPTER 2, PAGE
2-16, REJECTION LIMT.
INI TIAL DI RECTI ON.  MEAN OF PO NTI NGS OR MEASUREMENTS TO THE FI RST
OBJECT SI GHTED I N THE OBSERVI NG SEQUENCE, NORVALLY ASSI GNED A
VALUE ZERO DEGREES, ZERO M NUTES AND ZERO SECONDS ( DDDMMBSSS) .
SEE CHAPTER 2, PACES 2-17 AND 2-18, HORI ZONTAL Di RECTI ON DATA
RECORDS.
| NTERNAL CONSI STENCY. SIGVA | N SECONDS (SSss). ENTER O\LY I F
RELI ABLE ESTI MATES ARE AVAI LABLE. SEE CHAPTER 2, PACE 2-17,
| NTERNAL CONSI STENCY Sl GVA.
EXTERNAL CONSI STENCY. SIGVA | N SECONDS (SSss). ENTER ONLY I F
RELI ABLE ESTI MATES ARE AVAI LABLE. SEE CHAPTER 2, PACE 2-17,
EXTERNAL CONSI STENCY S| GVA.

For a nore detailed discussion on accuracy, internal and external errors, see
Chapter 2, pages 2-15 thru 2-17, ACCURACY OF THE OBSERVATI ONS.
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HORI ZONTAL DI RECTI ON COMMENT RECORD (*21*)

Use this record for comments pertinent to the set of directions. This record is
required to explain the problemencountered, if the problemindicator (Colum
25) on the respective Horizontal Direction Set Record (*20*) is 1. Oherw se,
this record is optional.

*21* FORVAT

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTI FI ED. | NCREMENT BY 10 FROM PREVI QUS
RECORD.

CC 07-10 DATA CODE. MJST BE *21*.

CC 11-80 COWMENT. | F THE COMMENT(S) EXCEED 70 CHARACTERS, USE ANOTHER *21*
RECORD FOR CONTI NUATI ON.  ANY NUMBER OF *21* RECORDS | S ALLOVED.
BUT, DO NOT DI VI DE WORDS BETWEEN CONSECUTI VE *21* RECORDS. SEE
CHAPTER 2, PACES 2-17 AND 2-18, HORI ZONTAL DI RECTI ON DATA RECORDS.
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HORI ZONTAL DI RECTI ON RECORD (*22*)

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



the first direction (initial) observed in the set.
*22* FORVAT

CC 01-06 SEQUENCE NUMBER.  RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM PREVI QUS
RECORD.

CC 07-10 DATA CODE. MJST BE *22*.

CC 11-14 STATION SERI AL NUMBER. | NSTRUMENT STATI ON ( STANDPOI NT). MJST BE
| DENTI CAL TO THE STATI ON SERI AL NUMBER (SSN) I N CC 11-14 ON THE
RESPECTI VE *20* RECORD.

CC 15-16 SET NUMBER  MUST BE | DENTI CAL TO THE SET NUMBER I N THE PRECEDI NG
*20* RECORD.

CC 17-45 BLANK

CC 46-49 LOCAL TIME. HOURS, MNUTES (HHW) . SEE PAGE 2-7 THRU 2-8, TIME.

CC 50 TIME ZONE. ENTER LETTER CODE FROM ANNEX H. SEE PAGE 2-7, TI
ZONE.

CC 51-54 STATION SERI AL NUMBER (SSN). TARGET STATION (FOREPO NT). FOR

ADDI TI ONAL | NFORMATI ON' SEE CHAPTER 1, PAGES 1-1 THRU 1-3, JOB CODE
AND SURVEY PO NT NUMBERI NG, CHAPTER 2, PAGES 2-8 THRU 2-9,
OBSERVATI ON DATA RECORDS; PAGES 2-12 THRU 2-13, ASSI GNVENT OF
STATI ON SERI AL _NUVBERS, AND PAGE 2- 14, TREATMENT OF ECCENTRIC
OBSERVATI ONS.

55-58 HEI GHT OF TARGET. ENTER VERTI CAL DI STANCE FROM THE TOP OF THE
TARGET STATI ON SURVEY MARK (PO NT) TO THE TARGET (PO NT) ABOVE THE
MARK, USED FOR THE DI RECTI ON OBSERVATI ONS. | N METERS (Mvmm). SEE
CHAPTER 2, PAGE 2-11, HEI GHT OF | NSTRUMVENT AND HEI GHT OF TARGET.

CC 59 VISIBILITY CODE. SEE PAGE 2-11, VISIBILITY CODE.

CC 60-61 NUMBER OF REPLI CATIONS. NUMBER OF POl NTI NGS OR MEASUREMENTS TO

DETERM NE TH' S OBSERVED DI RECTI ON. SEE CHAPTER 2, PAGE 2- 16,
NUVBER OF REPLICATIONS AND PAGE 2-19, LAST PARAGRAPH.

CC 62-63 REJECTION LIMT. NMAXI MUM ALLONED DEVI ATI ON FROM THE MEAN. I N
SECONDS. SEE PAGE 2-16, REJECTION LIMT.

64-72 CLOCKW SE DI RECTI ON. MEAN OF POl NTI NGS OR MEASUREMENTS TO EACH
OBJECT OBSERVED IN A SET. | N DEGREES, M NUTES, SECONDS
( DDDMVBSSS) .

CC 73-76 | NTERNAL CONSI STENCY. SIGMVA | N SECONDS (SSss) SEE PAGE 2-17,
| NTERNAL CONSI STENCY S| GVA.

77-80 EXTERNAL CONSI STENCY. SIGMVA | N SECONDS (SSss) SEE PAGE 2-17,
EXTERNAL CONSI STENCY S| GVA.

8

8

8
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GPS OCCUPATI ON HEADER RECORD (*25*)

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

To anticipate the accuracy of an observation, the type of survey equi prent used
must be known. To identify the instrunment enployed on each particul ar



observation record in a conci se manner, assign a unique three-digit nunmber (Job-
Specific Instrument Nunber) in the range 001 to 999 to each item of survey

equi prent used in the job. Each unique nunber will cross reference a NGS survey
equi pnent code in the *70* record. See Chapter 2, page 2-10, Job-Specific

I nst runment Nunber and page 2-28, Survey Equipnent Data Records. This record is
required.

*25* FORVAT

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

88

88

88
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GPS OCCUPATI ON COMVENT RECORD (*26*)

Use this record for coments pertinent to the GPS occupation session. This
record is optional.

CC 01-06

CC 07-10
CC 11-80

*26* FORVAT

SEQUENCE NUMBER. RIGHT JUSTI FIED. MJST BE AN | NCREMENT CF 10
FROM PREVI QUS RECORD.

DATA CODE. MJST BE *26*.

COWENT. | F THE COWENT(S) EXCEED 70 CHARACTERS, USE ANOTHER
*26* RECORD FOR CONTI NUATI ON.  ANY NUMBER OF *26* RECORDS | S

ALLOVED, BUT, DO NOT DI VI DE WORDS BETWEEN CONSECUTI VE * 26*
RECORDS.

2-51



GPS OCCUPATI ON MEASUREMENT RECORD (*27*)

To identify the station occupied on each particul ar observation record in a concise
manner, assign a unique four-digit nunber (Station Serial Nunber) 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 Nunbering and Chapter 2, page 2-12, Assignnent of Station Serial
Nunbers. At |east two Cccupation Measurenment Records nust be conpleted for each
station in each session, i.e. one pre-session and one post-session record. More
than two records can be accommpdat ed. These records are required.

*27* FORVAT

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFIED. MJST BE AN | NCREMENT OF 10 FROM
PREVI QUS RECORD.
CC 07-10 DATA CODE. MJST BE *27*.
CC 11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUMENT STATION. FCR ADDI Tl ONAL
| NFORVATI ON SEE CHAPTER 1, PAGES 1-2 THRU 1-6, JOB CODE AND SURVEY
PO NT NUMBERI NG CHAPTER 2, PAGES 2-8 THRU 2-9, OBSERVATI ON DATA
RECORDS; PACES 2-12 THRU 2-13, ASSI GNVENT OF STATI ON SERI AL NUMBERS;
AND PAGE 2-14, TREATMENT OF ECCENTRI C OBSERVATI ONS.
15- 20 DATE OF OBSERVATI ON. (UTC) YEAR, MONTH, DAY (YYMVDD). SEE CHAPTER 2,
PAGES 2-18, DATE AND Tl ME.
21-24 TIME. HOURS, M NUTES (HHWM (UTC). SEE CHAPTER 2, PAGE 2-7, TIME, AND
PAGE 2-18, DATE AND TI ME.
25-29 HEl GHT OF THE ANTENNA L1 PHASE CENTER ABOVE THE MONUMENT ( XX. xxx) |IN
METERS. SEE THE DI AGRAM ON PAGE 2-52a.
30-33 DRY BULB TEMPERATURE (XXX.x). ALL REQU RED WEATHER | NFORVATI ON CAN BE
FOUND ON THE METEOROLOG CAL DATA PORTION OF THE OBSERVER S FI ELD LOG
IT IS | MPORTANT TO MAKE SURE YOU ARE ENTERI NG DATA FOR THE CORRECT
SESSI ON (BEG NNI NG AND ENDI NG READI NGS) .
34 DRY BULB TEMPERATURE CCDE (C/F). THE TEMPERATURE G VEN MJST BE
RECCORDED I N CELSIUS OR FAHRENHEI T. NGS PREFERS CELSI US.
35-38 WET BULB TEMPERATURE (XXX.x). SEE DRY BULB TEMPERATURE.
39 WET BULB TEMPERATURE CODE (C/F). SEE DRY BULB TEMPERATURE CCDE.
CC 40-42 RELATI VE HUM DI TY (XX.x). ENTER THE PERCENTAGE OF RELATIVE HUM DI TY
AT THE BEGQ NNI NG AND END OF THE SESSI ON.
CC 43-48 BAROVETRI C PRESSURE ( XXXX. xx). (AT I NI TI ATI ON AND COVPLETI ON)
(ALLOMBLE UNN'TS W MB OR IN) THE BAROMETRI C PRESSURE CAN ALSO BE
FOUND IN THE OBSERVER'’S FIELD LOG.
CC 49-50 BAROMETRIC PRESSURE CODE. (MM, MB, IN) NGS PREFERS MB.
MM - MILLIMETERS OF MERCURY
MB - MILLIBARS
IN - INCHES OF MERCURY
CC 51-55 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.
CC 56-80 BLANK

8 8 8 8

88 8
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L1 Phase Center

., L? Phase Center

Offset from the bottom __/
of the Antenna to the Point where slant height
L1 Phase Center measurement is made

[ \ IJ_

Offset from the bottom of the
— Antenna to the plane of the
5lant Height measurement

I
L
e

VH
Bott T Ant
otfom ot Antenna o Radius to Slant Height
measurement (R)
Center axis of Antenna
A5 Ground Mark

Radi us to Slant Height Measurenment (R): This is the horizontal distance from
the vertical center axis of the antenna to the point where the slant height
measurenent (SH) is nade.

Vertical Height (VH): This value, reduced fromthe slant hei ght nmeasurenment by

the fornmula below, is used in conputing the required vertical height of the
phase center (L1/L2) above the ground mark in the *27* record.

VH=/SH? - R?

VH = Vertical Height as reduced from
the slant hei ght neasurenent. R
R = Radius to the Slant Height
Measur enent .
SH = Sl ant Hei ght Measur enent. VH

Not e: The L1 Phase Center O fset used above

is found in the Antenna Phase Pattern Fil e.

2-52a
GPS CLOCK SYNCHRON ZATI ON R

m

(*28)

The O ock Synchronization Record is used to reco/d codel ess type receiver clock



synchroni zation 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 codel ess receivers.

*28* FORVAT

01-06  SEQUENCE NUMBER Rl GHT JUSTIFIED. MJST BE AN | NCREMENT OF 10
FROM PREVI OUS RECORD.

07-10  DATA CODE. MUST BE *28*.

11-16  SYNCHRONI ZATI ON DATE (YYMVDD) UTC. CODELESS TYPE GPS RECE! VERS
MUST BE TI ME SYNCHRONI ZED W TH OTHER RECEI VERS | N THE SESSI ON.

17-20  SYNCHRONI ZATION TI ME (HHW) UTC. SEE SYNCHRONI ZATI ON DATE.

21-23  JOB- SPECI FI C | NSTRUVENT NUMBER A.  THE UNI QUE THREE-DI G T NUMBER
IN THE RANGE 001 TO 999 ASSI GNED TO THE | NSTRUVENT USED TO OBTAI N
THI S OBSERVATION.  THI'S NUMBER W LL CROSS REFERENCE THE NGS SURVEY
EQUI PMENT CODE | N THE *70* RECORD.

CC 24-26  JOB- SPECI FI C | NSTRUMENT NUMBER B. SEE CC 21-23.

CC 27-31  BLANK

CC 32-36  TIM NG DI FFERENCE ( XXX. xx) (M CROSECONDS) .

cC

cC

88 88 8

37 I NTEGER TI ME SECOND SYNCH (Y OR N).
38-40 I NI TI ALS OF THE OBSERVER
CC 41-80 BLANK

GPS CLOCK SYNCHRONI ZATI ON RECORD (*29*)

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

*29* FORVAT

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTI FIED. MJST BE AN | NCREMENT CF 10
FROM PREVI QUS RECORD.

CC 07-10 DATA CCDE. MJST BE *26*.

CC 11-80 COWENT. | F THE COMWENT(S) EXCEED 70 CHARACTERS, USE ANOTHER *29*
RECORD FOR CONTI NUATI ON.  ANY NUMBER OF *29* RECORDS |'S ALLOWED,
BUT DO NOT DI VI DE WORDS BETWEEN CONSECUTI VE *29* RECORDS. SEE
CHAPTER 2, PAGES 2-17 AND 2-18, HORI ZONTAL DI RECTI ON DATA RECORDS.

2-53
HORI ZONTAL ANGLE SET RECCORD (*30%*)

Use this record for the first angle of every set of angles observed at a
station. Use the Horizontal Angle Record (*32*) for the remaining angles
observed in the sane set. Use a Comment Record (*31*) inmediately follow ng
the *30* record for any coments pertaining to the set of observations.

To anticipate the accuracy of an observation, the type of survey equi prent used
must be known. To identify the instrunent used for each observation, assignh a



uni que three-digit nunber (Job-Specific Instrument Nunmber) in the range 001 to
999 to each item of survey equi pment used in the job. Each nunber will cross
reference a NGS SURVEY EQUI PMENT CODE in the *70* record. See Chapter 2, Page
2-10, Job-Specific Instrunent Nunmber and Page 2-28, Survey Equi pnent Data

Records.

CC 01-06

88

8 8

88

8 8 8 8

8

07-10
11-14

15-16

17-22

23-24

25-29

30- 32
33-35

36- 39

40- 45
46- 49
50

51-54

55-58

59

*30* FORVAT

SEQUENCE NUMBER. RIGHT JUSTI FI ED. | NCREMENT BY 10 FROM PREVI QUS
RECORD.

DATA CODE. MJST BE *30*.

STATI ON SERI AL NUMBER (SSN). | NSTRUMENT STATI ON ( STANDPO NT) .

FOR ADDI TI ONAL | NFORVATI ON SEE CHAPTER 1, PAGES 1-1 THRU 1-3, JOB
CODE _AND SURVEY PO NT _NUMBERI NG CHAPTER 2, PAGES 2-8 THRU 2-9,
OBSERVATI ON DATA RECORDS; PAGES 2-12 THRU 2-13, ASS|I GNMENT OF
STATI ON SERI AL NUMBERS; AND PAGE 2- 14, TREATMENT OF ECCENTRI C
OBSERVATI ONS.

SET NUMBER. ENTER 01 FOR THE FI RST SET OF ANGLE OBSERVATI ONS.
EACH ADDI Tl ONAL SET OF OBSERVED ANGLES W TH THE SAME | NSTRUVMENT
SSN MUST BE ASSI GNED A H GHER NUMBER;, 02, 03, ETC. SEE CHAPTER 2,
PAGE 2-20, SET NUMBER

FI ELD RECORD BOOK NUMBER. VOLUME NUMBER OF THE FI ELD BOXK | N

VH CH THE ANGLES OBSERVATI ONS ARE RECORDED.

NUMBER OF ANGLES OBSERVED IN THS SET. TH'S NUMBER IS THE SUM CF
THE *30* RECORD AND THE *32* RECORD (S) IN THI'S SET. SEE CHAPTER
2, PAGE 2-20.

WEATHER CCDE. THE FIRST CCLUWN OF THI'S CODE (25) |'S A PROBLEM

| NDI CATOR FOLLOVWED BY VI SI BI LI TY, TEMPERATURE, CLOUD COVER AND

W ND | NDI CATORS I N SUCCESSION. | F THE PROBLEM | NDI CATOR IS 1, A
*31* RECORD | S REQUI RED. SEE CHAPTER 2, PAGE 2-10.

I NI TI ALS OF THE OBSERVER

JOB- SPECI FI C | NSTRUMENT NUMBER (JSIN). THE UNIQUE THREE-DIGA T
NUMBER | N THE RANGE 001 TO 999 ASSI GNED TO THE | NSTRUMENT USED TO
OBTAIN TH S OBSERVATI ON.  THI S NUMBER W LL CROSS REFERENCE THE NGS
SURVEY EQUI PMENT CODE I N THE *70* RECORD.

HEl GHT OF | NSTRUMENT. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF
THE OCCUPI ED SURVEY MARK (PO NT) TO THE OPTI CAL CENTER OF THE
SURVEYI NG | NSTRUMENT. I N METERS (Mvmm) .  SEE PAGE 2-11, HEIGHT OF
| NSTRUMENT AND HEI GAT OF TARCET.

2-54
DATE OF OBSERVATI ON. YEAR, MONTH, DAY (YYMVDD). SEE CHAPTER 2,
PAGE 2-20, DATE AND TI ME.
LOCAL TIME. HOURS, M NUTES (HHW) SEE CHAPTER 2, PAGE 2-7, TIME;
AND PAGE 2-20, DATE AND TI ME.
TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H WH CH REPRESENTS
THE TI ME ZONE OCCUPI ED. SEE CHAPTER 2, PAGE 2-7.
STATI ON SERI AL NUMBER.  FI RST TARGET STATI ON (LEFT FOREPQ NT).
SEE CHAPTER 1, PAGES 1-1 THRU 1-3, JOB CODE AND SURVEY PO NT
NUMBERI NG CHAPTER 2, PAGES 2-12 THRU 2-13, ASS|I GNMENT OF STATI ON
SERI AL NUMBERS; AND PAGE 2-14, TREATMENT OF ECCENTRI C
OBSERVATI ONS.
HEl GHT OF TARGET. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF THE
FI RST TARGET STATI ON (LEFT FOREPO NT) SURVEY MARK (PO NT) TO THE
TARGET (PO NT) ABOVE THE MARK USED FOR THE ANGLE OBSERVATI ONS. I N
METERS (MVm). SEE CHAPTER 2, PACE 2-11, HEIGHT OF | NSTRUMENT AND
HEl GHT OF TARGET.
VISIBILITY CODE. SEE CHAPTER 2, PAGE 2-11, VISIBILITY CODE.




CC 60-61

CC 62-63

CC 64-71

CC 72-75

CC 76-79

CC 80

NUMBER OF REPLI CATI ONS. NUMBER OF DETERM NATI ONS OF A SINGLE
ANGLE MEASUREMENT WHI CH ARE MEANED TO OBTAI N THE DESI RED ANGLE
VALUE. EACH DETERM NATI ON OF A SI NGLE ANGLE W LL USUALLY | NVOLVE
SEVERAL REPEATED MEASUREMENTS ( REPETI TI ONS). SEE CHAPTER 2, PACES
2-19 AND 2-20, HORI ZONTAL ANGLE DATA RECORDS.

REJECTI ON LIM T. THE NMAXI MUM ALLONED DEVI ATI ON OF A SI NGLE ANGLE
MEASUREMENT FROM THE MEAN OF ALL THE MEASUREMENTS USED TO

DETERM NE THE DESI RED ANGLE IN A SET. SEE CHAPTER 2, PACES 2-16.
CLOCKW SE ANGLE. MEAN OF FI RST ANGLE OBSERVED AT A STATION. IN
DEGREES, M NUTES, SECONDS (DDDMMBSs). SEE PAGES 2-19 AND 2- 20,
HORI ZONTAL ANGLE DATA RECORDS.

STATI ON SERI AL NUMBER. SECOND TARGET STATI ON (Rl GHT FOREPQ NT) .
SEE PAGES 1-1 THRU 1-3, JOB CODE AND SURVEY PO NT NUMBERI NG PAGES
2-8 THRU 2-9, OBSERVATI ON DATA RECORDS; PAGES 2-12 THRU 2-13,

ASS| GNVENT OF STATI ON SERI AL _NUMBERS; AND PAGE 2-14, TREATMENT OF
ECCENTRI C OBSERVATI ONS.

HEl GHT OF TARGET. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF THE
SECOND TARGET STATI ON (RI GHT FOREPO NT) SURVEY MARK (PO NT) TO THE
TARGET (PO NT) ABOVE THE MARK USED FOR THE ANGLE OBSERVATIONS. I N
METERS (MVim). SEE PAGE 2-11, HEIGHT OF | NSTRUMENT AND HEI GHT OF
TARGET.

VISIBILITY CODE. SEE PACE 2-11, VISIBILITY CODE.

2-55
HORI ZONTAL ANGLE COMVENT RECORD (*31*)

Use this record for comments pertaining to the set of angles. This record
is required to explain the problemencountered if the probl emindicator
(colum 25) on the respective Horizontal Angle Set Record (*30*) is "1".
O herwi se, this record is optional.

CC 01-06

CC 07-10
CC 11-80

*31* FORMAT

SEQUENCE NUMBER. RI GHT JUSTI FI ED. MJST BE AN | NCREMENT OF 10 FRCOM
THE PREVI QUS RECORD.

DATA CODE. MJST BE *31*.

COWENT. | F THE COWENT(S) EXCEED 70 CHARACTERS, USE ANOTHER *31*
RECORD FOR CONTI NUATI ON.  ANY NUMBER OF *31* RECORDS |'S ALLOVED.
BUT, DO NOT DI VI DE WORDS BETWEEN CONSECUTI VE *31* RECORDS. SEE
CHAPTER 2, PAGES 2-19 AND 2-20, HORI ZONTAL ANGLE DATA RECORDS.




2-56
HORI ZONTAL ANGLE RECORD (*32*)

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

set.

CC 01-06

8 8 8 88 8 88

88

07-10
11-14
15-16

17-45
46- 49

50

51-54

55-58

59
60-61

*32* FORVAT

SEQUENCE NUMBER. RIGHT JUSTI FI ED. | NCREMENT BY 10 FROM PREVI QUS
RECORD.

DATA CODE. MJST BE *32*.

STATI ON SERI AL NUMBER. | NSTRUMENT STATI ON ( STANDPO NT). FOR
ADDI TI ONAL | NFORVATI ON REFER TO PAGES 1-1 THRU 1-3, 2-9 AND 2-12
THRU 2-13.

SET NUMBER  MJUST BE THE SAME NUMBER AS ON THE PRECEDI NG * 30*
RECORD.

BLANK.

LOCAL TIME. HOURS, M NUTES (HHW). SEE CHAPTER 2, PAGE 2-7,
TIME; AND PAGE 2-20, DATE AND TI ME.

TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H THAT REPRESENTS
THE TI ME ZONE OCCUPI ED. SEE CHAPTER 2, PAGE 2-7.

STATI ON SERI AL NUMBER.  FI RST TARGET STATI ON (LEFT FOREPQ NT).
SEE CHAPTER 1, PAGES 1-1 THRU 1-3, JOB CODE AND SURVEY PO NT
NUMBERI NG CHAPTER 2, PAGES 2-12 THRU 2-13, ASS|I GNMENT OF STATI ON
SERI AL NUMBERS; AND PAGE 2-14, TREATMENT OF ECCENTRI C

OBSERVATI ONS.

HEl GHT OF TARGET. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF THE
FI RST TARGET STATI ON (LEFT FOREPO NT) SURVEY MARK (PO NT) TO THE
TARGET (PO NT) ABOVE THE MARK USED FOR THE ANGLE OBSERVATIONS. I N
METERS (MVim). SEE CHAPTER 2, PACE 2-11, HEIGHT OF | NSTRUMENT AND
HElI GHT OF TARGET.

VI SIBILITY CODE. SEE CHAPTER 2, PAGE 2-11, VISIBILITY CODE.
NUMBER OF REPLI CATI ONS. NUMBER OF DETERM NATI ONS OF A SINGLE
ANGLE MEASUREMENT WHI CH ARE MEANED TO OBTAI N THE DESI RED ANGLE




CC 62-63

CC 64-71

CC 72-75

CC 76-79

CC 80

VALUE. EACH DETERM NATION OF A SI NGLE ANGLE W LL USUALLY | NVOLVE
SEVERAL REPEATED MEASUREMENTS ( REPETI TI ONS). SEE CHAPTER 2, PACES
2-19 AND 2-20, HORI ZONTAL ANGLE DATA RECORDS.

REJECTI ON LIM T. THE NMAXI MUM ALLONED DEVI ATI ON OF A SI NGLE ANGLE
MEASUREMENT FROM THE MEAN OF ALL THE MEASUREMENTS USED TO

DETERM NE THE DESI RED ANGLE IN A SET. SEE CHAPTER 2, PACE 2-16.
CLOCKW SE ANGLE. MEAN OF FI RST ANGLE OBSERVED AT A STATION. IN
DEGREES, M NUTES, SECONDS (DDDMVSSs). SEE PAGES 2-19 AND 2- 20,

HORI ZONTAL ANGLE DATA RECORDS.

STATI ON SERI AL NUMBER. SECOND TARGET STATI ON (Rl GHT FOREPQ NT) .
SEE PAGES 1-1 THRU 1-3, JOB CODE AND SURVEY PO NT NUMBERI NG PAGES
2-8 THRU 2-9, OBSERVATI ON DATA RECORDS; PAGES 2-12 THRU 2-13,

ASS| GNVENT OF STATI ON SERI AL _NUMBERS; AND PAGE 2-14, TREATMENT OF
ECCENTRI C OBSERVATI ONS.

2-57
HEl GHT OF TARGET. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF THE
SECOND TARGET STATI ON (RI GHT FOREPO NT) SURVEY MARK (PO NT) TO THE
TARGET (PO NT) ABOVE THE MARK USED FOR THE ANGLE OBSERVATIONS. I N
METERS (MVim). SEE PAGE 2-11, HEIGHT OF | NSTRUMENT AND HEI GHT OF
TARGET.
VISIBILITY CODE. SEE PACE 2-11, VISIBILITY CODE.




2-58
VERTI CAL 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 sanme set. Use a Comment
Record (*41*) imrediately followi ng the *40* record for any coments. 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 equi pnment nust
be known. To identify the instrunent used for each observation, assign a uni que
three-digit nunber (Job-Specific Instrument Nunber) in the range 001 to 999 to
each item of survey equi pnent used in the job. Each uni que nunber will cross
reference a NGS Survey Equi pnent Code in the *70* record. See Page 2-10, Job-
Specific Instrunent Nunber and Page 2-28, Survey Equi pnent Data Records.

*40* FORMVAT

01-06 SEQUENCE NUMBER. RIGHT JUSTI FI ED. | NCREMENT BY 10 FROM PREVI QUS
RECORD

07-10 DATA CODE. MJST BE *40~*

11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUVENT STATI ON ( STANDPO NT) .

15-16 SET NUMBER  ENTER 01 FOR THE FI RST SET CF VA/ ZD OBSERVATI ONS

USE 02, 03, ETC. FOR SUCCESSI VE SETS. SEE PAGE 2-22, SET NUMBER
17-22 FI ELD RECORD BOOK NUMBER. VOLUME NUMBER OF THE FI ELD BOXK | N
VWH CH THE VA/ ZD OBSERVATI ONS ARE RECORDED

23-24 NUMBER OF VA OR ZD OBSERVATIONS IN THIS SET. TH' S VALUE | S EQUAL
TO THE SUM OF THE *40* RECORD AND THE *42* RECORD(S) IN TH S SET.
SEE PAGE 2-22.

25-29 WEATHER CODE. THE FIRST COLUMN OF THI'S CODE (25) IS A PROBLEM
| NDI CATOR FOLLOVWED BY VI SI BI LI TY, TEMPERATURE, CLOUD COVER AND
W ND | NDI CATORS | N SUCCESSION. | F THE PROBLEM | NDI CATOR IS "1", A
*41* RECORD | S REQUI RED. SEE PACGE 2-10, WEATHER CODE

30-32 INTIALS OF THE OBSERVER

33-35 JOB-SPECI FI C | NSTRUMENT NUMBER. THE UNI QUE THREE-DI G T NUMBER
ASS|I GNED TO THE | NSTRUVENT USED TO OBTAIN TH S OBSERVATI ON.  SEE
ABOVE.

CC 36-39 HEIGHT OF | NSTRUMENT. ENTER THE VERTI CAL DI STANCE FROM THE TOP COF
THE OCCUPI ED SURVEY MARK (PO NT) TO THE OPTI CAL CENTER OF THE
SURVEYI NG | NSTRUMENT. I N METERS (M) . SEE PAGE 2-11, HEIGHT OF
| NSTRUMENT AND HEI GHT OF TARCGET.

CC 40-45 DATE OF OBSERVATI ON. YEAR, MONTH, DAY (YYMVDD). SEE PAGE 2- 24,
DATE AND TI ME

CC 46-49 LOCAL TIME. HOURS, M NUTES (HHW) . SEE PACES 2-7, TINME AND 2- 24,
DATE AND TI ME

CC 50 TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H WH CH REPRESENTS
THE TI ME ZONE OCCUPI ED. SEE PAGE 2-7, TIME ZONE

CC 51-54 STATION SERI AL NUMBER.  TARCET STATI ON ( FOREPQ NT) .

8 8 888 8

8

88




2-59

CC 55-58 HEI GHT OF TARGET. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF THE
TARGET STATI ON SURVEY MARK (PO NT) TO THE TARGET (PO NT) ABOVE THE
MARK USED FOR THE VA/ ZD OBSERVATI ON. | N METERS (MVim). REFER TO
PAGE 2-11, HEI GHT OF | NSTRUMENT AND HEl GHT OF TARGET.

cC 59 VI SIBILITY CODE. SEE PAGE 2- 11.

CC 60-61 NUMBER OF REPLI CATIONS. NUMBER OF POl NTI NGS OR MEASUREMENTS USED
TO DETERM NE A VA OR ZD OBSERVATI ON. SEE PAGES 2-21 AND 2- 22,
VERTI CAL_ANGLE/ ZENI TH DI STANCE DATA RECORDS.

CC 62-63 REJECTION LIMT. MAXI MUM ALLOAED SPREAD BETWEEN THE OBSERVATI ONS.
I N SECONDS ( XXxX) .

CC 64-71 VERTI CAL ANGLE OR ZENI TH DI STANCE. MEAN OF POl NTI NGS OR
MEASUREMENTS TO THE FI RST OBJECT SI GHTED | N THE OBSERVI NG
SEQUENCE. | N DEGREES, M NUTES, SECONDS (DDDMVBSs). LEAVE CC 71
BLANK | F VA OR ZD I'S G VEN TO THE NEAREST SECOND; LEAVE CC 69- 71
BLANK | F IT I'S G VEN TO THE NEAREST M NUTE.

CC 72 ANGLE CODE. | NDI CATE TYPE OF VERTI CAL ANGLE MEASURED.
E= ELEVATI ON, D= DEPRESSI ON, Z= ZEN TH DI STANCE. SEE PACE 2-22,
ANGLE CODE.

CC 73-76 | NTERNAL CONSI STENCY. SI GVA I N SECONDS (SSss). ENTER ONLY IF
RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PAGES 2-15 THRU 2-17,
ACCURACY OF THE OBSERVATI ONS.

CC 77-80 EXTERNAL CONSI STENCY. SI GVA | N SECONDS PER KI LOVETER ( SSss) .
ENTER ONLY | F RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PAGES 2-15
THRU 2-17, ACCURACY OF THE OBSERVATI ONS.

VERTI CAL ANGLE COMMVENT RECCRD (*41%*)

Use this record for comments pertaining to the set of vertical angles or zenith
di stances. This record is required to explain the probl emencountered when the
probl em i ndi cator (columm 25) on the preceding Vertical Angle Set Record (*40%*)
is "1". Oherwise, this record is optional

*41% FORMAT

CC 01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. MJST BE AN | NCREMENT CF 10 FROM
PREVI QUS RECORD.

CC 07-10 DATA CODE. MJST BE *41*.

CC 11-80 COWMENT. | F THE COMMENT(s) EXCEED 70 CHARACTERS, USE ANOTHER *41*
RECORD FOR CONTI NUATI ON.  ANY NUMBER OF *41* RECORDS | S ALLOVED.
BUT, DO NOT DI VI DE WORDS BETWEEN CONSECUTI VE *41* RECORDS.

2-60
VERTI CAL ANGLE RECORD (*42*)

Use this record for the second and subsequent vertical angles (VAs) or zenith

di stances (ZDs) observed in the sane 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 infornation.



*42* FORMAT

CC 01-06 SEQUENCE NUMBER RI GHT JUSTIFIED. | NCREMENT BY 10 FROM PREVI OUS
RECORD.
07-10 DATA CODE. MJST BE *42*
11-14 STATI ON SERI AL NUVBER. | NSTRUVENT STATI ON ( STANDPOI NT). MUST BE
| DENTI CAL TO THE STATI ON SERI AL NUMBER (SSN) USED IN CC 11-14 ON
THE RESPECTI VE *40* RECORD.
15-16 SET NUVBER. MJST BE THE SAME NUMBER AS ON THE PRECEDI NG * 40*
RECORD.
17-45 BLANK.
46-49 LOCAL TIME. HOURS, M NUTES (HHWM).
50 TIME ZONE. ENTER THE LETTER CODE FORM ANNEX H.
51-54 STATI ON SERIAL NUMBER (SSN). TARGET STATI ON ( FOREPOI NT).
55-58 HEI GHT OF TARGET. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF THE
TARGET STATI ON SURVEY MARK (PO NT) TO THE TARGET (PO NT) ABOVE THE
MARK USED FOR THE VA/ ZD OBSERVATI ON. REFER TO PAGE 2-11, HEl GHT
OF | NSTRUMENT AND HEI GHT OF TARGET.
cC 59 VISIBILITY CODE. SEE PAGE 2- 11.
CC 60-61 NUMBER OF REPLI CATIONS. NUMBER OF POl NTI NGS OR MEASUREMENTS USED
TO DETERM NE A VA OR ZD OBSERVATI ON. SEE PAGES 2-21 AND 2- 22,
VERTI CAL_ANGLE/ ZENI TH DI STANCE DATA RECORDS.
CC 62-63 REJECTION LIMT. MAXI MUM ALLOAED SPREAD BETWEEN THE OBSERVATI ONS.
I N SECONDS ( XXxX) .
CC 64-71 VERTI CAL ANGLE OR ZENI TH DI STANCE. MEAN OF POl NTI NGS OR MEASURE-
MENTS TO THE FI RST OBJECT S| GHTED | N THE OBSERVI NG SEQUENCE. | N
DEGREES, M NUTES, SECONDS (DDDMVBSs). LEAVE CC 71 BLANK | F VA OR
ZD |'S G VEN TO THE NEAREST SECOND, LEAVE CC 69-71 BLANK IF IT IS
G VEN TO THE NEAREST M NUTE.

88

88888 8

CC 72 ANGLE CODE. | NDI CATE TYPE OF VERTI CAL ANGLE MEASURED.
E= ELEVATION, D= DEPRESSI ON, Z= ZEN TH DI STANCE. SEE PACE 2-22,
ANGLE CODE.

CC 73-76 | NTERNAL CONSI STENCY. SI GVA I N SECONDS (SSss). ENTER ONLY IF
RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PAGES 2-15 THRU 2-17,
ACCURACY OF THE OBSERVATI ONS.

CC 77-80 EXTERNAL CONSI STENCY. SI GVA | N SECONDS PER KI LOVETER ( SSss) .
ENTER ONLY | F RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PAGES 2-15
THRU 2-17, ACCURACY OF THE OBSERVATI ONS.

2-61
Dl FFERENCE OF ELEVATI ON RECORD (*45*)

Use this record for each observed difference of elevation obtained by spirit

| eveling or by other than the trigononmetric nethod 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 coments use the Difference of Elevation Comment Record (*46*). Refer to
page 2-23, LEVEL DATA RECORDS, for additional information.

*45* FORVAT

CC 01-06 SEQUENCE NUMBER  RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

CC 07-10 DATA CODE. MJST BE *45*.

CC 11-14 STATION SERI AL NUMBER (SSN). | NSTRUMENT STATI ON ( STANDPO NT) .



15-16
17-22

23-24
25-29

88 88

30-32
33-35

88

36- 38
39
40- 45
46- 49
50

51-54
55-58

8888 8 888 8

60- 61

62- 63
64- 72

88

CC 73-76

8

77-80

BLANK.

FI ELD RECORD BOOK NUMBER. VOLUME NUMBER OF THE FI ELD BOCXK | N

VH CH THE ELEVATI ON OBSERVATI ONS ARE RECCRDED.

BLANK.

WEATHER CCDE. THE FIRST CCLUWN OF THI'S CODE (25) IS A PROBLEM

| NDI CATOR FOLLOVWED BY VI SI BI LI TY, TEMPERATURE, CLOUD COVER AND

W ND | NDI CATORS | N SUCCESSION. | F THE PROBLEM | NDI CATOR IS "1", A
*46* RECORD | S REQUI RED. SEE PACE 2-10, WEATHER CODE.

NI TIALS OF THE OBSERVER

JOB- SPECI FI C | NSTRUMENT NUMBER.  THE UNI QUE THREE-DI G T NUVBER
ASS|I GNED TO THE | NSTRUVENT USED TO OBTAIN TH S OBSERVATI ON.  REFER
TO PAGES 2-10 AND 2-28.

NUMBER OF LEVELI NG SETUPS. NUMBER OF TURNI NG PO NTS USED TO
OBTAI N THE ELEVATI ON DI FFERENCE OF THE SECTI ON OBSERVED.

BLANK.

DATE OF OBSERVATI ON. YEAR, MONTH, DAY ( YYMVDD) .

LOCAL TIME. HOURS, M NUTES (HHW) . SEE PACE 2-7, TINE AND 2- 24,
DATE AND TI ME.

TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H TO | NDI CATE WHI CH
TI ME ZONE WAS OCCUPI ED. SEE PAGE 2-7.

STATI ON SERI AL NUMBER. TARCGET STATI ON ( FOREPQO NT) .

BLANK.

VISIBILITY CODE. SEE PAGE 2-11.

NUMBER OF REPLI CATI ONS. NUMBER OF MEASUREMENTS (LEVEL RUNNI NGS)
OF THE SAME SECTION. | F THE MEAN VALUE OF A FORWARD AND A
BACKWARD LEVEL RUN OF THE SAME SECTION | S CCDED AS A SI NGLE
OBSERVATI ON, THEN THE NUMBER OF REPLI CATI ONS SHOULD BE CCDED AS 2.
BLANK.

DI FFERENCE OF ELEVATI ON. DI FFERENCE OF ELEVATI ON OBSERVED BETWEEN
TWO MARKS (A SECTION). | N METERS (MWW . | F THE DI FFERENCE
I S NEGATI VE, CODE THE M NUS SIGN (-) | MVEDI ATELY PRECEDI NG THE
LEFTMOST DIG T AND BLANK FI LL COLUWNS LEFT OF THE M NUS SI G\
ACCURACY COF LEVELING SIGVA IN M LLI METERS (XXxx). ENTER ONLY I F
RELI ABLE ESTI MATES ARE AVAI LABLE.

LENGTH OF SECTI ON. DI STANCE BETWEEN THE TWO MARKS FOR VWHI CH THE
ELEVATI ON DI FFERENCE WAS DETERM NED. | N KI LOVETERS ( XXXX) .

2-62
Dl FFERENCE OF ELEVATI ON COMVENT RECORD (*46*)

Use this record for comments pertaining to the difference of elevation

observati ons.

If the problemindicator (colum 25) on the preceding Difference

of El evation Record (*45*) is "1", this record is required to explain the
probl em encountered. Oherwi se, this record is optional

CC 01-06
CC 07-10
CC 11-80

*46* FORVAT

SEQUENCE NUMBER. RIGHT JUSTIFI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.
DATA CODE. MJST BE *46*

COWENT. | F THE COMWENT(S) EXCEED 70 CHARACTERS, USE ANOTHER
*46* RECORD FOR CONTI NUATI ON.  ANY NUMBER OF *46* RECORDS | S
ALLOVWED. BUT, DO NOT DI VI DE WORDS BETWEEN CONSECUTI VE *46*
RECORDS.

DI FFERENCE OF ELEVATI ON CONTI NUATI ON RECORD (*47*)

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



*47* FORMAT

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

07-10 DATA CODE. MJST BE *47*.

11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUVENT STATI ON ( STANDPO NT) .
MJST BE THE SAME SSN AS ON THE PRECEDI NG *45* RECORD.

15-16 BLANK.

17-54 BLANK

55-57 JOB-SPECI FI C | NSTRUVENT (JSIN) NUMBER. THE UNIQUE THREE-DIG T
NUMBER ASSI GNED TO THE LEVEL ROD USED TO OBTAIN THI S OBSERVATI ON.
REFER TO PACES 2-10 AND 2-28.

58-63 OBSERVI NG CRGANI ZATI ON.  USE THE ABBREVI ATI ON FOUND I N ANNEX C
VHI CH | DENTI FI ES THE ORGANI ZATI ON THAT OBSERVED THE DI FFERENCE OF
ELEVATI ON BETVWEEN THE TWO MARKS.  ANY ABBREVI ATI ON NOT FOUND I N
ANNEX C MUST BE APPROVED BY NGS PRI OR TO SUBM TTI NG THE DATA.

64-80 BLANK

888 88 8

8

8

2-63
TAPED DI STANCE RECORD (*50*)

Use this record for distances neasured with either calibrated (standardized) or
uncal i brated steel or invar tapes. Included are distances consisting of any
nunber of segnents taped horizontally, taped distances consisting of any nunber
of segnents which have all been individually reduced to a common horizonta
reference surface (other than the sea level or the ellipsoid) and one-segnent
unreduced tape distances (less than or equal to one tape |ength) nmeasured al ong
a slope. Use the *52* record for taped distances reduced to sea | evel or geoid,
to the ellipsoid, or to mark-to-mark. See pages 2-24 thru 2-26, D STANCE DATA
RECORDS.

*50* FORVAT

CC 01-06 SEQUENCE NUMBER RI GHT JUSTIFIED. | NCREMENT BY 10 FROM THE
PREVI OUS RECORD.
CC 07-10 DATA CODE. MJST BE *50*.
CC 11-14 STATI ON SERIAL NUMBER (SSN). | NSTRUVENT STATI ON ( STANDPO NT).
CC 15-19 WEATHER CODE. THE FI RST COLUMN OF THI'S CODE (15) IS A PROBLEM
| NDI CATOR FOLLOWED BY VI SIBI LI TY, TEMPERATURE, CLOUD COVER AND
W ND | NDI CATORS | N SUCCESSI ON. | F THE PROBLEM I NDI CATOR IS "1", A
*55* RECORD |'S REQUI RED. SEE PAGE 2- 10, WEATHER CODE.
20-22 |NITIALS OF THE OBSERVER
23-25 JOB- SPECI FI C | NSTRUVMENT NUMBER. THE UNI QUE THREE- DI G T NUVBER
ASSI GNED TO THE | NSTRUVENT USED TO OBTAIN THI S OBSERVATI ON.  REFER
TO PAGES 2-10 AND 2- 28.
CC 26-29 TAPE SUPPORT HEI GHT. |N METERS (MVim). USED ONLY FOR A CODE "S"
DI STANCE. ENTER THE VERTI CAL HEI GHT OF THE TAPE SUPPORT (IF ANY)
ABOVE THE | NSTRUMENT STATI ON ( STANDPOI NT) MARK TO THE NEAREST
CENTI METER (cn).

88



88 8 88 8

8

8

30- 34
35-40
41-44
45

46- 49
50-53

54-58

59

60- 61

62-63
64-72

74-76

77-80

ELEVATI ON OF | NSTRUVENT STATI ON (STANDPOI NT). | N METERS ( MMWMVN) .
FOR A CODE "H' DI STANCE ENTER THE ELEVATI ON TO WHI CH THE TAPED

DI STANCE WAS REDUCED.

DATE OF OBSERVATI ON.  YEAR, MONTH, DAY (YYMVDD).

LOCAL TIME. HOURS, M NUTES (HHWM). SEE PAGES 2-7, TILME AND 2- 25,
DATE AND TI ME.

TIME ZONE. ENTER THE LETTER FROM ANNEX H WHI CH REPRESENTS THE
TIME ZONE OCCUPI ED. REFER TO PAGE 2-7, TIME ZONE.

STATI ON SERI AL NUVBER.  TARGET STATI ON ( FOREPQI NT).

TAPE SUPPORT HEI GHT. | N METERS (Mvm). USED ONLY FOR A CCDE "S"
DI STANCE. ENTER THE VERTI CAL HElI GHT OF THE TAPE SUPPORT (1 F ANY)
ABOVE THE TARGET STATI ON ( STANDPOI NT) MARK TO THE NEAREST

CENTI METER (cm).

DI FFERENCE OF ELEVATION. | N METERS (Mvim). USED ONLY FOR A CODE
"S' DISTANCE. ENTER THE DI FFERENCE OF ELEVATI ON FROM MARK TO MARK
W TH RESPECT TO THE | NSTRUMVENT STATI ON ( STANDPO NT) .

VI SIBI LI TY CODE. SEE BELON OR PAGE 2-11.

2- 64
NUVBER OF REPLI CATIONS. NUVBER OF COVPLETE MEASUREMENTS OR
DETERM NATI ONS USED TO CALCULATE THE MEAN TAPED DI STANCE CODED | N
TH S RECORD.

REJECTION LIMT. IN MLLIMETERS (XX). MAXI MUM ALLOWED DEVI ATl ON
OF OBSERVATI ONS FROM THE MEAN .

CORRECTED TAPED DI STANCE. | N METERS ( MWMVTmm) . TAPED HORI ZON-
TAL (CODE T), REDUCED TO HORI ZONTAL (CODE H) OR SLOPE ( CODE S)

DI STANCE W TH STANDARDI ZATI ON, CATENARY AND TEMPERATURE

CORRECTI ONS APPLI ED AS APPLI CABLE TO THE METHOD OF MEASUREMENT
AND/ OR EQUI PMENT USED.

DI STANCE CODE. SEE BELOW OR PAGE 2- 26.

| NTERNAL CONSI STENCY.  SI GVA | N M LLI METERS (XXx). ENTER ONLY | F
RELI ABLE ESTI MATES ARE AVAI LABLE. REFER TO PAGES 2-15 THRU 2-17,
ACCURACY OF THE OBSERVATI ONS.

EXTERNAL CONS| STENCY. SI GVA | N PARTS PER M LLI ON (XXXx). ENTER
ONLY | F RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PAGE 2- 25.

VI SI BI LI TY CODES

Code Descri ption
R TARGET STATI ON (FOREPAO NT) 1S A REFERENCE MARK
V4 TARGET STATION | S AN AZI MUTH MARK
Vv TARGET STATION IS VI SI BLE FROM THE GROUND
N TARGET STATION IS NOT VI SI BLE FROM THE GROUND
DI STANCE CODES
Code Descri ption

T -

TAPED HORI ZONTAL DI STANCE

TAPED SLOPE DI STANCE REDUCED TO HORI ZONTAL



S TAPED SLOPE DI STANCE (ONE TAPE LENGTH OR LESS)

2-65
UNREDUCED DI STANCE RECORD (*51*)

Use this record for slant-range distances | ess than 100 kil oneters in | ength,
measured with el ectronic distance-neasuring equi pnent (DVE). Included are |ine-
of -sight instrunent-to-reflector distances neasured with el ectro-optical DVE
and nmaster-to-renote distances neasured with nmicrowave DVE. Preci sion or

resol ution of the neasured distance nust be 1 centineter or better. Use *53*
record for coarser resolution DME. Instrunent and/or reflector calibration
corrections and refraction correction are assuned to have been applied. See
pages 2-24 thru 2-26, DI STANCE DATA RECORDS.

*51* FORVAT

01-06 SEQUENCE NUMBER. RI GHAT JUSTI FIED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

07-10 DATA CODE. MJST BE *51*.

11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUVENT STATI ON ( STANDPQO NT) .

15-19 WEATHER CODE. SAME FORMAT AS THE *50* RECORD. SEE PAGE 2-10,
WEATHER CODE.

20-22 |INTIALS OF THE OBSERVER

23-25 JOB SPECI FI C | NSTRUVENT NUMBER (JSIN). THE UNNFQUE THREE DIG T
NUMBER ASSI GNED TO THE | NSTRUVENT USED TO OBTAIN THI S OBSERVATI ON.
REFER TO PAGES 2-10 AND 2-28 FOR DETAI LED EXPLANATI ON.

26-29 HEIGHT OF I NSTRUMENT. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF
THE OCCUPI ED SURVEY MARK (PO NT) TO THE OPTI CAL CENTER OF THE
SURVEYI NG | NSTRUMENT. I N METERS (M) . SEE PAGE 2-11, HEIGHT OF
| NSTRUMENT AND HEI GHT OF TARGET.

30-34 BLANK

35-40 DATE OF OBSERVATION. YEAR, MONTH, DAY (YYMVDD).

41-44 LOCAL TIME. HOURS, M NUTES (HHW) . SEE PAGES 2-7, TIME AND 2- 25,
DATE AND TI ME.

45 TIME ZONE. ENTER THE LETTER CODE FORM ANNEX H WH CH REPRESENTS
THE TI ME ZONE OCCUPI ED. REFER TO PAGE 2-7, TINE ZONE.

46-49 STATI ON SERI AL NUMBER (SSN). TARGET STATI ON ( FOREPO NT) .

50-53 HEIGHT OF REFLECTOR  ENTER THE VERTI CAL DI STANCE FROM THE TOP OF
THE TARGET STATI ON SURVEY MARK TO THE REFLECTOR ABOVE THE MARK
USED FOR THE DI STANCE OBSERVATION I N METERS (MMm). REFER TO
PAGE 2-11, HEIGHT OF I NSTRUMENT AND HEI GHT OF TARGET.

88 888 8

8

88 8 888

CC 54-58 BLANK

CC 59 VISIBILITY CODE. SEE PACE 2-11 OR SEE TEXT FOR THE *50* RECCRD
FORVAT.

CC 60-61 NUMBER OF REPLI CATI ONS. NUMBER OF COVPLETE MEASUREMENTS OR

DETERM NATI ONS USED TO CALCULATE THE MEAN CCORRECTED SLANT- RANGE
DI STANCE CODED IN TH S RECORD.

CC 62-63 REJECTION LIMT. NMAXI MUM ALLONED DEVI ATI ON OF OBSERVATI ONS FROM
THE MEAN VALUE. I N M LLI METERS.



CC 64-72

CC 73

CC 74-76

CC 77-80

CORRECTED SLANT- RANGE DI STANCE. | N METERS ( MMMV .

CORRECTI ONS FOR THE | NSTRUMENT, REFLECTOR AND REFRACTI ON ARE
ASSUMED APPLI ED AS APPLI CABLE TO THE METHOD OF MEASUREMENT AND/ OR
THE EQUI PMENT USED

DI STANCE CODE. MJST BE "S".

2-66
| NTERNAL CONSI STENCY. SIGVA I N M LLI METERS (XXx). ENTER ONLY IF
RELI ABLE ESTI MATES ARE AVAI LABLE. REFER TO PAGES 2-15 THRU 2-17,
ACCURACY OF THE OBSERVATI ONS.
EXTERNAL CONSI STENCY. SIGVA I N PARTS PER M LLI ON (XXXx). ENTER
ONLY | F RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PAGE 2-25.

2-67



REDUCED DI STANCE RECORD (*52*)

Use this record for distances of |less than 100 kiloneters in | ength, nmeasured to
a precision of 1 centineter or better that have been reduced to sea | evel 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 is intended for taped
di stances and di stances neasured with el ectronic DME. |n every case, the

di stance given is assuned to be the appropriately reduced val ue corresponding to
the nmean of the respective sanple of distance neasurenents to which all
appl i cabl e corrections have been applied. Among the required data itens on this
record are the values of the elevations (and of the geoid heights, if
appl i cabl e) which were used in the respective reduction process. These val ues
may be different than those given on the correspondi ng *80*-series records.

*52* FORVAT

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

07-10 DATA CODE. MJST BE *52*,

11-14 STATI ON SERIAL NUMBER (SSN). | NSTRUVENT STATI ON ( STANDPQO NT) .

15-19 WEATHER CODE. SAME FORVAT AS *50* AND *51* RECORDS.

20-22 INITIALS OF THE OBSERVER

23-25 JOB SPECI FI C | NSTRUMENT NUMBER. THE UNI QUE THREE DI G T NUMBER
ASSI GNED TO THE | NSTRUVENT USED TO OBTAIN TH S MEASUREMENT.  SEE
PAGES 2-10 AND 2-28.

26-29 GEQ D HEIGAT. IN METERS (MW . VALUE USED I N THE REDUCTI ON
PROCESS. LEAVE BLANK FCR CCDE "G' DI STANCE. | F THE GEQ D HEI GAT
I S NEGATI VE, CODE THE M NUS SIGN (-) | MVEDI ATELY PRECEDI NG THE
LEFTMOST DIG T AND BLANK FI LL COLUWMNS LEFT OF THE M NUS SI G\

30-34 ELEVATI ON OF THE | NSTRUMENT STATI ON ( STANDPO NT) MARK. RECORD THE
VALUE USED I N THE REDUCTI ON PROCESS. | N METERS ( MVWMP) .

35-40 DATE OF OBSERVATION. YEAR, MONTH, DAY (YYMVDD).

41-44 LOCAL TIME. HOURS, M NUTES (HHW) . SEE PACE 2-7, TIME

45 TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H WH CH APPLI ES

46-49 STATI ON SERI AL NUMBER (SSN). TARGET STATI ON ( FOREPO NT) .

50-53 GEQ D HEIGHAT. IN METERS (MW . VALUE USED I N THE REDUCTI ON
PROCESS. LEAVE BLANK FCR CCDE "G' DI STANCE. | F THE GEQ D HEI GAT
I S NEGATI VE, CODE THE M NUS SIGN (-) | MVEDI ATELY PRECEDI NG THE
LEFTMOST DG T AND BLANK FI LL COLUMNS LEFT OF THE M NUS SI G\

54-58 ELEVATI ON OF THE TARCGET STATI ON (FOREPO NT) MARK. RECCRD THE VALUE
USED I N THE REDUCTI ON PROCESS. | N METERS ( MVWMh) .

59 VISIBILITY CODE. SEE PACGE 2-12 OR THE TABLE BELOW

60-61 NUMBER OF REPLI CATI ONS. NUMBER OF MEASUREMENTS USED TO CALCULATE
THE MEAN REDUCED DI STANCE CODED I N THI S RECORD.

62-63 REJECTION LIMT. MAXI MUM ALLOWNED DEVI ATI ON OF MEASUREMENTS FROM
THE MEAN VALUE. [IN M LLIMETERS (XX).

88888 8

88888 8 8

8 88 8

2-68

CC 64-72 REDUCED DI STANCE. | N METERS (MWMmmM). ENTER DI STANCE REDUCED
TO SEA LEVEL OR THE GEQ D (CODE G), TO THE ELLI PSO D (CODE E), OR
TO MARK- TO- MARK (CODE X). DO NOT ENTER TO MORE DECI MAL PLACES
THAN | S WARRANTED BY THE PRECI SI ON OF THE OBSERVATI ON.

cC 73 DI STANCE CODE. SEE PAGE 2-26 OR THE TABLE BELOW

CC 74-76 | NTERNAL CONSI STENCY. SIGMVA IN M LLIMETERS (XXx). ENTER ONLY IF
RELI ABLE ESTI MATES ARE AVAI LABLE. REFER TO PAGES 2-15 THRU 2-17,
ACCURACY OF THE OBSERVATI ONS.




CC 77-80 EXTERNAL CONSI STENCY. SIGVA I N PARTS PER M LLION (XXXx). ENTER
ONLY | F RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PACE 2-25 AND PAGES
2-15 THRU 2-17, ACCURACY OF THE OBSERVATI ONS.

VI SI BI LI TY CCODES

Code Description
TARGET STATI ON (FOREPO NT) |S A REFERENCE MARK

TARGET STATION | S AN AZ] MUTH MARK

TARGET STATION IS VI SI BLE FROM THE GROUND

Zz2 < N =T

TARGET STATION IS NOT VI SI BLE FROM THE GROUND

REDUCED DI STANCE CODES

Code Descri ption
G MEASURED DI STANCES REDUCED TO THE GEQ D
E MEASURED DI STANCES REDUCED TO THE ELLI PSO D |
X MEASURED DI STANCES REDUCED TO NARK- TO- MARK | |

2-69
UNREDUCED LONG LI NE RECORD (*53*)

Use this record for instrunent-to-instrunment spatial-chord distances derived
fromlong-range el ectronic DME observations (e.g., H RAN), obtained by extra-
terrestrial methods (e.g., VLBI), or for slant-range distances neasured by
coarse-resol uti on DVE This record is intended for measured distances of 100
kil ometers and | onger. Since |ong-line and/or course-resolution distance
nmeasurenents do not nornally exhibit any proportional relationship with the

Il ength of the line, the External Consistency Sigma on the *53* and *54* records
is expressed in neters.

*53* FORVAT

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.



07- 10 DATA CODE. MJST BE *53*.
11-14  STATI ON SERIAL NUMBER (SSN). | NSTRUMVENT STATI ON ( STANDPO NT).
15- 22 BLANK
23-25  JOB SPECI FI C | NSTRUVMENT NUMBER. THE UNI QUE THREE DI G T NUVBER
ASSI GNED TO THE | NSTRUVENT USED TO OBTAIN THI S MEASUREMENT.  SEE
PAGES 2-10 AND 2- 28.
26-29 HEI GHT OF | NSTRUVENT (ANTENNA). | N METERS (Mvim). ENTER THE
VERTI CAL DI STANCE FROM THE TOP OF THE | NSTRUMVENT STATI ON
( STANDPOI NT) MARK TO THE ACTUAL ORI GIN OF THE MEASURED DI STANCE
ABOVE/ BELOW THE MARK.
30- 34 BLANK
35- 40 DATE OF OBSERVATION. YEAR, MONTH, DAY (YYMVDD).
41- 44 LOCAL TIME. HOURS, M NUTES (HHWM) . SEE PAGE 2-25, DATE AND TIME.
45 TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H WHI CH REPRESENTS
THE TI ME ZONE OCCUPI ED. REFER TO PAGE 2-7, TIME ZONE.
46-49  STATION SERIAL NUMBER (SSN). TARGET STATI ON ( FOREPOI NT).
50- 53 HEI GHT OF | NSTRUMENT (ANTENNA). | N METERS (MVim). ENTER THE
VERTI CAL DI STANCE FROM THE TOP OF THE TARGET STATI ON ( FOREPO NT)
MARK TO THE ACTUAL TERM NAL PO NT OF THE MEASURED DI STANCE
ABOVE/ BELOW THE MARK.
54-58 BLANK
59- 60 NUVBER OF REPLI CATIONS. NUVBER OF COVPLETE MEASUREMENTS USED TO
CALCULATE THE MEAN CORRECTED SLANT- RANGE DI STANCE CODED IN THI S
RECORD.
61- 63 REJECTION LIM T. MAXI MUM ALLOAED DEVI ATI ON OF OBSERVATI ONS FROM
THE MEAN VALUE. | N METERS (M) .
CC 64-73  CORRECTED SPATI AL- CHORD DI STANCE. DERI VED | NSTRUMENT- TO-
| NSTRUVENT ( ANTENNA- TO- ANTENNA) SPACI AL- CHORD ( CODE C) OR
DI RECTLY- OBSERVED SLANT RANGE (CODE S) W TH ALL APPLI CABLE
CORRECTI ONS APPLIED. I N METERS ( MVMMMVMITITY) .
CC 74 DI STANCE CODE. SEE ABOVE.
cC 75-77 | NTERNAL CONSI STENCY.  SIGVA I N METERS (Mm). ENTER ONLY I|F
RELI ABLE ESTI MATES ARE AVAI LABLE. REFER TO PAGES 2-15 THRU 2-17,
ACCURACY OF THE OBSERVATI ONS.
CC 78- 80 EXTERNAL CONS| STENCY. SIGVA I N METERS (Mm). ENTER ONLY I|F
RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PAGE 2- 25.

8888

8

88 8888

88

8

2-70
REDUCED LONG LI NE RECORD (*54*)

Use this record for long lines, 100 kilonmeters and | onger, or for any distances
measured to a precision coarser than 1 centineter, which have been reduced to

sea |l evel or the geoid (Code G, to the ellipsoid (Code E), or to mark-to-mark
spati al -chord di stance (Code X). Since the predom nate external randomerrors
associated with long-1ine and/ or coarse-resol ution di stance neasurenents do not
normal |y exhibit any proportional relationship with the Iength of the line, the
Ext ernal Consistency Signa on the *53* and *54* records is expressed in neters.

*54% FORMAT

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

CC 07-10 DATA CODE. MJST BE *54*,

CC 11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUMENT STATI ON ( STANDPO NT) .

CC 15-22 BLANK

CC 23-25 JOB SPECI FI C I NSTRUMENT NUMBER.  THE UNI QUE THREE DI G T NUMBER
ASSI GNED TO THE | NSTRUVENT USED TO OBTAIN THI S MEASUREMENT.  SEE
PAGES 2-10 AND 2-28.

CC 26-29 GEAO D HEI GAT. IN METERS (MW . VALUE USED I N THE REDUCTI ON
PROCESS FOR THE | NSTRUVENT STATI ON ( STANDPO NT). LEAVE BLANK FOR
CODE G DI STANCE. | F THE GEQO D HEI GHT IS NEGATI VE, CODE THE M NUS



SIGN (-) | MVEDI ATELY PRECEDI NG THE LEFTMOST DIG T AND BLANK FI LL
THE COLUWNS LEFT OF THE M NUS SI G\.

30- 34 ELEVATI ON OF THE | NSTRUVENT STATI ON ( STANDPO NT) MARK. RECORD THE
VALUE USED | N THE REDUCTI ON PROCESS. (POSSIBLY DI FFERENT THAN THE
ELEVATI ON G VEN ON THE CORRESPONDI NG *80* OR *81* RECORD. [N
METERS ( .

35- 40 DATE OF OBSERVATION. YEAR MONTH, DAY (YYMVDD).

41- 44 LOCAL TIME. HOURS, M NUTES (HHWM).

45 TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H WHI CH REPRESENTS
THE TI ME ZONE OCCUPI ED.

46-49  STATION SERIAL NUVBER (SSN). TARGET STATI ON ( FOREPOI NT).

50-53  GEOI D HEIGHT. |IN METERS (MWh). VALUE USED | N THE REDUCTI ON
PROCESS FOR THE TARGET STATI ON (FOREPO NT). LEAVE BLANK FOR CODE
G DISTANCE. | F THE GEOI D HElI GHT |'S NEGATI VE, CODE THE M NUS SI GN
(-) | MVEDI ATELY PRECEDI NG THE LEFTMOST DIGI T AND BLANK FI LL THE
COLUMNS LEFT OF THE M NUS SI G\

54- 58 ELEVATI ON OF THE TARGET STATI ON (FOREPO NT) MARK. RECORD THE
VALUE USED | N THE REDUCTI ON PROCESS (POSSI BLY DI FFERENT THAN THE
ELEVATI ON G VEN ON THE CORRESPONDI NG *80* OR *81* RECORD. [N
METERS ( MMMV .

59- 60 NUVBER OF REPLI CATI ONS. NUMBER OF COVPLETE MEASUREMENTS USED TO
CALCULATE THE MEAN REDUCED OBSERVATI ON CODED I N THI' S RECORD.

CC 61- 63 REJECTION LIM T. MAXI MUM ALLOAED DEVI ATI ON OF MEASUREMENTS FROM

THE MEAN VALUE. | N METERS (M) .

8

88 888

8

8

2-71
CC 64-73 REDUCED DI STANCE. | N METERS (MVWWMWIMM) . ENTER DI STANCE REDUCED
TO SEA LEVEL OR THE GEO D (CODE G, TO THE ELLIPSO D (CODE E), OR
TO MARK- TO- MARK (CODE X). DO NOT ENTER TO MORE DECI MAL PLACES
THAN IS WARRANTED BY THE PRECI SI ON OF THE OBSERVATI ON.

CC 74 DI STANCE CODE. ENTER THE APPROPRI ATE G E, OR X DESCRI BED ABOVE
AND ON PAGE 2-28.
CC 75-77 | NTERNAL CONSI STENCY. SIGVA I N METERS (Mm). ENTER ONLY | F

RELI ABLE ESTI MATES ARE AVAI LABLE. REFER TO PAGES 2-15 THRU 2-17,
ACCURACY OF THE OBSERVATI ONS.

CC 78-80 EXTERNAL CONSI STENCY. SIGVA I N METERS (Mmm). ENTER ONLY I F
RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PAGES 2-25 AND PACES 2-15
THRU 2-17, ACCURACY OF THE OBSERVATI ONS.

HORI ZONTAL DI STANCE COMMENT RECORD ( *55%*)

Use this record for comments pertaining to the set of observed horizontal distances.
This record is required to explain the probl emencountered when the problem

i ndi cator (columm 15) on the preceding Horizontal D stance Records (*50*, *51*, or
*52*) is "1". (Oherwise, this record is optional.

*55* FORVAT

CC 01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. MJST BE AN | NCREMENT OF 10 FRCOM
PREVI QUS RECORD.

CC 07-10 DATA CCDE. MJST BE *55*.

CC 11-80 COWENT. | F THE COMMENT(sS) EXCEED 70 CHARACTERS, USE ANOTHER *55*
RECORD FOR CONTI NUATI ON.  ANY NUMBER OF *55* RECORDS |'S ALLOVED.
BUT, DO NOT DI VI DE WORDS BETWEEN CONSECUTI VE *55* RECORDS.



2-72
ASTRONOM C AZI MUTH LAPLACE RECORD (*60*)

Submit this record for every astronom c azinuth observed in the project. If two
or nore sets of astronom c azinuth observations are taken (e.g., sets observed on
different nights), subnmt a separate *60* record for each set.

The desired astronom c azinmuth coded in this record is the nean val ue of the

respective set of astronom c observations to which all applicable corrections have
been appli ed.

A Laplace azinmuth is an astronomi c azinmuth deternination (from observations of a
star) converted to the correspondi ng geodetic azinmuth by the application of the
Lapl ace correction (n * tan L). A data elenent necessary for the conputation of a
Lapl ace correction is the east-west (prinme-vertical) conponent of the deflection
of vertical (eta) at the respective instrunent station (standpoint). Use the
following formula to conpute a Lapl ace azi mut h:

G= A+n*tanlL
where : geodetic azinmuth (d, ms)
astrononm c azinmuth (d, ms)

eta (seconds)
geodetic latitude of the instrument station (standpoint)

S>>0

If areliable Eta value is unavailable, subnmit the *60* record with blanks in
colums 15-19 and enter a code "A" in colum 20 to designate the azimuth in
columms 64-71 as Astronomic. Enter a code "L" in colunmm 20 to designate the
azimuth in colums 64-71 as Lapl ace, indicating that the Laplace correction has
been appli ed.

*60* FORVAT

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD

CC 07-10 DATA CODE. MJST BE *60*

CC 11-14 STATION SERI AL NUMBER (SSN). | NSTRUMENT STATI ON ( STANDPO NT) .

CC 15-18 PRI ME- VERTI CAL COVPONENT OF DEFLECTI ON (ETA) VALUE USED | N LAPLACE
CORRECTI ON. I N SECONDS ( SSSs) .

CC 19 DI RECTI ON OF ETA. ENTER CODE "E' FOR EAST OR CCDE "W FOR WEST.



888 8

8

8888 8 88

20
21-29

30- 32
33-35

36- 39

40- 45
46- 49

50

51-54
55-58

60- 61

CC 62-63

8

8 8 8

64-71

72
73-76
77-80

COVMPUTATI ON CODE. ENTER CODE "A" FOR ASTRONOM C OR CCDE "L" FOR
LAPLACE

BLANK

I NI TI ALS OF THE OBSERVER

JOB- SPECI FI C | NSTRUMENT NUMBER.  THE UNI QUE THREE-DI G T NUMBER
ASSI GNED TO THE | NSTRUVENT USED TO OBTAIN TH S OBSERVATI ON. REFER
TO PAGES 2-10 AND 2-28.

HEI GHT OF | NSTRUMENT. ENTER THE VERTI CAL DI STANCE FROM THE TOP COF
THE | NSTRUMENT STATI ON ( STANDPO NT) MARK TO THE OPTI CAL CENTER OF
THE SURVEYI NG | NSTRUMENT. I N METERS (MMm). SEE PACE 2-11

HEI GHT OF | NSTRUMENT AND HEI GHT OF TARGET.

2-73

DATE OF OBSERVATION. YEAR, MONTH, DAY (YYMVDD).

LOCAL TIME. HOURS, M NUTES (HHWM). SEE PAGES 2-7, TIME AND 2- 27,
DATE AND TI ME.

TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H WHI CH REPRESENTS
THE TI ME ZONE OCCUPI ED. REFER TO PAGE 2-7, TIME ZONE.

STATI ON SERI AL NUMBER  TARGET STATI ON ( FOREPQOI NT).

HEl GHT OF TARGET. ENTER THE VERTI CAL DI STANCE.

VI SIBILITY CODE. SEE PAGE 2-11.

NUVBER OF REPLI CATIONS. NUVBER OF COVPLETE MEASUREMENTS OR
DETERM NATI ONS USED TO CALCULATE THE MEAN CORRECTED AZI MUTH
OBSERVATI ON I N THI S RECORD.

REJECTION LIM T. MAXI MUM ALLOAED DEVI ATI ON OF OBSERVATI ONS FROM
THE MEAN VALUE. | N SECONDS.

ASTRONOM C/ LAPLACE AZI MUTH. DEGREES, M NUTES, SECONDS
(DDDWMVBSs) . ASTRONOM C AZI MUTH OBSERVATI ON ( MEAN OF ONE SET)

W THOUT THE LAPLACE CORRECTI ON APPLI ED (CODE A) OR W TH THE
LAPLACE CORRECTI ON APPLIED (CODE L). DO NOT APPLY A SKEW NORMAL,
GEODESI C, OR DEFLECTI ON CORRECTI ON.

ORI G N OF AZI MUTH. ENTER CODE "N' FOR NORTH OR CODE "S' FOR
SOUTH.

| NTERNAL CONSI STENCY.  SI GVA | N SECONDS (SSss). ENTER ONLY |F A
RELI ABLE ESTI MATE |'S AVAI LABLE. REFER TO PAGES 2- 15 THRU 2- 17.
EXTERNAL CONSI STENCY. SI GVA | N SECONDS (SSss). ENTER ONLY |F A
RELI ABLE ESTI MATE |'S AVAI LABLE.




2-74
GECDETI C AZI MUTH RECORD (*61*)

Use this record for each conmputed geodetic azinmuth used to orient this survey

project. Record either a published azinuth to an azinmuth mark froma previously

established (published) control station that was occupied in this project, or
geodetic azinuth obtained froman inverse position conputation

01- 06

07-10
11-14
15-50
51-54
55-63
64-71

88888888 8

73-80

*61* FORVAT

SEQUENCE NUMBER. RIGHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD

DATA CODE. MJST BE *61*

STATI ON SERI AL NUMBER (SSN). | NSTRUMENT STATI ON ( STANDPO NT) .
BLANK

STATI ON SERI AL NUMBER (SSN). TARGET STATI ON ( FOREPQO NT) .
BLANK

GECDETI C AZI MUTH.  DECGREES, M NUTES, SECONDS ( DDDIVIVBSS) .
ORIG N OF AZI MUTH. CODE "N' FOR NORTH OR CODE "S' FOR SQUTH.
BLANK

2-75
| NSTRUVENT RECORD  ( * 70*)



Use this record to provide descriptive information for each item of survey

equi prent used in the job. This information will be used as an accuracy

i ndi cator for each observation in the survey. Assign a unique three-digit

Job- Specific Instrument Nunmber (JSIN) to each piece of equipnment used in

the project. This record will cross-reference the assigned JSINto the NGS
Survey Equi pnment Codes found in Annex F. More than one *70* record is required
for any instrunent used for nore than one type of neasurenent. See Chapter 2,
page 2-28, Survey Equi pnent Data Records.

*70* FORMAT

01-06 SEQUENCE NUMBER. RIGHT JUSTIFIED. MJST BE AN | NCREMENT CF 10
FROM THE PREVI QUS RECORD.

07-10 DATA CCDE. MJST BE *70*.

11-13 JOB- SPECI FI C | NSTRUMENT NUMBER (JSIN). MJST BE UNI QUE FOR EACH
I NSTRUMENT I N JOB. SEE PAGES 2-10 AND 2-28.

14-16 NGS SURVEY EQUI PMENT CODE. SEE ANNEX F. USED TO | DENTI FY THE
I NSTRUMENT VWHI CH WAS ASSI GNED THE JSIN IN CC 11-13 ABOVE.

17-20 RESCLUTI ON OF THE | NSTRUMENT. RECORD THE SI ZE OF THE SMALLEST
DI RECTLY READABLE MEASUREMENT UNI T OR THE RESOLUTI ON PUBLI SHED
BY THE | NSTRUVENT MANUFACTURER, WH CHEVER IS LARGER ( XXxX).

21-22 UNNTS. UNITS OF THE RESOLUTI ON USED I N CC 17-20 ABOVE. SEE
PAGE 2-28, RESOLUTI ON OF THE | NSTRUMENT AND UNI TS

23-40 MANUFACTURER OF THE | NSTRUMENT. SEE ANNEX F. (EXAMPLES: W LD,
ZE| SS/ JENA, HEWLETT PACKARD) .

41-62 TYPE OF | NSTRUVENT OR TRADE NAME. SEE ANNEX F. ( EXAMPLES
DI RECTI ON THEODCLI TE, CALI B | NVAR TAPE, RANGE MASTER
TELLUROVETER) .

CC 63-70 MODEL OR CLASS OF | NSTRUMENT. SEE ANNEX F. (EXAMPLES: T-3,

MA- 100, 30-MI, 100-FT).
CC 71-80 SERI AL NUMBER. ALPHANUVERI C AND LEFT JUSTI FI ED. LEAVE BLANK | F
THE SERI AL NUMBER | S NOT KNOWN.

8 8 88 8

8

8 8

2-76
GPS ANTENNA RECORD (*71%)

Use this record to provide descriptive information for each GPS antenna used
in the job. Assign a unique three-digit Job-Specific Antenna Nunber (JSAN) to
each GPS antenna used in the project. This record will cross-reference the
assigned JSAN to the NGS GPS Antenna Codes found in Annex J. See Chapter 2,
pages 2-28 and 2-28a, Survey Equi pnent Data Records.




CC 01-06 SEQUENCE NUMBER. RIGHT JUSTI FIED. MJST BE AN | NCREMENT CF 10
FROM THE PREVI QUS RECORD.

CC 07-10 DATA CODE. MJST BE *71*

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

CC 14-29 NGS ANTENNA CODE. SEE ANNEX J. USED TO | DENTI FY THE ANTENNA
VH CH WAS ASSI GNED THE JSAN I N CC 11-13 ABOVE

CC 30-41 SERI AL NUMBER. ALPHANUVERI C AND LEFT JUSTI FI ED. LEAVE BLANK I F
THE SERI AL NUMBER | S NOT KNOMN.

CC 42-53 ANTENNA PHASE PATTERN FI LE. SEE PAGE 2-28a.

CC 54-59 SOURCE ORGANI ZATI ON

CC 60-80 BLANK

2-76a
CONTROL PO NT RECORD (*80%*)

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

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

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

For every *80* or *81* record submitted, the elevation of each control point
nmust be provided, except for unnonunented recoverabl e | andmarks positioned by



i ntersection. For such |landnmarks, the elevation field may be | eft bl ank.
However, when the el evation of an unmonunented recoverable |andmark is given, it
shoul d be the ground | evel elevation and the height above ground |evel of the
poi nt actually sighted should be entered as the height of target on the
respecti ve observation record.

The first character of the order and type code indicates the order of accuracy
of the main-schene network in the project. It reflects the surveying nethods
used, procedures followed and specifications enforced to obtain the observations
of the project.

The second character of the order and type code indicates the type of survey
scheme of which the control point in question is a part and/or the (prinmary)
surveyi ng nmet hod used to position the control point. Refer to pages 2-35 thru
2-38 for additional information

TABLE OF ELEVATI ON CCDES

CODE EXPLANATI ON
A The control point is a bench mark (BM in the NGSI DB
B BM det er ni ned usi ng FGCS/ NGS procedures but the leveling data are not in
t he NGSI DB.
C The control point is a 'posted bench nmark
D CHT determ ned by datum transformation
H COHT determ ned using FGCS procedures but tied to only one (1) BM
L CHT established using NGS | evel i ng RESET procedures.
F OHT established using fly-1eveling.
T CHT determ ned by |eveling between control points which are not BMs.
R OHT determ ned by reciprocal vertical angles.
Vv CHT determ ned by non-reciprocal vertical angles.
P OHT determ ned by a photogranmetric nethod.
M OHT scal ed from a topographic map
G OHT derived from GPS-observed heights with deci neter accuracy.
J OHT derived from GPS-observed heights tied to neter accuracy control.
K CHT derived from GPS-observed hei ghts, according to the 2cm 5cmellipsoid
hei ght standards, and a high resolution national geoid nodel
2-77
*80* FORVAT

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

CC 07-10 DATA CODE. MJST BE *80*.

CC 11-14 STATION SERI AL NUMBER (SSN). SEE PACES 1-1, JOB CODE AND SURVEY
PO NT_ NUMBERI NG AND 2-12, ASSI GNMENT OF STATI ON SERI AL _NUMBERS.

CC 15-44 STATION NAME. MJST NOT EXCEED 30 CHARACTERS. THE NAME OF A
HORI ZONTAL CONTRCL PO NT W TH PERI PHERAL REFERENCE MARKS AND/ OR
AZI MUTH MARKS MUST NOT EXCEED 24 CHARACTERS TO ALLOW FOR ADDI NG RM
1, RM 2, AND)OR AZ MK TO THE NAME W THOUT EXCEEDI NG THE 30
CHARACTER LENGIH LIM T.

CC 45-55 LATI TUDE. DEGREES, M NUTES, SECONDS ( DDMVSSssSSSS) .

CC 56 DI RECTI ON OF LATITUDE. RECCORD CODE "N' FOR NORTH OR CODE "S' FCR
SQUTH.

CC 57-68 LONG TUDE. DEGREES, M NUTES, SECONDS, (DDDMVBSssSssS).

CC 69 DI RECTI ON OF LONG TUDE. RECCORD CODE "E" FOR EAST OR CODE "W FOR
VEST.

NGS PREFERS THAT YOQU USE THE NEW *86* RECORD FOR RECORDI NG THE ELEVATI ON
( ORTHOMETRI C HEI GHT) AND ELEVATI ON CODE | NSTEAD OF THE TWO DATA FI ELDS THAT



FOLLOWN REFER TO PAGES 2-83 THRU 2- 85.

CC 70-75 ELEVATION. RECCORD ELEVATI ON OF MARK ABOVE MEAN SEA LEVEL. IN
METERS (MVMVhm) . ENTER THE ELEVATI ON TO THE NEAREST CENTI METER
(cm. | F MEASUREMENT IS ONLY OBSERVED TO THE NEAREST DECI METER
(dm, LEAVE CC 75 BLANK, |F OBSERVED ONLY TO THE NEAREST METER
(M, LEAVE CC 74-75 BLANK. THE APPROPRI ATE ELEVATI ON CCDE MUST
BE ENTERED IN CC 76. REFER TO PACES 2-34 and 2-35, ELEVATI ON AND
ELEVATI ON CODE.

CC 76 ELEVATI ON CODE.

CC 77-78 STATE OR COUNTRY CODE. | F THE CONTROL STATE |I'S LOCATED I N THE
UNI TED STATES/ CANADA, ENTER THE CODE FROM ANNEX A FOR THE
STATE/ PROVI NCE OR TERRI TORY WH CH CONTAINS THE STATION. | F NOT,
ENTER THE CODE FROM ANNEX A FOR THE COUNTRY WHI CH CONTAI NS THE
STATI ON.  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.

2-78
CONTRCL PO NT (UTM SPC) RECCRD (*81*)

Use this record for the designation (nane) and position in Universal Transverse
Mercator (UTM coordinates or in State Plane Coordinates (SPC) of each contro
point in the project. |If the position is expressed in geodetic |atitude and

| ongi tude, use the *80* record. The geodetic position of every horizonta
control point for which a *81* record is submtted nust be provided to serve as
either a fixed (constrained) position or as a prelimnary position in the

adj ustnent of the horizontal control survey project.

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

*81* FORVAT

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

CC 07-10 DATA CODE. MJST BE *81*.

CC 11-14 STATION SERI AL NUMBER (SSN). SEE PACES 1-1, JOB CODE AND SURVEY
PO NT_ NUMBERI NG AND 2-12, ASSI GNMENT OF STATI ON SERI AL _NUMBERS.

CC 15-44 STATI ON NAME. MJST NOT EXCEED 30 CHARACTERS. THE NAME COF A
HORI ZONTAL CONTRCL PO NT W TH PERI PHERAL REFERENCE MARKS AND/ OR
AZI MUTH MARKS MUST NOT EXCEED 24 CHARACTERS TO ALLOW FOR ADDI NG RM
1, RM 2, AND)OR AZ MK TO THE NAME W THOUT EXCEEDI NG THE 30
CHARACTER LENGIH LIM T.




CC 45-55 UTM SPC NORTHI NG (Y COORDI NATE). | N METERS (
CC 56-65 UTM SPC EASTI NG (X COORDI NATE). | N METERS ( MMMV .
CC 66-69 UTM SPC ZONE CODE.

NGS PREFERS THAT YOU USE THE NEW *86* RECORD FOR RECORDI NG THE ELEVATI ON
( ORTHOMETRI C HEI GHT) AND ELEVATI ON CODE | NSTEAD OF THE TWO DATA FI ELDS THAT
FOLLON REFER TO PAGES 2-83 THRU 2- 85.

CC 70-75 ELEVATI ON. RECORD ELEVATI ON OF MARK ABOVE MEAN SEA LEVEL. IN
METERS (MVMVhm) . ENTER THE ELEVATI ON TO THE NEAREST CENTI METER
(cm. | F THE MEASUREMENT | S ONLY OBSERVED TO THE NEAREST
DECI METER (dm), LEAVE CC 75 BLANK, |F OBSERVED ONLY TO THE NEAREST
METER (M, LEAVE CC 74-75 BLANK. REFER TO PAGES 2-34 and 2- 35,
ELEVATI ON AND ELEVATI ON CODE.

CC 76 ELEVATI ON CODE.

CC 77-78 STATE OR COUNTRY CODE. | F THE CONTROL STATE IS LOCATED IN THE
UNI TED STATES/ CANADA, ENTER THE CODE FROM ANNEX A FOR THE
STATE/ PROVI NCE OR TERRI TORY VWH CH CONTAINS THE STATION. | F NOT,
ENTER THE CODE FROM ANNEX A FOR THE COUNTRY WHI CH CONTAI NS THE
STATI ON.  SEE ANNEX A

CC 79-80 STATI ON ORDER AND TYPE. REFER TO PAGES 2-35 THRU 2-38, STATION
ORDER AND TYPE. SEE ANNEX E.

2-79
REFERENCE OR AZI MJTH MARK RECCRD (*82*)

Use this record to give the name or destination of each reference mark (RVM or
azimuth mark (AZ MK). Foll ow each horizontal control point record, *80* or
*81*, with as many *82* records as there are peripheral reference nmarks and/or
azi muth marks associated with the horizontal control point in question.

Di stance, direction and/or angle observations to an RMor AZ MK must appear
anong the *20*-series (direction) and/or the 30*-series (angle) and the
*50*-series (distance) observation records. Do not submt 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 W has an adj usted geodetic position or when the position is to be
determined). Instead, subnit 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 horizont al
points to which direction, angle, and/or distance observations were nade but
whi ch (1) cannot be positioned using data of this project alone, and (2) for
which a position is not avail able from other sources.

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

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

CC 07-10 DATA CODE. MJST BE *82*.

CC 11-14 STATION SERI AL NUMBER (SSN). REFER TO PAGES 1-1 THRU 1-3, JOB
CODE _AND SURVEY PO NT NUMBERI NG AND 2-12 THRU 2-13, ASSI GNMENT
OF STATI ON SERI AL _NUMBERS.

CC 15-44 NAME OF RM OR AZ MK.  MJST NOT EXCEED 30 CHARACTERS. NORMALLY,
THE NAME OF A RM OR AN AZ MK IS COVPCSED BY APPENDI NG "RM 1",
"RM 2", ETC. OR "AZ MK' TO THE NAME OF THE CONTROL ( PARENT)




STATI ON REFERENCED. SEE PAGE 2-32, NAME OR DESI GNATI ON OF RM OR
AZ MK

CC 45-50 BLANK

CC 51-54 CONTROL STATION (SSN). ENTER THE SSN OF THE CONTROL ( PARENT)
STATI ON FOR WHI CH THE STATION IDENTIFIED IN CC 11-14 IS A
REFERENCE OR AZI MJTH MARK.

CC 55-80 BLANK

2-80
BENCH MARK RECORD (*83*)
NGS has discontinued the use of this record. Effective inrediately, record this
vertical control data in the Orthonetric Height, Geoid Height, Ellipsoid Height
Record (*86*). See pages 2-83 thru 2-85.
GEQ D HElI GHT RECORD (*84*)
NGS has di scontinued the use of this record. Effective imediately, record this

data, if required, in the Orthonetric Height, Geoid Height, Ellipsoid Height
Record (*86*). See page 2-83 thru 85.



2-81
DEFLECTI ON RECORD ( *85*)

Use this record to give the source and the val ues of the neridional conponent
(Xi) and/or prine-vertical conmponent (Eta) of the deflection of vertical. The
datum nust be North Anerican 1983 or as specified on the Datumand Ellipsoid

(*13*) record.

01-06

07-10
11-14
15-20

888 8

21-61

62
63-67

68
69-71

72-76

77
78-80

88 8 88 88 8

This record is optional.
*85* FORVAT

SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

DATA CODE. MUST BE *85*.

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

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

COMMENT. USE THI S SPACE TO CLARI FY THE SOCURCE OF THE DEFLECTI ON
| NFORVATI ON.

DEFLECTI ON MODEL CODE. SEE THE LI ST BELOW

MERI DI ONAL COVPONENT (Xi) OF THE DEFLECTI ON OF VERTICAL. IN
SECONDS  ( XXXXX) .

DIRECTION OF Xi. USE CODE "N' FOR NORTH OR CODE "S" FOR SOUTH.
SI GVA.  ESTI MATED ACCURACY ( STANDARD ERROR) OF Xi. | N SECONDS

( Xxx) .

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

DI RECTION OF Eta. USE CODE "E' FOR EAST OR CODE "W FOR VEST.

SI GVA.  ESTI MATED ACCURACY ( STANDARD ERROR) OF Eta. | N SECONDS
( Xxx) .

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

DEFLECTI ON MCODEL CODES:

Model Nanme

DEFLEC90
DEFLEC93
DEFLEC96
DCAR97

POST NAD83 180 MODEL

DVEX97

NAD83 180 MODEL

360 MODEL

PRE NAD83 DEFLECTI ON

g

—QUzZzZr<«IT0N



2-82
ORTHOVETRI C HEI GHT, GEQ D HElI GHT, ELLI PSO D HElI GHT RECORD (*86*)

Use this record to give the values of orthonetric height, geoid height, and/or
el l'i psoid height of control points in this project.

For every Control Point Record (*80* or *81*), the orthonetric height, commonly
referred to as the el evation, of each control point nust be provided, except for
unnonunent ed recoverabl e | andmar ks positioned by intersection. For such

| andmarks, this record need not be submitted. However, when the elevation of an
unnonunent ed recoverable |andmark is given, it should be the orthonetric height
at ground |l evel , and the hei ght above ground | evel 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 orthonetric height is determ ned from GPS
observations (code Gin the Table of Othonetric Height Codes |listed on the
followi ng page). |f values for the geoid height and/or ellipsoid height are
provi ded, then the associated codes for each are required.

The submitting organi zation may | eave the orthonetric height Order and C ass
code blank. These fields should only be filled if the orthometric height is
adjusted and included in the National Geodetic Survey Integrated Database
(NGSI DB) .

The subnitting organi zation nmay | eave the Orthonetric Height (OHT) Code field
blank if the orthonetric height was obtained fromthe NGSIDB. The Othonetric
Hei ght (OHT) NGSIDB I ndicator field nmust be used to say whether the orthonetric
hei ght came fromthe NGSI DB or not.

*86* FORVAT

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

07-10 DATA CODE. MJST BE *86*.

11-14 STATI ON SERI AL NUMBER ( SSN)

15-16 BLANK

17-23 ORTHOVETRI C HEI GHT. | N METERS ( MMMMmTY) .

24 ORTHOMETRI C HEI GHT CODE. SEE FOLLOW NG TABLES.

25-26 ORTHOMETRI C HEl GHT ORDER AND CLASS. USE PUBLI SHED
VERTI CAL ORDER AND CLASS, OTHERW SE LEAVE BLANK.

27 ORTHOVETRI C HEI GHT NGSI DB | NDI CATOR ~ SEE FOLLOW NG TABLES.

28-29 ORTHOMETRI C HEI GHT DATUM SEE FOLLOW NG TABLES.

30-35 ORGANI ZATI ON WHI CH ESTABLI SHED ANDY OR MAI NTAI NS THE
ORTHOVETRI C HEI GHT OF THE CONTROL POINT. ENTER THE
ABBREVI ATI ON LI STED | N ANNEX C OR ON THE DATASET
| DENTI FI CATI ON RECORD.

CC 36-42 GEO D HEI GHT. ABOVE (POSI TI VE) OR BELOW ( NEGATI VE) THE

REFERENCE ELLIPSOI D. | N METERS ( MMM .

CC 43 GEO D HEI GHT CODE. SEE FOLLOW NG TABLES.

CC 44-45 BLANK.

888 888888 8
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*

CC 46-52 ELLIPSO D HEIGHT. [IN METERS ( MMWITTT) .

CC 53 ELLI PSO D HEI GAT CODE. SEE FOLLOW NG TABLES.
CC 54-55 ELLIPSO D HEI GAT ORDER AND CLASS. SEE ANNEX G
CC 56 ELLI PSO D HEI GAT DATUM

CC 57-80 COMMENTS.

ORTHOMETRI C HEI GHT (COHT) NGSI DB | NDI CATOR
CODE  EXPLANATI ON

Y OHT OBTAI NED FROM THE NGSI DB.
N OHT 1S NOT I N THE NGSI DB.

TABLE OF ORTHOVETRI C HEI GHT (OHT) CCDES
CODE EXPLANATI ON

PROCEDURES, ADJUSTED HEI GHT DETERM NED USI NG NGS VERTI CAL
NETWORK BRANCH PROCEDURES, LEVELI NG DATA IS IN THE NGSI DB.

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

C OHT ESTABLI SHED USI NG FGCS LEVELI NG SPECI FI CATI ONS AND
PROCEDURES, ADJUSTED HEI GHT 1S ' POSTED . SEE EXPLANATI ON
IN THE FOOTNOTE (*) BELOW

D OHT ESTABLI SHED BY DATUM TRANSFORVATI ONS.

H OHT ESTABLI SHED USI NG FGCS LEVELI NG SPECI FI CATI ONS AND

PROCEDURES EXCEPT FOR THE TWO- MARK LEVELI NG TI E

REQUI REVENT.  ( HORI ZONTAL FI ELD PARTY LEVEL TIES, SOME

STATE DOTS, SOVE GPS LEVEL TIES.)

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

PROCEDURES.

ESTABLI SHED BY FLY- LEVELI NG

ESTABLI SHED BY LEVELI NG BETWEEN CONTROL PO NTS WHI CH

NOT BENCH MARKS.

ESTABLI SHED BY RECI PROCAL VERTI CAL ANGLES.

ESTABLI SHED BY NON- RECI PROCAL VERTI CAL ANGLES.

ESTABLI SHED BY PHOTOGRAMVETRY.

ESTABLI SHED BY SCALI NG FROM A CONTOURED MAP.

ESTABLI SHED FROM GPS- OBSERVED HEI GHTS W TH DECI METER ACCURACY.

ESTABLI SHED FROM GPS- OBSERVED HEl GHTS TI ED TO METER ACCURACY

CONTROL.

OHT ESTABLI SHED FROM GPS- OBSERVED HEI GHTS, ACCORDI NG TO THE 2CM 5CM

ELLI PSO D HEI GHT STANDARDS, AND A HI GH RESOLUTI ON NATI ONAL GEQOI D

MODEL .

A COHT ESTABLI SHED USI NG FGCS LEVELI NG SPECI FI CATI ONS AND
I
I

SEFEEERE

A

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

I NCLUDED I N THE NAVD88 CGENERAL ADJUSTMENT. SUBSEQUENTLY, THESE DATA WERE
ADJUSTED TO NAVD88 BY FORCI NG THEM TO FI' T THE EXI STI NG NAVD88 GENERAL
ADJUSTMENT HEI GHTS.

2-84
TABLE OF ORTHOVETRI C HEI GHT (OHT) DATUVS

CODE  EXPLANATI ON

29 NATI ONAL GECDETI C VERTI CAL DATUM OF 1929



88 NORTH AMERI CAN VERTI CAL DATUM OF 1988
55 | NTERNATI ONAL GREAT LAKES DATUM COF 1955
85 | NTERNATI ONAL GREAT LAKES DATUM OF 1985
00 ANY OTHER DATUM  SPECI FY | N COMVENTS.

TABLE OF GEQ D HElI GHT (GHT) CODES

CODE  EXPLANATI ON

P 0osuU78 GEO D MODEL F &®6SSS GEO D MODEL

Q OSUB6F GEQ D MODEL G EGW6 GEO D MODEL

B OosuU89B GEA D MODEL H CARI BBEAN GEO D MODEL
C GEQ D0 GEA D MODEL J MEXI CC97 GEAQ D MODEL
D GEA D93 GEA D MODEL

E GEA D96 GEA D MODEL

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

EHT DETERM NED BY GPS I N A HI GH PRECI SI ON GECDETI C NETWORK
OR TIED TO A HI GH PRECI SI ON GECDETI C NETWORK ( HPGN) .

EHT DETERM NED BY GPS NOT' TI ED TO A HPGN.

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

EHT DETERM NED BY ADDI NG A GEO D HEI GHT TO AN ORTHOVETRI C
HEI GHT WTH AN OHT CODE OF G R OR T.

EHT DETERM NED BY ADDI NG A GEO D HEI GHT TO AN ORTHOVETRI C

HEI GHT WTH AN OHT CODE OF V, M P, OR D.

m O Ow >»

TABLE OF ELLI PSQO D HElI GAT (EHT) DATUMS
CODE  EXPLANATI ON

NORTH AVERI CAN DATUM OF 1983

| NTERNATI ONAL TERRESTRI AL REFERENCE FRAME OF 1989

NATI ONAL EARTH ORI ENTATI ON SERVI CE ( NECS ANNUAL

REPORT FOR 1990)

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

NMmMOoO O®m>»

2-85
FI XED CONTROL RECORD (*90*)

Use this record to identify previously established horizontal control points
contained in the NGS Data Base, fromwhich and/or to which horizontal control
was extended in this project. Two or nore fixed control points are expected in
a horizontal control survey project. But, if only one previously established
hori zontal control point is identified as fixed, scale and orientation nmust be
provi ded by *50*-series (distance) and *60*-series (azinuth) records.



*90* FORVAT

CC 01-06 SEQUENCE NUMBER  RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

CC 07-10 DATA CODE. MJST BE *90*.

CC 11-14 STATION SERI AL NUMBER (SSN). ESTABLI SHED HORI ZONTAL CONTRCL
PO NT.

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

CC 21-74 COWENT. |F THE NAME OF THE ORGANI ZATI ON WH CH DETERM NED THE
FI XED COORDI NATES DCES NOT APPEAR | N ANNEX C OR ON THE DATA SET
| DENTI FI CATI ON RECORD, G VE THE FULL NAME OF THE ORGANI ZATION I N
THI'S SPACE. OTHERW SE, USE THI S SPACE FOR COMVENTS PERTI NENT TO
THE CONTROL PO NT.

CC 75-80 NGS CONTROL NUMBER. LEAVE BLANK UNLESS THI S NUMBER | S OBTAI NED
FROM THE NGS. CODE THE LETTER "G' I N CC 75.

2- 86

DATA SET TERM NATI ON RECCRD (*aa*)

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

*aa* FORVAT

CC 01-06 SEQUENCE NUMBER  RI GHT JUSTI FI ED.



CC 07-10 JOB CODE. MJST BE *aa*. THE SYMBOL "aa" DENOIES THE
TWO- CHARACTER JOB CODE ASSI GNED BY THE SUBM TTI NG ORGANI ZATI ON.
CC 11-80 BLANK

For a nore detail ed explanation of the contents of the record see Chapter 1,
page 1-1, JOB CODE AND PO NT NUMBERI NG and Chapter 2, pages 2-1 thru 2-3, HZTL
OBS DATA SET RECORDS.

2-87

FORVAT DI AGRAMS APPEAR ON THE
REMAI NI NG PAGES OF THI S CHAPTER



HORI ZONTAL—OBSERVATI ON-DATA-SET—RECORDS

DATA SET | DENTI FI CATI ON RECORD

1 6 7 10 11 14 15 18 19 24 25 46
171117171V 701717171 1177171 11717171 017 17 17 17 171 ©7 17 7 717 17 7T 7V 17T 17T 17 7T 17T 7 7T 17 7 7 17T 7 T 1
I I Y N N [ N N A R N N Ay N Y N e | I Y A N e A N I M
SEQUENCE JOB DATA DATA ORGANI ZATI ON SUBM TTI NG ORGANI ZATI ON NAME
NUMBER CODE CLASS TYPE ABBREVI ATI ON
(See Annex C)
47 66 67 72 73 80
HEEEEEEEEEEEEEEEEEEEE | | LI TTTTT]
SUBM TTI NG ORGANI ZATI ON NAME CONTI NUED BLANK YYYYMMDD

DATE CREATED

*10* PRQJECT TI TLE RECORD

1 6 7 10 11 45
e D e e |
SEQUENCE DATA PROIECT TI TLE
NUMBER CODE 46 80
(I'NC BY 10) | T 1T 1T T 1T 1T 1T T T 1T 17 7 17111

1 6 7 10 11 45
e D e e |
SEQUENCE DATA PROIECT TI TLE CONTI NUATI ON
NUMBER CCDE 46 80
(I'NC BY 10) | T 1T 1T T 1T 1T 1T T T 1T 17 7 17111

PROIECT TI TLE CONTI NUATI ON



*12* PRQIECT | NFORVATI ON RECORD

1 6 7 10 11 16 17 22 23 25 26 43
rr—n1r 117171 717171 1717177171 I'T T T 717711 1 711 117 17T 7T 17T 17 17T 7 17T 17 17 17 17 17 17T T T1T1
AN I I N N Uy A N I A Ll 1| I I I N I N ) A B
SEQUENCE DATA YYYYMM YYYYMM I NI TI ALS FULL NAME
NUMBER CODE DATE FI ELD DATE FI ELD COFP CH EF OF PARTY
(I NC BY 10) OBS BEGAN OBS ENDED (FI RST)
44 46 47 64 65 75 76 77 79
HEE NN | 0 1] [ 1]
I NI TI ALS FULL NAME BLANK TYPE STATE/ SURVEY ORDER
CCF P CH EF OF PARTY SURVEY COUNTRY AND CLASS
( SECOND) CODE
*13* GECDETI C DATUM AND ELLI PSO D RECORD
1 6 7 10 11 34 35 50
r—rr1T17-17" 171 1717171 17 17 17T 17 17 1717 T T T T T1 17117 17T 1717 "7 171 17 "17 1717 7 17 17 17 17 17T T 17 T T71
I Iy I N S A ) N I B A
SEQUENCE DATA DATUM NANME ELLI PSO D NANME
NUMBER CODE
(I NC BY 10)
51 57 58 60 61 63 64 70 71 77 78 80
CLrrrrr ety et Ll rIrTll HEEEEEE NN
MMMMMMM mmm X X X X X X X X X X MMMMMMM mmm
SEM - MAJOR AXI S | NVERSE FLATTEN NG SEM - M NOR AXI S
( METERS) (/1) ( METERS)



*20* HORI ZONTAL DI RECTI ON SET RECORD

1 6 7 10 11 14 15 17 22 23 25 29 30 32 33 35
rr—rTr1 711 717171 r—17-"17"7"1 I—17"1 17 17T T 711 11 r—rTr171 1 171 ' T1T71TT1 1 711
SEQUENCE DATA SSN SET FI ELD RECORD NO. OF WEATHER OBSERVER JSIN
NUVBER CODE | NST. NO. BOOK NO. TARGETS CODE I NI TI ALS
(I NC BY 10) S| GHTED
36 39 40 45 46 49 50 51 54 55 58 59 60 63
() crerrrry ot o ety .o [] LT L]
MM mm YYMMDD HH MM ZONE SSN MM mm WVISIBILITY NO S S
H 1. DATE OF OBS. TI ME CCDE TARGET H T. CCDE OF REJECTI ON
( METERS) ( METERS) REP. LIMT
( SECONDS)
64 70 71 73 76 77 80
HEEEEEEEEE [T1 [I] [T1 [I]
DDDMMS S S s S S S s S S S S
I NI Tl AL DI RECTI ON I NT. SI GVA EXT. SI GVA
( SECONDS) ( SECONDS)

*21* HORI ZONTAL DI RECTI ON COMVENT RECORD ( OPTI ONAL)

1 6 7 10 11 45
HEEEEEeEEEEn SN EEEEEEEE
SEQUENCE DATA COWVENT( S)
NUVBER CODE 46 80
(I NC BY 10)

NN EEE

COVVENT('S) CONTI NUED




*22* HORI ZONTAL DI RECTI ON RECORD

1 6 7 10 11 14 15 17 45
[ | | | | 1 1 | | 1 1 | | 1 1 1 IL JI
SEQUENCE DATA SSN SET BLANK
NUVBER CODE | NST. NO.
(I NC BY 10)
46 49 50 51 54 55 58 59 60 62 64 70 71
[T TT] ] LI ] 11 o] [] el B fffrfrry Lo
HH MM ZONE SSN MM mm VI SIBILITY NO. S S DDDMMS S s s
TI ME CCDE TARGET H T. CCDE OF REJ CLOCKW SE
( METERS) REP. LIMT DI RECTI ON
73 76 77 80
T 1 711 T 1 711
I I N I I I N I
S S S S S S S S
I NT. SI GVA EXT. SI GVA
( SECONDS)

( SECONDS)



GPS OCCUPATI ON HEADER RECCORD

* 25*
1 6 7 10 11 14 15 24 25 27 28 30 31 32
17T 17T 17 17T 17T 1 1 171 [T 17 1T 1 T 17 17T 17T 17T 17 17 711 1T T 1 1 T 1 71 1
e R O O L1 Ll |
SEQUENCE DATA SSN DATA MEDI A OBSERVER S | NSTRUMENT  CABLE
NUVBER CODE | DENTI FI ER I NI TI ALS NUVBER LENGTH
(I NC BY 10)
33 80
|
BLANK
*26* GPS OCCUPATI ON COMVENT RECORD ( OPTI ONAL)
1 6 7 10 11 45
1T 17T 17 17T 17T 1 1 1T 1 [T 1T 1T 1 1T T T T 1T 1T 1 1T T T 17T 17 1T 1T 1 1T T T T T 1
NN NN .
COVVENT
80

SEQUENCE DATA
NUVBER CODE 46
(INCBYlO) 1T T T 1 T 17T 7T 17 T 11 T 17T 7T 17 T 11 T T 1
S S N X X X X O O A
CONTI NUED COMVENT

*27* GPS OCCUPATI ON MEASUREMENT RECORD

1 6 7 10 11 14 15 20 21 24 25 27 29 30 33 34 35 38
HEEEEpEEEEREEEEn NN EEEE L1 O] T OO O HEERE
SEQUENCE DATA SSN YYMMDD HHMM XX xxx XXX x DRYBUB XXX x
NUVBER CODE OBSERVATI ON  OBSERVATI ON  ANTENNA HEI GHT DRY BULB  TEMPERATURE VET BULB

(1NC BY 10) DATE TI ME (METERS) ~ TEMPERATURE ~ CODE TEMPERATURE

39 40 42 43 47 49 51 55 56 80

1 171 1 171711 711 1 1 17T 7T T T 1 | ]

L] N e s s e O N N A | ]

VET BUB XX x XXXX xx PRESSURE  VEATHER BLANK
BAROVETRI C CODE CODE

TEMPERATURE RELATI VE
CODE HUM DI TY PRESSURE



*28* GPS CLOCK SYNCHRONI ZATI ON RECORD

1 6 7 10 11 16 17 20 21 23 24 26 27 31 32 36
1717 17 7 71 07T 17 171 7 7 1T 717 T 1 T T T 1 T T 1 17 T 1 [ 1 T 17 1 7 1
N N O A Ll 11| L1l (0 A I O
SEQUENCE DATA YYMMDD HHMM | NSTRUVENT | NSTRUVENT ~ BLANK XXX X X
NUVBER CODE  SYNCHRONI ZATI ON SYNCHRONI ZATI ON NUVBER NUVBER TI M NG DI FFERENCE
(INC BY 10) DATE TI MVE A B (M CROSECONDS)
37 38 40 41 80
L] LIT] | |
| NTEGER TIME OBSERVER S BLANK
SECOND SYNCH I NI TIALS
Y OR N

*29*  GPS CLOCK SYNCHRON ZATI ON COMMENT RECORD

1 6 7 10 11 45
1711717171 17 17171 17 17 177 7 7 7 717 7 7 7 17 17 7T 7 7 17 17 17T 7 7 7 7 17 7T 17T 7 17 17 17T 7 7177171
NN NN .
SEQUENCE DATA COVVENT
NUVBER CODE
(I NC BY 10)
46 80

NN EEE

CONTI NUED COMVENT




*30* HORI ZONTAL ANGLE SET RECORD

1 6 7 10 11 14 15 17 22 23 25 29 30 32 33 35
171 1717171 "7 17°"17°1 17 17711 i___i_JI 17T 17T 17 17T 711 i___i_JI 1T 17T 1T 711 1T T 1 1 T 1
SEQUENCE DATA SSN SET  FI ELD RECORD NO. OF WEATHER  OBSERVER JSIN
NUVBER CODE | NST. NO.  BOOK NUVBER ANGLES CODE I NI TI ALS
(I NC BY 10) OBSERVED
36 39 40 45 46 49 50 51 54 55 58 59 60 62
(11 o) Lottty il ooty g o [] [ 1] [T
MM mm YYMMDD HHMM ZONE  SSN MM mm WVSIBILITY NO OF Ss
HI. DATE OF OBS. TIME  CODE  FIRST HT CODE REPL. REJECTION LIMT
( METERS) TARGET ( METERS) ( SECONDS)
64 71 72 75 76 79 80
1T 17T 17 1T T 1 I. D T T T 1 i___i_JI i___i_JI D
DDDMMSS s SSN MM mm VI SIBI LI TY
CLOCKW SE ANGLE SECOND H T. CODE
TARGET ( METERS)

*31* HORI ZONTAL ANGLE COMVENT RECORD ( OPTI ONAL)

1 6 7 10 11 45
(TT T [T O T I T T I T I T I T T I I I I T T T T I I T T I ITTI T ]
SEQUENCE DATA COWMENT( S)

NUVBER CODE 46 80
(INC By 10) (T I I T I I I T I I I T I T I T I I I I I I ITIT]

COMVENT('S) CONTI NUED



*32* HORI ZONTAL ANGLE RECORD

1 6 7 10 11 14 15 17 45 46 49 50 51 54
1717 17 7T 71 17177 1 07T 17T 7 1 71 1 1 17 T 1T 1 1 T T T 1
(N N Oy IO N S I 0 O
SEQUENCE DATA SSN SET BLANK HHMM ZONE  SSN
NUMBER CODE | NST. NO. TIME CODE FIRST
(INC BY 10) TARGET
55 58 59 60 62 64 71 72 75 76 79 80
HEpEN [] LI L] LTIy O g ) ] L]
MM mm VISIBILITY NO Ss DDDMMSS s SSN MM mm VISIBILITY
H T. CODE OF REJECTION  CLOCKW SE ANGLE SECOND HT. CODE
( METERS) REP. LIMT TARGET  ( METERS)

( SECONDS)



*40* VERTI CAL ANGLE SET RECORD

1 6 7 10 11 14 15 17 22 23 25 29 30 32 33 35 36 39

ey ey ey ety ety bty ely bl
SEQUENCE DATA SSN SET FIELD RECORD NO OF  WEATHER OBSERVER JSIN MM mm
NUVBER CODE | NST. NO BOOK NUMBER  VAs/ ZDs CODE I NI TI ALS H.

(I NC BY 10) OBSERVED ( METERS)
40 45 46 49 50 51 54 55 58 59 60 62 64 71
(TITrryrrri o ) g [] (11 O] CILITTTTTT [

YYMMDD HHMM ZONE SSN MM mm MSIBILITY NO SS DDDMMSS s

DATE TIME  CODE  TARGET H T. CODE oF REJ. VA OR ZD
( METERS) REP. LIMT  OBSERVATI ON
( SECONDS)
72 73 76 77 80
(!

L] [ | I.I 1 [ | I.I 1
ANGLE S S S S S S S s

CODE I NT. SI GVA EXT. SI GVA
( SECONDS) ( SECONDS/ KM

*41* VERTI CAL ANGLE COMVENT RECORD ( OPTI ONAL)

1 6 7 10 11 45

1711717171 17 17171 017 17 177 7 7 7 1717 7 7 7 17 17 7T 7 7 17 17 17T 7 7 7 17 17 7T 17T 7 17 17 17T 7 7177171
SEQUENCE DATA COVMVENT( S)

NUVBER CODE 46 80

( I NC BY 10) 17 17 17 1717 7 7 17 17 17 7T 7 17 17 1717 7 7 7 17 17 7T 7 7 17 7 17T 7T 7T 717 17 17T 17711

COWMVENT('S) CONTI NUED



*42* VERTI CAL ANGLE RECORD

1 6 7 10 11

14 15 17 45 46 49 50 51 54
[ | | | | 1 T | | 1 1 | | 1 i___i_JI IL JI [ | | 1 D 1T T T 1
SEQUENCE DATA SSN SET BLANK HHMM ZONE  SSN

NUVBER CODE | NST. NO TIME  CODE TARGET
(I NC BY 10)
55 58 59 60 62 64 71 72 73 76 77 80
1] 1] [] [ 1] (1] (TITTIT] O O ) 0
MM mm MSIBILTY NO. SS DDDMMSS s ANGLE SS s s SS ss
H T. CODE OF  REJECTION VA/ ZD CODE INT. SIGVA  EXT. SIGWA
( METERS) REP. LIMT OBSERVATI ON (SECONDS)  ( SECONDS/ KM

( SECONDS)



*45* OBSERVED DI FFERENCE OF ELEVATI ON RECORD

1

6 7 10 11 14 15 16 17 22 23 24 25 29 30 32 33 35 36 38 39
(T T T Ty ey e oy o o1 O
SEQUENCE DATA SSN BLANK FI ELD RECORD BLANK VEATHER OBSERVER JSI N NO. OF BLANK
NUVBER CODE | NST. BOOK NUMBER CODE I NI TI ALS SETUPS
(I NC BY 10)

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

1T 11717 17 1 111 1 17717717711 | (! rr—1 ©——1 1717177171 I'"1"T1TTT"71

AN I I N I A L | I I I I L | L1 1 L1 A I O I A
YYMMDD HHMM ZONE SSN BLANK VISIBILITY NO BLANK MMMMM mmmm
DATE OF OBS. TI ME CODE TARGET CODE OF Dl FF. OF ELEVATI ON

REP. ( METERS)

73 76 77 80

11 171 11 171

I I I I I I

X X X X X X X X

LEVELI NG LENGTH OF

S| GVA SECTI ON

(M LLI METERS) ( KI LOVETERS)

*46* DI FFERENCE OF ELEVATI ON COMVENT RECORD ( OPTI ONAL)
1 6 7 10 11 40
rr—rrr T 11 T T 171 111717117717 17" 17" 7" 7T "1 7°"7 7T"17"717"717 717 17 17 17 7T 17 17 7T 7T 1 17 17T 7T 17 17 717 17T T 17T
I Iy I N S N S I I ) A ) S I B A
SEQUENCE DATA COMMVENT( S)
NUMBER CODE
(I NC BY 10)

80
B |
IS I I ) N e N A s e e e s e B |

COMMVENT('S) CONTI NUED



*47* OBSERVED DI FFERENCE OF ELEVATI ON CONTI NUATI ON RECORD

1 6 7 10 11 14 15 45
HEEEEEnEEEEnEEEENI ]
SEQUENCE DATA SSN BLANK
NUVBER CODE | NST.
(I NC BY 10)
46 54 55 57 58 63 64 80
| L[] LI T T ] | |
BLANK JSIN OBSERVI NG BLANK

LEVEL RCD CORGANI ZATI ON

ABBREVI ATl ON



*50* TAPED DI STANCE RECORD

1 6 7 10 11 14 15 19 20 22 23 25 26 29 30 34 35 40
1717 17 17T 71 017 17 171 17 7 171 171717 71 017 771171771711 171 T 1 1T 17 17 1 1 17 T T 717711
(N s s s O A N O

SEQUENCE DATA SSN WEATHER OBSERVER JSIN MM mm MMMM m YYMMDD
NUVBER CODE | NST. CCDE I NI TI ALS TAPE SUPPORT STATI ON ELEV. DATE OF OBS.
(INC BY 10) HEI GHT (METERS)  ( METERS)

41 44 45 46 49 50 53 54 58 59 60 61 62 63 64 72
(T O OO0y o) g o] [] Ll L HEEEEREEEN
HHMM ZONE SSN MM mm MMM mm VISIBILITY NO X X MMMMM mmmm

TIME  CODE TARGET TAPE SUPPORT  ELEVATI ON CODE OF  REJECTION CORRECTED TAPED
HEI GHT (METERS) DI FFERENCE REP. LIMT DI STANCE
( METERS) () ( METERS)

73 74 76 77 80
[ 1 1 1 1T 171 1
L L] L N
DI ST. X X X XXX X
CODE  INT. SIGVA  EXT. SIGWA

(rmm (ppm
*51* UNREDUCED DI STANCE RECORD
1 6 7 10 11 14 15 19 20 22 23 25 26 29 30 34 35 40
HEEEEEREEEEREEEEEEEEEEnEEEnEEEnEEREE N | LT 1]
SEQUENCE DATA SSN WEATHER OBSERVER JSIN MM mm  BLANK YYMMDD
NUMBER CODE | NST. CODE  INITIALS HI. DATE OF OBS.
(INC BY 10) ( NETERS)

41 44 45 46 49 50 53 54 58 59 60 61 62 63 64 72
T T T 1 [ 17 T T 1 171 T 1 [ | [ 17 1 17 1 17 17T 17T 171 "7 7 7T 1
(O I AN L (0 R O O O O A
HHMM ZONE SSN MM mm BLANK  VISIBILITY NO X X MMMMM mmmm

TINE  CODE  TARGET H T. CODE OF REJECTION CORRECTED SLANT RANGE
REP. LIMT DI STANCE

73 74 76 77 80 (mm) ( NETERS)

[ 1 1 1 1T 171 1
L L] L N

DI ST. X X X XXX X

CODE  INT. SIGVA  EXT. SIGVA
(mm (pPm



*52* REDUCED DI STANCE RECORD

1 6 7 10 11 14 15 19 20 22 23 25 26 29 30 34 35 40
(I Ty ey ey ooy oy o) o ) oy LTI
SEQUENCE DATA SSN WEATHER OBSERVER JSIN MMM m MMMM m YYMMDD
NUMBER CODE | NST. CODE I NITI ALS G H. MARK ELEV. DATE OF OBS.
(1NC BY 10) ( VETERS) ( VETERS)
41 44 45 46 49 50 53 54 58 59 60 61 62 63 64 72
(T T 11 [0 LI | O LT O [] (11 [ LTI T] LTI
HHMM ZONE SSN MMM m MMMM m WVISBLTY NO X X MMMMM mmmm
TIME  CODE  TARGET G H MARK ELEV. CODE OF REJECTION REDUCED DI STANCE
( VETERS) ( VETERS) REP. LIMT ( VETERS)
()
73 74 76 77 80
[] 1] [ LT 11 [
DI ST XX x XXX x
CODE INT. SIGVA  EXT. SIGVA
(mm) (ppm
*53* UNREDUCED LONG LI NE RECORD
1 6 7 10 11 14 15 22 23 25 26 29 30 34 35 40
CTTTTT) O] T | | L OO0 O | | LT TTT
SEQUENCE DATA SSN BLANK JSSIN MM mm  BLANK YYMMDD
NUMBER CODE | NST. HI . DATE OF OBS
(1NC BY 10) ( VETERS)
41 44 45 46 49 50 53 54 58 59 60 61 63 64 73 74
1T T T 1 D [ | | | | LLJLLJ [ | m ED [ | | | | | | |.| | | | D
HHMM ZONE SSN MM mm BLANK NO MM m MMMMMMM mmm D ST
TIME  CODE  TARGET HT. OF  REJECTI ON CORRECTED SPATI AL CHORD  CODE
( VETERS) REP. LIMT DI STANCE
75 77 78 80 ( NETERS) ( VETERS)
] L] O 1
X X X X X X

INT. SIGVA EXT.SIGVA
(mm (pPm




*54* REDUCED LONG LI NE RECORD

1 6 7 10 11 14 15 22 23 25 26 29 30 34 35 40
HEEEEEREEEEREEEEN | L | O LT O | |
SEQUENCE DATA SSN BLANK JSI N MMM m MMMM m YYMMDD
NUVBER CODE | NST. G H. MARK ELEV. DATE COF OBS.
(I NC BY 10) ( METERS) ( METERS)
41 45 46 49 50 53 54 58 59 60 61 63 64 73 74
T 1 1 T 1 1 1 1 1 ™
I__L__I__L_J I_J I__L__I__L_J I__I__L_J A I A Iy A (s ) N A N I__L__I__L__I__L__L_J I__I__L_J L |
HHMM ZONE SSN MMM m MMMM m NO. MM m MMMMMMM mmm DI ST
TI ME CODE TARGET G H. MARK ELEV. OF REJECTI ON REDUCED DI STANCE CODE
( METERS) ( METERS) REP. LIMT ( METERS)
( METERS)
75 77 78 80
M mm M mm
I NT. SI GVA EXT. SI GVA
(mm) (pPm
*55* DI STANCE COMMVENT RECORD ( OPTI ONAL)
1 6 7 10 11 40
rr—rrr T 11 T T 171 111717117717 17" 17" 7" 7T "1 7°"7 7T"17"717"717 717 17 17 17 7T 17 17 7T 7T 1 17 17T 7T 17 17 717 17T T 17T
I Iy I N S N S I I ) A ) S I B A
SEQUENCE DATA COMMVENT( S)
NUVBER CODE
(I NC BY 10)
41 80

COMMVENT('S) CONTI NUED



*60* ASTRONOM C AZI MUTH / LAPLACE RECORD

1 6 7 10 11 14 15 18 19 20 21 29 30 32 33 35 36 39
T 1 1 17 17 1 T 1711 rT 17171 171771 7§ (! 1 1 17171 [~—1"17"1 @171 I'T"1
N Ry I )y O B A L] L] N [ AU I A A O I N B
SEQUENCE DATA SSN SSS S DR. COWP. BLANK OBSERVER JSIN MM mm
NUVBER CODE | NST. ETA OF ETA CODE I NI TI ALS HI.
(I NC BY 10) ( SECONDS) (EORW (Aor L) ( METERS)
40 45 46 49 50 51 54 55 58 59 60 61 62 63 64 71 72
(TITT Iy O Ly g 1 [] (1] (T CITITTTT O O
YYMMDD HHMM ZONE SSN MM mm VISIBILITY NO S S DDDMMS S s ORG
DATE OF OBS. TI ME CCDE TARGET HT. CCDE OF REJECTI ON AZ| MUTH OF AZ.
( METERS) REP. LIMT OBSERVED (NS)
73 76 77 80 ( SECONDS)
S S s s S S S s
I NT. SI GVA EXT. SI GVA
( SECONDS) ( SECONDS)
*61* GEODETI C AZI MUTH RECORD
1 6 7 10 11 14 15 50 51 54 55 63
IIIIIIIIIIIIIIIIIIL JIIIIIIIL JI
SEQUENCE DATA SSN BLANK SSN BLANK
NUVBER CODE | NST. TARGET
(I NC BY 10)
64 71 72 73 80
[(TTTTTTT [ [] | |
DDDMMS S s ORI G BLANK
GECDETI C OF AZ.

AZI MUTH (N S)



*70* | NSTRUMENT RECORD

1 6 7 10 11 13 14 16 17 20 21 22 23 40
17 17T 7T 17 7 1 17T 7T T1T1 17T T 1 17T T 1 171 T 1 171 017 17 17 17 7T 17 17T 17 17 17 17 7T 7T 17717 7 711
N s N N A O Iy I A R N N O A I A A

SEQUENCE DATA JSIN EQUPMENT XX xx  UNTS | NSTRUVENT MANUFACTURER
NUVBER CODE CODE | NSTRUVENT
(1NC BY 10) RESOLUTI ON
41 62 63 70 71 80
NN EEEE
TYPE OF | NSTRUVENT OR TRADE NAME MODEL OF SERI AL
| NSTRUVENT NUVBER
*71%* GPS ANTENNA RECORD
1 6 7 10 11 13 14 29 30 41
et et e PP L
SEQUENCE DATA JSAN NGS ANTENNA CODE SERI AL NUMBER
NUVBER CODE
(1 NC BY 10)

42 53 54 59 60 80

T 7T 7T 7 7T 17 17 17T 7T 7T 7T 1 17 17T 7T 17 T 1 17 17 17 17 17 17 17T 7T 17T 17T 17 17T 17 17T 7T 17T 17T 717 7 711

S N e s N N A I A B

ANTENNA PHASE PATTERN SOURCE BLANK
FI LE
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*80* CONTROL PO NT RECORD
44

1 6 7 10 11 14 15
T 1 1T 17171 171717 F T T T 1T T T T 1T T T T 1T 7T T T 1T 7T T T 1T 1T 717117
I S I I ) N N N A s N s s e

STATI ON  NAME

SEQUENCE DATA SSN
NUVBER CCODE
(I'NC BY 10) — Use *86* Record —
45 55 56 57 68 69 |70 75 76| 77 78 79 80
[TTTT] I TT O [Ty i o et o i O
DDMMSS sssss DR DDDMMSS sssss DR MMMM mm ELEV. STATE STA STA
LATI TUDE OF LAT. LONG TUDE OF LONG ELEVATI ON CODE  CODE ORDER TYPE
(N'S) (EFW ( METERS)
*81* CONTROL PO NT RECORD (SPC/ UTM
1 6 7 10 11 14 15 44
r—rrrrrrr1r 1717 1r 1 I''T7T 177171 rrrrrrrr1 11111 1P 11 1vr 11111 1171 1rr 117171 T
I I R N N N O N I I ) N N s N O B e
SEQUENCE DATA SSN STATI ON NAME
NUVBER CCODE
(I'NC BY 10) — Use *86* Record —
45 55 56 65 66 69 ' 70 75 76 ' 77 78 79 80
N e e e T T e N e B e I
MMMMMMMM mmm MMMMMMM mmm SPC UM MMMM mm ELEV. STATE STA STA.
X- COORDI NATE ( EASTI NG) ZONE ELEVATI ON CODE CODE ORDER  TYPE
( METERS)

Y- COORDI NATE ( NORTHI NG)
( METERS) ( METERS)



*82* REFERENCE OR AZ| MUTH MARK RECORD
44 45 50

1 6 7 10 11 14 15
T T 171 I | T T T 1] T T 1 T 17 11 T T 1 T 17 11 1 |
I S I I A A s N e e s e s A  SOS
STATI ON NAME BLANK

SEQUENCE DATA SSN
NUVBER CCODE
(I NC BY 10)
51 54 55 80
HER
SSN BLANK
CONTROL
STATI ON
*83* BENCH MARK RECORD
record this vertical control data in the

NGS has discontinued the use of this record. Effective immediately,
Orthonetric Height, Geoid Height, Ellipsoid Height Record (*86*) format diagram
*84* GEAQ D HElI GHT RECORD ( OPTI ONAL)
NGS has discontinued the use of this record. Effective immediately, in the
Orthonetric Height, Geoid Height, Ellipsoid Height Record (*86*) format diagram

record this data, if required,



*85* DEFLECTI ON RECORD ( OPTI ONAL)

1 6 7 10 11 14 15 20 21 45
1 17 17 17 171 "7 17171 17 17711 17T 17T 17 17T 711 17 17T 17T 17 17T 7 17 17 17 17 7T 17 7 17 17 7T 7 7T 17 17 17T 7 17 T1
S e A s A e O A O A O A
SEQUENCE DATA SSN SOURCE COMVENT( S)
NUVBER CODE ORGANI ZATI ON
(I NC BY 10)
46 61 62 63 67 68 69 71 72 76 77 78 80
(rrrrrrrrrrr1r1 o ot o ot g o o o
COVMVENT('S) CONTI NUED DEFL SSS ss DR S ss SSS ss DR S ss
CODE XI OF  SIGVA OF X ETA OF SIGVA OF ETA
( SECONDS) XI ( SECONDS) ( SECONDS) ETA  ( SECONDS)
(N'S) (W
*86* ORTHOMETRI C / ELLIPSO D/ GEO D HEI GHT RECORD ( OPTI ONAL)
1 6 7 10 11 14 15 16 17 23 24 25 26 27 28 29
crrrrryee ey e ety bl 1 [ [] [] [T
SEQUENCE DATA SSN BLANK MMMM mmm OHT  OHT  OHT OHT OHT
NUVBER CCDE ORTHOVETRI C HEl GHT CODE CRDER CLASS NGSIDB  DATUM
(I NC BY 10) ( METERS) | NDI CATOR
30 35 36 42 43 44 45 46 52 53 54 55 56
17T 17T 7 17T 711 17T 17T 17 1 I 1T T1 1 [ | 17T 17T 17 1 I 1T T1 1 1 1 1
1 A e Sy O I O I O O A [0 A I L]
ORGANI ZATI ON MMMM mmm GHT BLANK MMMM mmm EHT EHT EHT  EHT
GEQI D HEI GHT (GHT)  CODE ELLI PSO D HEI GHT CODE ORDER CLASS DATUM
( METERS) ( NETERS)
57 80




*90* FI XED CONTRCL RECORD

1 6 7 10 11 14 15 20 21 45
1 17 17 17 171 "7 17171 17 17711 17T 17T 17 17T 711 17 17T 17T 17 17T 7 17 17 17 17 7T 17 7 17 17 7T 7 7T 17 17 17T 7 17 T1
SEQUENCE DATA SSN SOURCE COVVENT( S)
NUVBER CODE ORGANI ZATI ON
(I NC BY 10)
46 74 75 76 80
EEEEEEEEEEEEEEEEEEEEEEEEEEEEe [] [T TT]
COVVENT('S) CONTI NUED "G X X X X X
NGS SOURCE
NUVBER

|
|

SEQUENCE DATA BLANK
NUVBER CODE
(I NC BY 10)



CHAPTER 3

GECDETI C CONTROL DESCRI PTI VE (GEOD DESC) DATA

| NTRODUCT1 ON

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 | ocate and
positively identify the survey point, and to record its suitability for

vari ous 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) nay be a nonunented control point, a reference mark or azi nuth mark,
a landmark, or a tenporary, auxiliary, or eccentric point. A description nust
be subnitted for every recoverabl e 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 nust acconpany
any submitted project. Descriptions can also be submtted independently for

m scel | aneous recoveries of nonunented points already present in the NGS data
base.

NGS has begun the distribution of descriptions fromthe data base for use in
the field. These descriptions can easily be nodified to make them current,
and can then be resubmtted as conplete recovery descriptions. This practice
will greatly inprove the quality of descriptions available fromthe NGS data
base, and will save work in the long run

VRl TI NG DESCRI PTI ONS

A separate description is to be witten for each nonunmented survey point, be
it a"main" station, a reference mark, or azinmuth mark. "Underground" narks
are an exception. Wen a control point has reference marks which are included
in the NGS data base, or are nonunented well enough to carry geodetic contro

t hensel ves, each is to have its own separate description. The descriptive
text for each mark in such a group would include |Iocation references fromthe
other marks in the group. Such a |location reference to the described mark
froma second mark woul d identify the second nark by agency and desi gnati on,
and woul d 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 nay be included in the location reference to the
described nmark fromthat object, if necessary.

When new text is submitted for a recovered mark, it nust be complete in itself
as if it were for an original description. Text which nerely anends a
previous description will no | onger be allowed for recovered marks used in a
project. Now that descriptions fromthe data base are being distributed in
the sane format in which they are collected, the previous description can
sinply be edited as necessary. |If no editing is necessary (that is, if the
description which was distributed fromthe 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 submtted.
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A six-character Permanent ldentifier (PID, formerly known as ACRN) now serves
as the primary nmeans for natching recovery description data agai nst the data
base for marks known to NGS. Where the PIDis known, it nust be entered in
the description. A mark newy set or newto NGS will not have a PID until it
is loaded into the data base. Any description without a PID nust be conpl ete.

STRUCTURE OF THE GEOD DESC DATA SET

Descriptive data are organi zed into 80-col um fixed-format records. The
record type is identified by a code in colums 7-10 of each description
record. Mbst descriptions nmust contain records coded *10*, *13*, *20*, *26%*,
and *30* and nmay al so contain records coded *15*, *28*, and *29*. Specific

| ocations within the records are reserved for the different data fields.
Detai |l ed explanations of the fields in each record type appear later in this
chapter. Al al phanunmeric fields nust be left-justified. Al nuneric data
must be right-justified and zero filled. Al al phabetic characters nust be
entered in upper case (capitals) only.

The first and last records of the data set (the Data Set ldentification Record
and the Data Set Ternination Record) display the two-character al phanuneric

j ob code preceded and followed by an asterisk in the field normally occupi ed
by the first data code (colums 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. Oher fields in the
identification record include the nane of the submtting 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 di agram section. |In every record of the
data set, colums 1 through 6 are reserved for a record sequence nunber.

Each description in a file is identified by its station serial nunber (SSN).
The SSN is a unique four-digit nunber assigned to each mark in a project. It
is given in the *10* record which begins the block of records for that
station. Sanple data sets appear at the end of the chapter, before the fornat
di agr ans.

RECORD DEFI NI TI ONS

Each record type and the acceptable entries for each data field are expl ai ned
in the follow ng paragraphs. Diagrans of the formats are found at the end of
the chapter.

TITLE AND COMMENT RECORDS

These records, if used, nust appear i mediately after the data set
identification record.

CODE *00*, *01*, *02*, *03*, *04* (PRQJECT AND TITLE | NFORVATI ON RECCORDS)

These records are optional, and each can occur only once. Usage nmay vary.
They may correspond to the *10* and *11* records in the horizontal observation
data set docunented in chapter 2, or to the *10* through *14* records in the
vertical observation data set docunented in volune Il, chapter 6. Wen data
are exported fromthe NGS data base, these records nmay indicate this, and give
i nformati on about what narks are included. Do not split words between these
records.
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CODE_*05* ( COMMENT RECORD) (opt i onal )

Conment records may contain additional text describing the data set or the
project. Up to 11 are allowed. Again, do not split words between records.

DESCRI PTI ON RECORDS

CODE *10* (STATI ON LOCATI ON RECORD)

This first record primarily contains information pertinent to station
| ocation. The individual entries made in this record are as foll ows:

Station Serial Number (SSN) [CC 11-14] - This four-digit nunmeric field is
the project-specific link between descriptive and observational data. The
field nust be unique for each station residing in the descriptive and
observational data sets. Recovery descriptions for stations not included
in the observational data set may reside in the description data set, but
in no case should their station serial nunbers correspond to station
serial nunbers in the conpanion observation data set.

DR Code [CC 15] - This one-character code indicates whether this
description is an original description or a recovery description. The
al l onabl e entries are "D' and "R

ENTRY  DEFI NI TI ON
D An original description of a newy set mark
R Everything el se (includes recovered, not recovered, destroyed,

and the first report to NGS of a pre-existing nark not in the
NGS dat a 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 DEFI NI TI ON

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 conplete
textual description of the mark, but nmay contain updates or
nodi fications to the nost 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 nmark has not changed).

T A complete re-description of a mark which is included in the
NGS data base
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Not e: The practice of submitting recovery notes for stations used in a
proj ect which give only text nodifications to a previous
description is no |longer permtted.

Approxi mate Position [CC 17-31] - The approxi mate geographic position in
degrees, mnutes, and the nearest whole seconds of l|atitude and | ongitude
must be entered. The latitude [CC 17-23] nust begin with a hem sphere
code (N=ENORTH, S=SQUTH) and the longitude [CC 24-31] must begin with the
direction-letter "W . Leading zeros nust be entered where appropriate.
If no other source is available, the point should be carefully plotted on
the | argest scal e topographic map avail able and the respective |atitude
and |l ongitude extracted therefrom Latitude and | ongitude are required
under all circunstances.

Approxi mate Height [CC 32-36] - An estimated height of the geodetic
control point is entered here. |If no other source is available, the

hei ght may be estimated by exami ning contour |ines on the |argest scale

t opographi ¢ map avail able on which the point is plotted. The entry should
be nade to the nearest whole unit of measurenment used. The unit of

measur enent ( MEMETERS, F=FEET) is al so recorded [CC 37].

Quad ldentifier (Quadrangle or QD) (optional) [CC 39-45] - This was at
one tine part of the primary identification system adopted by the National
Ceodetic 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 1°x 1° "quads" defined by

i nteger-degree latitude and | ongitude gridlines (parallels and neridians)
and on successi ve quadrangl e subdivision of the basic 1°x 1° quads into
30'x 30' quads, 15'x 15' quads, and 7¥2'x 7¥%2' 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 1 °x 1 °quad (00 °-89 °N, 01 °-90 °S)
WWW-=Longitude of SE corner of the 1 °x 1 °quad (000 °-359 °W)

A=30' subdivision indicator (1-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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FI GURE 3-1 - QUAD | DENTI FI ER.
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State or Country Code [CC 47-48] - This is a two-letter code which

i ndi cates the political unit and/ or geographic area in which the contro
point is located. For points in the United States or Canada, enter the
appropriate code for the respective state, comonweal th, province, or
territory. For points outside the United States or Canada, enter the
appropriate code for the respective country, island group, or geographic
area. A conplete 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 nane of the county or equivalent in which the control point is

| ocated. The name of an independent city nust be preceded by the prefix
"COF" (i.e., COF RRCHVOND for RICHMOND, VA). For points in other
countries, |eave the field blank.

Special Application Codes [CC 69-72] - Up to four al pha characters, |eft
justified, are allowed in this field. These characters represent certain
speci ali zed informati on about the control point. Al entries nust be
selected fromthe following |ist:

ENTRY  DEFI NI TI ON

F Fault nmonitoring site

P Site determined suitable for receiving satellite signals in
connection with geodetic surveys

0] O her (see descriptive text)

T Tidal station

N Site not suitable for receiving satellite signals

Permanent Identifier (PID) (optional) [CC 73-78] - The PIDis now the
primary identification systemused by NGS for control points. For a mark
that had an ACRN, the ACRN is now the PID. The PIDis a unique six-
character identifier assigned to every nonunented, recoverable survey
point residing in the National Geodetic Survey Data Base. For an existing
point, the PID assigned by NGS nust be entered if it is available. If it
cannot be determined, the field should be Ileft blank. For a new point,
this field nust be left blank, and a PID will be assigned when the mark is
| oaded into the NGS data base.

CODE *13* (STATI ON | DENTI FI CATI ON RECORD)

The second record required for geodetic control stations contains the agency
nane for the point. The entries nade are as foll ows:

Designhation [CC 11-50] - Up to 40 characters of al phanuneric data may be
entered into this field. 1In the case of existing marks al ready incl uded
in the NGS data base, the designation should precisely reflect the
publ i shed designation of the station. This is the official designation.
As control points are added to the geodetic network, station designations
shoul d be unique within a clearly defined geographic |locale (e.g., state,
province). Were station nonunents have been stanped, the designation is
an edited version of what is stanped on the marker. This practice should
be followed as nearly as possible. ANNEX D supplies detailed instructions
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concer ni ng nami ng conventions for geodetic control points. Assistance
concerni ng determ nation of unique designations can be obtai ned by
contacting NGS.

Under ground Marker Type and Magnetic Property Code (optional) [CC 52-53]
and [CC 55] - These codes are sinlar to the codes used for surface

mar ker type and magnetic code on the setting record. |f an underground

mar ker exi sts and these codes can be determined for it, they are entered
here. Entries nust be left-justified. A conplete list of the codes is

contai ned in ANNEX I.

Setting Code (Underground Marker) (optional) [CC 57-58] - The setting
code is froma conprehensive set of two-digit nunerical codes covering a
wi de variety of possible settings for a survey point nmarker. A conplete
list of the setting codes is found in ANNEX |

Transportation Code [CC 60] - This is a one-letter code that indicates
the node of transportation to reach the station. |If backpacking is
required to reach the station, the transportation code reflects the node
of travel used to reach the point where backpacki ng begins. A conplete
list of the specific transportation codes is given below The possible
entries are as foll ows:

CODE TRANSPORTATI ON MODE

A Li ght Airpl ane

B Boat

C Car (or Station Wagon)

F Fl oat Airplane

H Hel i copt er

0] O her (See Descriptive Text)

P Li ght Truck (Pickup, Carry-All, etc.)

T Truck (larger than 3/4 ton)

W Tracked Vehicle (Wasel, Snowcat, etc.)

X Four - Wheel Drive Vehicle
Backpack-Tine (optional) [CC 63-66] - Enter the tine required to carry
equi prent on foot fromthe [ast point of transportation to the station,
expressed in hours and mnutes (HHMW). |f the imediate vicinity of the

station can be reached using the node of transportation indicated by the
precedi ng transportati on code, enter zero in both the hours and m nutes
fields (0000).

CODE *15* (ALIAS RECORD) (optional) [CC 11-50] - Up to 40 characters of text
which represent an alternate formof the nanme used to identify the contro
point. These alias entries arise due to non-standard nami ng conventions used
by various agencies and individuals. NGS strongly discourages the use of

al i ases.
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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 foll ows:

Monunenti ng Adency G oup Code [CC 11] - The code for the nonunenting
agency group is a one-character al pha entry used to subdivide specific
nmonunenti ng organi zati ons into distinct groups. These codes follow

GROUP

Nat i onal Agenci es

Inter-State or Inter-Province Agencies

State, Province, Comonweal th, and Territorial Agencies
County Agenci es

Muni ci pal Agencies (G ties)

Inter-City and Inter-County Agencies

Rai | r oads

Uility and Natural Resource Conpanies

Surveyi ng, Engi neering, and Construction Industry
Educational Institutions

Prof essi onal and Amateur Associ ations

M scel | aneous Commercial or Private Firnmns

Non- Speci fi c Designators

SrXC"IOTMmMOO®T> §

Monunenti ng Adgency Synbol [CC 13-18] - This is the NGS-defined synbol

of up to six (6) characters for the organization which set the nmonunent
(disk). It is required when the DR Code is "D', and is optional if the
DR Code is "R'. The synbols are given in ANNEX C. |If the organization is
not listed in ANNEX C, contact NGS to have a synbol assigned to that

organi zati on.

Year Monunented [CC 33-36] - Enter the year the marker was nonunent ed.
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 nonunmented the control point. |If
this informati on cannot be determ ned, as in the case of recovery
stations, leave the field blank. This field is always optional

Recovering Agency G oup Code [CC 42] - In a nmanner simlar to that
described for the Monunenting Agency Code, enter the appropriate group
code fromthe |list above for the recovering organization

Recovering Agency Synbol [CC 44-49] - This is the NGS-defined synbol of
up to six (6) characters for the organizati on which recovered the mark.

It is required when the DR Code is "R', and is not allowed if the DR Code
is "D'.

Dat e 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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nmont h, and day of the nonth are to be recorded in that sequence (e.g.,
19850815 woul d i ndicate 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
requi red when the DR Code is "R', and is not allowed if the DR Code is
"D'. The allowed values are as foll ows:

CURRENT CONDI TI ON OF SURVEY PO NT

CGood

Not Recovered, Not Found

O her (See descriptive text)

Poor, Disturbed, Mitil ated, Requires Mintenance
Destroyed (See Note Bel ow)

XTOZ® §

Note: The control point should be reported as destroyed only when the
actual marker is found separated fromits setting (e.g., disk recovered
from hi ghway departnment personnel). |[If the marker was not found, notes
concer ni ng evi dence 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 infornmation about the
setting of the surface marker, its stability, and in sone cases, what

identifying features are inscribed or cast (as opposed to hand-stanped) on the

marker. The definition of each field is as foll ows:

Setting Code [CC 11-12] - This two-digit code is used to indicate the
setting characteristics of the nonunent or nmark. These characteristics
i nclude the type of setting (shallow or deep), the type of design and
mat eri al used for the nmonunent, and/or the natural or man-nade obj ect

whi ch serves as the setting for the control point. A conplete list of the

possible entries is found in ANNEX |.

Specific Setting Phrase [CC 14-45] - For setting codes 30 through 41,

enter a nore specific phrase describing the setting, but corresponding to
the respective setting code chosen fromthe list in Annex I. A maxi num of

32 characters, including inbedded bl anks, nay 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 nark,
addi ti onal expl anation should be given in the text.

Surface Marker Type [CC 46-47] - This field identifies the object used to
monunent the geodetic control point. Landmark stations are represented by

two (2) digit codes and all other markers represented by one or two
character al pha codes. Entries nmust be left-justified. The nost conmmon
types of surface nmarks are |isted on the next page:
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DESCRI PTI ON

Al um num mar ker (other than a disk)
Bol t

Cap-and-Bolt Pair

Bench Mark Di sk

Survey Di sk

Traverse Station D sk

Hori zontal Control Disk

Tidal Station D sk

D sk of Unspecified Type (See Text)
Cal i brati on Base Line Di sk
Reference Mark D sk

Triangul ation Station Di sk

BIBBELZREEP > §



DU Boundary Marker Disk
DV Vertical Control Disk
Dz Azi mut h Mark Di sk
I Met al Rod
N Nai |
A complete list of these codes is contained in ANNEX I.
Magneti c Code (Surface Marker) [CC 49] - This one-character code

i ndi cates the magnetic property of the nark or nonument. ANNEX | details
acceptable entries for the nmagnetic property code.

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

CODE DEFI NI TI ON

A Monunments of the nost reliable nature, expected to hold their
el evations very well.

B Monunent s which generally hold their elevations fairly well.

C Monunent s which nay be affected by surface ground novenents.

D Monunent s of questionable or unknown vertical stability.

Marker Inscription [CC 54-59] - This field is the synmbol from ANNEX C for
t he agency or organization whose identity is inscribed or precast on the
di sk/ monunment. This entry is not the sane as the stanping which usually
reflects the station designation. |f the appropriate organization is not
listed in ANNEX C, contact NGS to have a synbol assigned to that

organi zati on. If it is not possible to contact NGS, a |onger entry (up
to 26 characters) may be nade. |If there is no agency identification

i nscribed or precast on the marker (such as a chiseled square, nail, or
uni dentified disk), enter "UNK"

CODE *28* (STAMPI NG RECORD) (optional) - The stanping field [CC 11-60] shoul d
contain the exact stanping as it appears on the geodetic control marker. The
entry nust not exceed 50 characters, including enbedded blanks. |If there is
no stanpi ng, nmake no entry here; however, if the marker is a type that is
normal |y stanped, enter a short note about its being unstanped in the
acconpanyi ng 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 STAI NLESS
STEEL (or other material as per Setting code) ROD (OR PIPE) SET TO THE DEPTH
OF _ METERS (or FEET, depending on the UNITS CODE), |N A SLEEVE EXTENDI NG
TO THE DEPTH OF __ METERS (or FEET), ENCASED IN A PIPE FLUSH (F) WTH THE
GROUND [or PRQIECTING (P)/RECESSED (R) XX in centinmeters (or XX in inches)]
or, for an unsleeved rod mark, in lieu of the same phrase w thout reference to
sl eeve depth (if the sleeve depth field is left blank). For first-tine
recovery descriptions of pre-existing rod- or pipe-type markers, all pertinent
data nust be entered. QOherwi se, enter any known information in the text
i nstead of using a *29* Rod/Pi pe Record. For exanple, if the actual rod depth
i s unknown, enter the projection/recession reference and a note (e.g., ROD
DEPTH I S UNKNOWN), in the text. Left-justify any values recorded on this
record. NGS prefers netric val ues.

UNI TS CODE [ CC 11] DEFI NI TI ON
E English - The units are feet and inches.

M Metric - The units are neters and centineters.



CODE *30* (TEXT RECORDS) - Descriptive text provides information about the

mar k which is not captured in the coded fields. It is entered in nmultiple
records with up to 70 characters per record. Wrds nust not be split between
records. In addition to the expected al phanuneric character set (A-Z and

0-9), the follow ng special characters are all owed:

*

(*) asterisk (+) plus sign

() blank or space (-) mnus sign

(,) conm (=) equal sign

($) dollar sign (() left parenthesis
(/) slash ()) right parenthesis
(.) period or decinal

Every effort nust be nade to provide enough information for easy recovery of
the point. A well witten description should contain

(1) one or nore references to some well known, readily available, location in

terns of distances and directions. |Intersections of proninent highways,
| andmar ks, and public buildings in nearby towns are exanpl es of such
| ocations. In sone cases, this location will require sone description;

(2) detailed directions concerning how one would proceed to the mark site from
one or nore of these prom nent |ocations;

(3) distance and direction to, inscription, and designation of any nonunented
reference marks which are in the NGS data base. Specific descriptions of
these reference marks thenselves are not to be included: each reference
mar k nmust have a separate conplete description of its own;

(4) distance and direction fromone or nore reference objects in the i mediate
| ocal e should be noted. Exanples of these reference objects are the
centerlines of roads, fire plugs, tel ephone poles, chiseled marks in
pavenent, and survey marks which are not included in the NGS data base.
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This itemis nore inportant when no nonunented reference nmarks are
associated with the geodetic control point;

(5) distance and direction to any witness post that was set or if any w tness
post was set;

(6) if applicable, a vertical reference to sone nearby object (or the ground)
stating the relationship to the object should be recorded. D stance
above, below, or about flush with the object should be noted; and

(7) any information about the specific setting or exact |ocation of the mark
if the coded values are not sufficient to describe it conpletely.

Wien di stance estimates or neasurenents are given in netric units, English
equi val enci es nust follow in parentheses. Property ownership and contact
poi nt tel ephone nunbers are desirable when private property nust be crossed or
occupi ed.

Varying styles of descriptive text are used by sone |ocal and regi ona
agencies. This will not present a problemas long as the content is as
specified. Exanples of descriptive text are included in the sanple data sets
whi ch foll ow.

000010* AA* GECDDESCNGS  NATI ONAL GEODETI C SURVEY 19910413
000020*00* GPS- 301

000030*01* COLORADO HI GH PREC!I SI ON GECDETI C SURVEY, 1991

000040*05* THESE DESCRI PTI ONS WERE TAKEN FROM THE ABOVE PRQJECT AND MODI FI ED TO



000050* 05* SERVE AS EXAMPLES.

This description represents a fairly typical situation.

000060* 10* 0049RTN370756\W103530801778M CCOLAS ANI MAS P HI0138
000070*13*D 85 P 0000

000080* 20* / A NGS 19910415GRH G
000090*26*07/ DB NC CGS

000100*28*D 85 1935

000110* 30* STATI ON | S LOCATED ABOUT 55 KM (34.2 M) EAST OF TRI NI DAD, 14 KM
000120*30* (8.7 M) NORTH OF BRANSON, 4 KM (2.5 M) SOUTH OF WALTS CORNER
000130*30* (JUNCTI ON OF US HI GHMAY 160 AND STATE H GHWAY 389), ALONG H GHVAY
000140*30*389, AT MLE 10.1, IN A PASTURE, | N THE NORTHEAST CORNER OF SECTI ON
000150*30*34, T 33 S, R 58 W OWNERSHI P- - WALDROUP RANCH, | NC, BRANSON, CO
000160* 30* 81027.

000170*30*NOTE-- | T | S NECESSARY TO PARK | N ROAD SO APPROPRI ATE WARNI NG EQUI PNVENT
000180* 30* | S NEEDED.

000190* 30* TO REACH FROM THE VEE FORMVED BY H GHWAY 389 SPLI TTING TO JO N H GHWAY
000200*30%160, ABOUT 0.1 KM (0.1 M) SOUTH OF HI GHWAY 160, GO SOUTH ON HI GHWAY
000210*30*389 FOR 3.39 KM (2.11 M) TO A TRACK ROAD LEFT LEADI NG TO A W NDM LL.
000220* 30* CONTI NUE AHEAD FOR 0. 64 KM (0.40 M) TO THE STATI ON ON THE RI GHT.
000230* 30* STATI ON MARK |'S SET IN THE TOP OF A 20- CM SQUARE CONCRETE POST
000240*30* PROJECTING 15 CM  IT 1S 9.9 M(32.5 FT) WEST OF, AND 1 M (3.3 FT)
000250* 30* LOAER THAN THE HI GHMAY CENTER, 1.3 M (4.3 FT) WEST OF A Fl BERGLASS
000260* 30* W TNESS POST | N THE RI GHT- OF- WAY FENCE, AND 161 M (528.2 FT) NORTH OF
000270*30* M LEPOST 10 ( MEASURED ALONG THE ROAD).
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More text is required under other circunstances.
000280* 10* 0216RFN350230WL06365201619M NMVBERNALI LLO
000290* 13*NM BASE 1 P 0000
000300*20* / A/ NGS 19910531EAR G
000310*26* 00/ Z NB

000320*30* THE STATI ON | S LOCATED ABOUT 4.8 KM (3.0 M) SOUTHEAST OF ALBUQUERQUE,
000330*30* AT THE ALBUQUERQUE | NTERNATI ONAL Al RPORT, ABOUT 1.2 KM (0.7 M)
000340* 30* WEST- NORTHWEST OF THE Al RPORT CONTROL TOMER, ON THE NORTHEAST S| DE OF
000350*30* RUN\MAY 12-30, NEAR A TAN BRI CK BUI LDI NG OWKNERSHI P-- CI TY OF
000360* 30* ALBUQUERQUE, ROBERT E. G LL, AVIATI ON SUPERVI SOR, P.O. BOX 9022,
000370*30* ALBUQUERQUE, NM 87119. PHONE | S 505- 842- 4366.

000380* 30* NOTE- - ESCORT TO STATI ON BY Al RPORT PCLI CE | S MANDATORY. Al RPORT
000390* 30* SECURI TY MAY BE REACHED BY PHONE AT WEST SECURI TY ENTRANCE GATE BY
000400* 30* DI ALI NG 4380.

000410*30* TO REACH THE STATI ON FROM THE WEST SECURI TY ENTRANCE GATE AT THE Al R
000420* 30* FREI GHT LOADI NG DOCKS AT THE ALBUQUERQUE | NTERNATI ONAL Al RPORT, 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 M) ON ASPHALT SURFACE
000450*30* TO THE EAST END OF THE FENCE. TURN RI GHT AND GO SOUTHWESTERLY FOR
000460*30*0.2 KM (0.1 M) ON ASPHALT SURFACE TO SERVI CE ROAD C. TURN LEFT AND
000470*30* GO SOUTH FOR 0.9 KM (0.6 M) ON SERVI CE ROAD C TO A PAVED ROAD LEFT
000480*30* AND SI GN (T-16). TURN LEFT AND GO EAST FOR 0.5 KM (0.3 M) ON THE
000490* 30* PAVED ROAD, PASSI NG CUTTER AVI ATION, TO A DI RT ROAD LEFT AND SI GN
000500*30* (T-13). TURN LEFT AND GO NORTH FOR 0.2 KM (0.1 M) ON THE DI RT ROAD,
000510* 30* CROSS| NG TWD RAMPS TO A TAN BRI CK BUI LDI NG ( RUNWAY LI GHTI NG VAULT)
000520*30*W TH TWO GREEN ELECTRI CAL BOXES AND THE STATI ON ON THE SOUTH SI DE OF
000530* 30* BUI LDl NG

000540* 30* THE STATION | S THE TOP CENTER OF A ROUND METAL PLATE THAT IS
000550* 30* UNSTAMPED, AFFI XED TO THE TOP OF A 15.24 M (50.00 FT) LONG STEEL
000560* 30* H BEAM DRI VEN TO A DEPTH OF 14.0 M (45.9 FT) , PROQJECTING 1.2 M
000570*30* (3.9 FT) ABOVE GROUND, ENCASED IN A 2.1 M (6.9 FT) LONG

000580* 30* | NSULATI O\ FI LLED PVC Pl PE 45 CM I N DI AVETER SET AT A DEPTH OF 0.9 M



000590*30* (3.0 FT) PRQJECTING 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 W TH GROUND.
000610*30* LOCATED 45.4 M (148.9 FT) WEST FROM THE SI XTH BLUE TAXI WAY LI GHT
000620* 30* ALONG TAXI WAY 14 (SOUTH OF TAXIVAY 2), 32.3 M (106.0 FT)

000630* 30* EAST- NORTHEAST FROM THE APPROXI MATE CENTER OF THE DI RT ROAD, 21.8 M
000640*30*(71.5 FT) SOUTH FROM THE SOUTHEAST CORNER OF THE RUNWAY LI GHTI NG
000650*30* VAULT AND 21.5 M (70.5 FT) SOUTHEAST FROM THE SOUTHWEST CORNER OF THE
000660* 30* RUNWAY LI GHTI NG VAULT.

000670*30* NOTE- - THERE | S AN | NVERTED THREADED BOLT AFFI XED TO THE TOP CENTER OF
000680*30* ROUND METAL PLATE. FOR GPS OCCUPATI ON, ANTENNA TRI BRACH WAS SCREWED
000690*30* ON THE BOLT AND ANTENNA MEASUREMENT WAS REFERENCED TO TOP OF ROUND
000700* 30* METAL PLATE.

The followi ng several descriptions illustrate how a cluster of related marks
shoul d be described. Note that NCMN is not an agency, but a usage, |ike TIDAL.

000730*10*6614RTN401058W104433501520M CONELD P LL1438
000740* 13* PLATTEVI LLE NCWN P 0000

000750*20* / A NGS 19910515GRH G
000760*26* 07/ DH N C NGS5

000770*28* PLATTEVI LLE NCWN 1981
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000780* 30* STATI ON | S LOCATED ABOUT 9.5 KM (5.9 M) SOUTHEAST OF PLATTEVILLE, AT
000790* 30* THE PLATTEVI LLE RADAR SI TE, ABOUT 75 M (246.1 FT) NORTHWEST OF THE
000800*30* MAI N BUI LDI NG, | N THE M DDLE OF THREE 1.7 M (5.6 FT) X 2.7 M
000810*30* (8.9 FT) CONCRETE PADS, |N THE CENTER OF SECTION 36, T 3 N, R 66 W
000820* 30* OANERSHI P- - US DEPARTMVENT OF COWMVERCE, NATI ONAL COMMUNI CATI ONS AND
000830* 30* | NFORMATI ON ADM NI STRATI ON, NOAA, WPL, REWP 4, 325 BROADWAY, BOULDER
000840*30* CO 80303. PHONE | S 303-497- 6385 FOR COMBI NATI ON TO GATE LOCK.
000850* 30* TO REACH FROM THE JUNCTI ON OF US HI GHWAY 85 AND STATE H GHMAY 66 AT
000860*30* THE SOUTH END OF PLATTEVI LLE, GO SOUTH ON H GHWAY 85 FCR 2. 05 KM
000870*30*(1.27 M) TO A CROSSROAD. TURN LEFT, EAST, ON GRAVEL ROAD ( ROAD 28)
000880*30* FOR 7.20 KM (4.47 M) TO ROAD END AT A THREE- WAY FORK AND A LOCKED
000890* 30* GATE ON M DDLE ROAD.  PASS THROUGH GATE AND GO SOUTHEAST ON GRADED
000900*30* ROAD FOR 1.21 KM (0.75 M) TO A GRAVEL DRI VEWAY LEFT ABOUT 200 FT
000910*30*(61. 0 M) BEFORE REACHI NG MAIN BU LDI NG TURN LEFT, NORTHEAST, FOR 25
000920*30*M (82.0 FT) TO THE STATI ON ON THE LEFT.

000930* 30* STATI ON MARK 1S SET IN THE TOP OF A 30- CM ROUND CONCRETE POST | N THE
000940*30*M DDLE OF A 1.2 M (3.9 FT) SQUARE CONCRETE PAD FLUSH W TH THE GROUND.
000950*30*I T I'S 26.7 M (87.6 FT) NORTHEAST OF THE ROAD CENTER, 9.6 M (31.5 FT)
000960* 30* SOUTHWEST OF A FI BERGLASS W TNESS PCST, 12.2 M (40.0 FT)
000970* 30* WEST- SOUTHWEST OF A FENCE CORNER, 34.7 M (113.8 FT) WEST- NORTHWEST OF
000980*30*A UTI LI TY POLE W TH LI GHT, APPROXI MATELY 90 M (295.3 FT) SOUTH OF NGS
000990* 30* MARK PLATTEVI LLE NCWN RM 1, 86.5 M (283.8 FT) WEST- NORTHWEST OF NGS
001000* 30* MARK PLATTEVI LLE NCMN RM 2, 62 M (203.4 FT) NORTHEAST OF NGS MARK
001010*30* PLATTEVI LLE NCW RM 3, AND 49.4 M (162.1 FT) NORTHWEST OF PLATTEVI LLE
001020* 30* NOMN RM 5.

001030*10*8887RTN401058W104433401519M CONELD P

001040* 13* PLATTEVI LLE NCW RM 1 DR N 07 X 0005

001050* 20* A/ NGS 1981 A NGS 19911119EAR G
001060*26* 07/ DR N C NGS5

001070*28* PLATTEVI LLE NCW NO 1 1981

001080*30* THE STATION IS LOCATED ABQUT 9.5 KM (5.9 M) SOUTHEAST OF PLATTEVI LLE,
001090*30* AT THE PLATTEVI LLE RADAR SITE, I N THE CENTER OF SECTION 36, T 3 N, R
001100*30*66 W OMERSHI P-- US DEPARTMENT OF COMMERCE, NATI ONAL COVMUNI CATI ONS
001110*30* AND | NFORVATI ON ADM NI STRATI ON, NOAA, WPL, REWP 4, 325 BROADVAY,
001120*30*BOULDER, CO 80303. PHONE IS 303-497-6385 FOR COVBI NATI ON TO GATE
001130*30* LOCK.

001140*30*TO REACH FROM THE JUNCTI ON OF US H GHWAY 85 AND STATE H G-MAY 66 AT



001150* 30* THE SOUTH END OF PLATTEVI LLE, GO SOUTH ON HI GHMAY 85 FOR 2.05 KM
001160*30*(1.27 M) TO A CROSSROAD. TURN LEFT, EAST, ON GRAVEL ROAD (ROAD 28)
001170*30* FOR 7.20 KM (4.47 M) TO THE ROAD END AT A THREE-WAY FORK AND A
001180* 30* LOCKED GATE ON THE M DDLE ROAD. PASS THROUGH GATE AND GO SOUTHEAST
001190* 30* ON GRADED ROAD FOR 0.50 M (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 RI GHT
001210*30* | NSI DE A METAL FENCE.

001220* 30* THE STATI ON | S AN REFERENCE MARK DI SC SET IN THE TOP OF A 30- CM ROUND
001230* 30* CONCRETE POST PROJECTI NG 10 CM W TH 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* OF AN ELECTRI C FENCE, 8.5 M (27.9 FT) SOUTH SOUTHEAST OF A METAL
001260* 30* FENCE, AND 90 M (295.3 FT) NORTH OF NGS MARK PLATTEVI LLE NCWN.

3-14
001270*10* 8888RTN401058WL0443340 1519M CONELD
001280* 13* PLATTEVI LLE NCWN RM 2 C 0000
001290* 20* A/ NGS 1981 A NGS 19911119EAR G
001300*26*07/ DR N C NGS

001310*28* PLATTEVI LLE NCWMN NO 2 1981

001320*30* THE STATION |I'S LOCATED ABQUT 9.5 KM (5.9 M) SOUTHEAST OF PLATTEVI LLE,
001330*30*AT THE PLATTEVI LLE RADAR SITE, I N THE CENTER OF SECTION 36, T 3 N, R
001340*30*66 W OMNERSHI P-- US DEPARTMENT OF COVMERCE, NATI ONAL COMMUNI CATI ONS
001350*30* AND | NFORVATI ON ADM NI STRATI ON, NOAA, WPL, REWP 4, 325 BROADVWAY,
001360*30* BOULDER, CO 80303. CALL 303-497-6385 FOR COMBI NATI ON TO GATE LOCK.
001370*30* TO REACH FROM THE JUNCTI ON OF US H GHWAY 85 AND STATE H G-MAY 66 AT
001380*30* THE SOUTH END OF PLATTEVI LLE, GO SOUTH ON H G-MAY 85 FOR 2. 05 KM
001390*30*(1.27 M) TO A CROSSROAD. TURN LEFT, EAST, ON GRAVEL ROAD ( ROAD 28)
001400*30*FCR 7.20 KM (4.47 M) TO THE ROAD END AT A THREE- WAY FORK AND A
001410*30* LOCKED GATE ON THE M DDLE ROAD. PASS THROUGH GATE AND GO SOUTHEAST
001420*30* ON GRADED ROAD FOR 1.01 KM (0.63 M) TO A GRAVEL ROAD LEFT JUST
001430* 30* BEFORE REACHI NG MAIN BU LDING.  TURN LEFT FOR 36.6 M (120.1 FT) TO A
001440*30*LI GAT POLE AND TWD NASA TRAILERS. THE STATION IS ABOQUT 55 M
001450*30*(180.4 FT) EAST I N A FENCED FI ELD.

001460*30* THE STATION IS A REFERENCE MARK DI SK SET IN THE TOP OF A 30 CM ROUND
001470*30* CONCRETE POST PRQJECTI NG 15 CM LOCATED 55 M (180.4 FT) EAST CF A
001480*30*LI GHT POLE, 22.6 M (74.1 FT) EAST- NORTHEAST OF AN 8-1 NCH SQUARE W RE
001490* 30* GATE POST UNDER POWNER LI NES, 17.4 M (57.1 FT) EAST- SQUTHEAST OF AN
001500*30* 8- | NCH ROUND CORNER FENCE POST, 1.2 M (3.9 FT) SOQUTHWEST OF A LONE
001510*30* METAL FENCE POST, 86 M (282.2 FT) EAST- SQUTHEAST COF NGS MARK
001520*30* PLATTEVI LLE NCWN, AND 46 M (150.9 FT) EAST- NORTHEAST OF NGS MARK
001530*30* PLATTEVI LLE NCWN RM 5.

001540* 10* 8889RTN401058W1044334 1519M CONELD

001550* 13* PLATTEVI LLE NCW RM 3 C 0000

001560* 20* A/ NGS 1981 A NGS 19911119EAR G
001570*26* 07/ DR N C NGS5

001580*28* PLATTEVI LLE NCWN NO 3 1981

001590*30* THE STATION IS LOCATED ABQUT 9.5 KM (5.9 M) SOUTHEAST OF PLATTEVI LLE,
001600*30* AT THE PLATTEVI LLE RADAR SI TE, IN THE CENTER OF SECTION 36, T 3 N, R
001610*30*66 W OMERSHI P- - US DEPARTMENT OF COMMERCE, NATI ONAL COVMUNI CATI ONS
001620*30* AND | NFORVATI ON ADM NI STRATI ON, NOAA, WPL, REWP 4, 325 BROADVAY,
001630*30*BOULDER, CO 80303. PHONE |S 303-497-6385 FOR COVBI NATI ON TO GATE
001640* 30* LOCK.

001650*30* TO REACH FROM THE JUNCTI ON OF US H GHWAY 85 AND STATE H G-MAY 66 AT
001660*30* THE SOUTH END OF PLATTEVI LLE, GO SOQUTH ON H G-MAY 85 FOR 2. 05 KM
001670*30*(1.27 M) TO A CROSSROAD. TURN LEFT, EAST, ON GRAVEL ROAD ( ROAD 28)
001680*30*FCR 7.20 KM (4.47 M) TO THE ROAD END AT A THREE- WAY FORK AND A
001690*30* LOCKED GATE ON THE M DDLE ROAD. PASS THROUGH GATE AND GO SOUTHEAST
001700*30* ON GRADED RQOAD FOR 1.01 KM (0.63 M) TO A GRAVEL ROAD LEFT JUST



001710*30* BEFORE REACH NG MAI N BUI LDI NG AND THE STATI ON ON THE RI GHT.
001720*30*THE STATION IS A REFERENCE MARK DI SK SET IN THE TOP CF A 30-CM
001730*30* CONCRETE PCST PROIECTING 5 CM AND WTH A WOODEN STAND. LOCATED 53. 4
001740*30*M (175.2 FT) SOUTH SOUTHWEST OF THE ROAD CENTER, 5.8 M (19.0 FT) WEST
001750*30*CF A WRE FENCE LINE, 1.2 M (3.9 FT) NORTH CF A LONE METAL FENCE
001760*30*POST, 1.05 M (3.44 FT) EAST- SOUTHEAST OF A FI BERGLASS W TNESS POST,
001770*30*AND 62 M (203.4 FT) SOUTHEAST OF NGS MARK PLATTEVI LLE NCMN.

3-15
001780*10*8890D N401058W104433101522M CONELD P
001790* 13* PLATTEVI LLE NCW RM 5 P 0000
001800* 20* A/ NGS 1991RSC /
001820*26* 07/ DH N B NG5S

001820*28* PLATTEVI LLE NCWN NO 5 1991

001830*30* STATI ON | S LOCATED ABOQUT 9.5 KM (5.9 M) SQUTHEAST OF PLATTEVILLE, AT
001840*30* THE NOAA PLATTEVI LLE RADAR SITE, ABQUT 75 M (246.1 FT) NORTHWEST OF
001850*30*THE MAI N BUI LDI NG ON THE EAST SIDE OF A GRADED AREA W TH SEVERAL
001860* 30* CONCRETE PADS USED FOR PLATE TECTONI CS SURVEY VEHI CLES, | N THE CENTER
001870*30*OF SECTION 36, T 3 N, R 66 W OAMERSH P--US DEPARTMENT OF COWVMERCE,
001880* 30* NATI ONAL COVMUNI CATI ONS AND | NFORVATI ON ADM NI STRATI ON, NOAA, WPL,
001890*30*REWP 4, 325 BROADWAY, BOULDER, CO 80303. CALL 303-497-6385 FOR
001900* 30* COVBI NATI ON TO LOCKED GATE.

001910*30*TO REACH FROM THE JUNCTI ON OF US H GHWAY 85 AND STATE H G-MAY 66 AT
001920*30* THE SOUTH END OF PLATTEVI LLE, GO SOQUTH ON H G-MAY 85 FOR 2. 05 KM
001930*30*(1.27 M) TO A CROSSROAD. TURN LEFT, WEST, ON GRAVEL ROAD ( ROAD 28)
001940*30*FCR 7.20 KM (4.47 M) TO ROAD END AT THREE- WAY FORK AND A LCCKED GATE
001950*30*ON THE M DDLE ROAD. PASS THROUGH GATE, SOUTHEAST, ON GRADED ROAD FCR
001960*30*1.01 KM (0.63 M) TO A GRAVEL ROAD LEFT JUST BEFORE REACH NG THE MAI N
001970*30*BUI LDI NG  TURN LEFT, NORTHEAST, FCR 25 M (82.0 FT) TO THE STATION ON
001980*30* THE RI GHT.

001990*30* STATION MARK IS SET IN THE TOP OF A 0.5 M (1.6 FT) ROUND CONCRETE PCST
002000*30*ENCASED I N A PVC Pl PE PROJECTING 1.6 M (5.2 FT) ABOVE GROUND FROM A 1
002010*30*M (3.3 FT) CONCRETE BASE SET 3.4 M (11.2 FT) INTO THE GROUND. A
002020* 30* PERVANENT ROUND TRI BRACH W TH THREADBOLT | S CENTERED ON THE POST. I T
002030*30*1S 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) WEST OF THE
002050* 30*WEST CORNER OF A FENCE AROUND AN ELECTRI C SUBSTATION, 15.0 M
002060*30* (49. 2 FT) SOUTHEAST OF THE SOUTHEAST CORNER OF ELECTRIC BOX 75, 49.4
002070*30*M (162.1 FT) SOUTHEAST OF NGS MARK PLATTEVI LLE NCWN.

002080* AA*

If you need nore information regarding the witing or use of descriptions, or need
clarification of code sets or practices, contact the National Geodetic Information
Branch by calling (301) 713-3242, or at the follow ng address:

NOAA

Nati onal Geodetic Survey, N NGS12
1315 East-West Hi ghway

Silver Spring, Maryl and

20910- 3282

THE FOLLOW NG PAGES | NCLUDE DETAI LED EXAMPLES ( FORVAT DI AGRAMS) FOR EACH CHARACTER
FI ELD AND THE PROPER LOCATI ON AND LENGTH OF THE FIELD WTH N A G VEN RECORD.
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GEODDESC-DATA-SET-RECORDS

DATA SET | DENTI FI CATI ON RECORD

1 6 7 10 11 14 15 18 19 24 25 44
717117171V 71717171 1017 17171 1177171 01717 17 17 71 ©'7 177 7 7 717 7 7 17UV 070 7T 17T 7 7 17 7 7T 711
I I Y N N [ N N A R N N Ay N Y N e | I I Y A N N N N A
SEQUENCE JOB DATA DATA ORGANI ZATI ON SUBM TTI NG ORGANI ZATI ON NAME
NUMBER CODE CLASS TYPE SYMBOL
( GEQD) ( DESC) (See Annex Q)
45 66 73 80
HEEEEEEEEEEEEEEEEEEEEE LITTTTITT]
SUBM TTI NG ORGANI ZATI ON NAME CONTI NUED YYYYMMDD

FI LE CREATI ON DATE

*00* PRQIECT | NFORVATI ON RECORD

1 6 7 10 11 18 19 22 23 41
LITTTT] ey ey ey PP frgd
SEQUENCE DATA ACCESSI ON LI NE/ PART BLANK
NUVBER CODE NUVBER NUVBER
42 80
PP PP PP T
BLANK

*01* PRQJECT TI TLE RECORD

1 6 7 10 11 45

T 17 T 717 T 17 11 F T T T T T 7T T 7T T 7T T 1T T 1T T 1T T 1T T 1T T 7T T 1T T 1T T 1T T 1 T T7 T 711
SEQUENCE DATA PRQIECT TI TLE

NUMBER CCDE 46 80

I Y Y Y N Y |
A N N e s X e e e N N

PRQIECT TI TLE ( CONTI NUED)



GECDDESC-DATA- SET- RECORDS ( CONT)

*02*, *03*, *04* PRQIECT TITLE CONTI NUATI ON RECORDS

1 6 7 10 11 45

LI T HEEE e

SEQUENCE DATA PRQIECT TI TLE CONTI NUATI ON
NUMVBER CODE 46 80

NN EEEE

PRQIECT TI TLE CONTI NUATI ON

*05* COMMVENT RECORD

1 6 7 10 11 45

LI T HEEE e

SEQUENCE DATA COMVENT

NUVBER CODE 46 80
NN EEEE

COMVENT ( CONTI NUED)

*10* STATI ON LOCATI ON RECORD

1 6 7 10 11 14 15 16 17 23 24 31 32 36
[ | | | | 1 [ | | 1 [ | | 1 D D [ | | | | | 1 [ | | | | | | 1 [ | | | 1
SEQUENCE DATA SSN DR  RECOVERY HDDMMS S WDDDMMS S  APPROXI MATE
NUVBER CODE CODE TYPE APPROXI MATE APPROXI MATE HEI GHT
CODE LATI TUDE LONG TUDE
(E. G N382443) (E.G W023452)
37 39 45 47 48 49 68 69 72 73 78
D [ | | | | | 1 i___i_JI [ | | | | | | | | | | | | | | | | | | 1 [ | | 1 [ | | | | 1
HEI GHT 30 MNUTE QUAD STATE  COUNTY NAME APPLI CATI ON Pl D

UNI' TS | DENTI FI ER CCDES



GECDDESC-DATA- SET- RECORDS ( CONT)

*13* STATI ON | DENTI FI CATI ON RECORD
1 6 7 10 11 46
ey ey e PP PP PP
SEQUENCE DATA STATI ON DESI GNATI ON
NUVBER CODE
47 50 52 53 55 57 58 60 63 66
CONT. DESI GNATI ON UNDERGROUND UNDERGROUND UNDERGROUND ~ TRANSPCRTATI ON PACK TI ME
MARKER TYPE MAGNETI C CODE  SETTI NG CODE CODE
*15% ALl AS RECORD
1 6 7 10 11 50
r-r1r1rr17rrn71 01717 171 011 17 1v 17 17 1717 17 17 17 17 17 17 17 7T 17T 17 17 17T 17 17T 17T 17T 17T 17 17T 1717 17T 17T 7T 17 7T 17 17T 7T 71711
NSNS EEEEE
SEQUENCE DATA  ALIAS
NUMBER CoDE
*20* MONUVENTED/ RECOVERED RECORD
1 6 7 10 11 13 18 32 33 36 37 39
LI Ll T] L] LI PPy ey il
SEQUENCE DATA SETTI NG SETTI NG AGENCY SYMBOL / NANE YEAR CH EF OF
NUVBER CODE AGENCY SET PARTY
GROUP CODE
42 44 49 63 64 71 72 74 77
1 17 17 17 17 7T 17 17T 7T 7 17T 17T 17 17 17T 17T 17T 717 7 T 1 17 17T 7 17 17 17T 711 17T T 1 1
L] Lttty ey i L]
RECOVER! NG RECOVER! NG AGENCY SYMBOL / NAME YYYYMMDD CHEF CF RECOVERY
AGENCY DATE RECOVERED ~ RECOVERING ~ CONDI TI ON
GROUP CODE PARTY



GEODDESC-DATA- SET- RECORDS ( CONT)

*26* SETTI NG RECORD

1 6 7 10 11 12 14 45
T 17 T 717 T 17 11 T CF T T T 1T T 1T T 17T T T T T T 7T T T T 7T T 1T T T T 1T T 1T T 17T T7 71
I I B A I T L1 | N N N N N I ) N I B A

SEQUENCE DATA SETTING  SPECI FI C SETTI NG PHRASE
NUMBER CCDE CCDE
46 47 49 51 54 59 79
T ] ] F T T T 1T T 1T T 7T T 1T T T T 1T T 1T T 1T T 1T T 17T 71771
L1 | L L N N N N I N ) B A
MARKER MAGNETI C VERTI CAL | NSCRI BED AGENCY SYMBOL / NAME
TYPE CCDE STABI LI TY

OVERRI DE CODE

*28* STAMPI NG RECORD

1 6 7 10 11 40
FTr 1 171771 1T 17171 T T 1T T 7T T 7T T 1T T 7T T 1T T 1T T 1T T 1T T 1T T 1T T 1T T 17T 711
A N S N N N e N s e e e N s s N ) e
SEQUENCE DATA STAVPI NG
NUMBER CCDE
41 60

*29* ROD Pl PE RECORD ((OPTI ONAL)

1 6 7 10 11 12 13 14 17 18 21 22 23 24
rr 1117 171 T 1T 7171 1 11 171 11 171 11 1 11
I N L LI I I L LI
SEQUENCE DATA UNITS SETTING ROD Pl PE SLEEVE R=RECESS PROJECTI ON OR
NUMBER CCDE CCDE CCDE DEPTH DEPTH F=FLUSH RECESS OF

(EORM P=PRQIECTI NG CASI NG



GEODDESC-DATA- SET- RECORDS ( CONT)

*30* TEXT RECORDS

1 6 7 10 11 47
T 1T T 17 171 T T 1717 FC T T T 1T T 7T T 7T T 7T T 1T T 1T T 1T T 1T T 1T T 1T T 1T T 1T T 1T T 1T T 1 T 717 71711
R N [ ) B A A R N s N s N e e s s e N s N ) e
SEQUENCE DATA DESCRI PTI VE TEXT
NUMBER CCDE
48

1 6 7 10 11 80
T 1T T 17 171 T T 1717 [ ]
SEQUENCE DATA BLANK

NUMBER CODE

(I NC BY 10)



ANNEX A

NGS STATE AND COUNTRY CODES

NORTH AMERI CAN AND GREENLAND

GREENLAND . . . . . . . . . . &

CANADA cb

Provi nces and Territories:

PE
PQ
SK
YK

Alberta. . . . AB Newf oundl and . . NF Prince Edward Is .
British Col unbia BC Nort hwest Terr's . NW Quebec .
Mani t oba . MB Nova Scoti a . NS Saskat chewan .
New Brunswi ck NB Ontario . N Yukon Territory
UNI TED STATES . us
States and District of Colunbia:
Al abama . AL Kent ucky . KY Nort h Dakota .
Al aska AK Loui si ana LA Chio .
Ari zona . AZ Mai ne . . MVE Ckl ahoma .
Ar kansas AR Maryl and . MD Oregon . .
California CA Massachusetts VA Pennsyl vani a .
Col orado . CO M chi gan . M Rhode Isl and .
Connecti cut CcT M nnesot a MN South Carolina .
Del aware . . . DE M ssi ssi ppi VS Sout h Dakot a .
Di st of Col unbia DC M ssouri MO Tennessee
Fl ori da . FL Mont ana . MT Texas
Ceorgia . A Nebr aska . NE U ah .
Hawai i HI Nevada . .. NV Ver nont
| daho . ID New Hanpshire NH Virginia .
[llinois IL New Jersey . NJ Washi ngton .
I ndi ana . I'N New Mexi co . NM West Virginia
| onwa I A New York . . . . NY W sconsi n
Kansas KS North Carolina . NC Wom ng
G her Political Units and Territories:
Aneri can Sanpa . . . . . . . AS Navassa | sl and . ..
Federated States of Mcronesia . FM Nort hern Mariana |sl ands .
Guam. . . . . A Puerto Rico
Johnston Atoll . JQ Trust Terr of Pacific Islands.
M dway | sl ands . MQ Virgin Islands (US).
Wake | sl and. .
BERMUDA . BD
A1
CENTRAL AMERI CA AND THE CARI BBEAN AREA
ANGUI LLA AV HAI TI HA



ANTI GUA AND BARBUDA . AC HONDURAS . HO
ARUBA . AA JAMAI CA JM
BAHAMA | SLANDS BF MARTI NI QUE . MR
BARBADGCS . BB MONTSERRAT . . . VH
BELI ZE (Briti Sh I-bndur as) BH NETHERLANDS ANTI LLES NT
BRI TI SH VI RA@ N | SLANDS Vi NI CARAGUA NI
CAYMAN | SLANDS a PANAMA . . PN
CaLOvBI A CcB ST KITTS AND NEVI S SN
COSTA RICA CR ST LUC A . ST
CUBA . . cu ST MARTIN . . . . SJ
CURACAO . cP ST VI NCENT AND GRENADI NES. VC
DOM NI CA DO TRI NI DAD AND TOBAGO TD
DOM NI CAN REPUBLI C DR TURKS AND CAl COS | SLANDS . TK
EL SALVADOR . ES
GRENADA . . &
GUADEL QUPE GP
GUATEMALA . Gr
GUYANA GY
OTHER COUNTRI ES OR AREAS CF | NTEREST TO NGS
ANTARCTI CA AY PARAGUAY . . . PY
ARGENTI NA . Al PHI LI PPI NE | SLANDS RP
BCOLI VI A . BL ROVANI A . . RO
BRAZIL . . BR SAI NT HELENA I SLANDS SH
CENTRAL AFRI CAN REPUBLI C CF SAUDI ARABI A . SA
CH LE . a SOMALIA . . . SO
ECUADOR . EC SQUTH AFRI CA . SF
EGYPT . EG SOVI ET UNI ON . UR
ETHHOPIA . . . ET SUDAN . SuU
FRENCH GUI ANA . FG SURI NAM SR
GERVANY . GV SWEDEN . . SW
| CELAND . IC TANZANI A . TZ
| TALY . I T UGANDA . . . uG
JAPAN . JA UNI TED KI NGDO\/I UK
NCRWAY NO URUGUAY . )4
VENEZUELA VE
ZAMBI A . ZA

NOTE: After this revision of Annex A, NGS will discontinue publishing hard copy
updates. Current NGS STATE AND COUNTRY CCODES can be retrieved fromthe NGS Wb
Site at: [http://ww. ngs. noaa. gov/ cgi - bi n/get-country.prl].



SPC ZONE

CODE

AL

=m

AK

[
SV ~NOUITR_WNEF

wz =som

O WNE

noz

FL

s=sm Z=m

SPC ZONE

0101
0102

5001
5002
5003
5004
5005
5006
5007
5008
5009
5010

0201
0202
0203

0301
0302

0401
0402
0403
0404
0405
0406

0501
0502
0503
0600
0700
0901
0902
0903

1001
1002

CODE

K N
S

3501
3502

ANNEX B

STATE PLANE COORDI NATES (SPC) ZONE CODES

SPC ZONE CCDE

H

KS

KY

LA

S

=
-z

5101
5102
5103
5104
5105

O WNPEF

1101
1102
1103

1201
1202

1301
1302

1401
1402

1501
1502

1601
1602

1701
1702
1703

wnz nwz nwz nwz SmM SmM SOM

I

1801
1802

=m

1900

2001
2002

2111
2112
2113

noz

SPC ZONE CCDE

X

N 4201
NC 4202
C 4203

SPC ZONE CCDE
MN N 2201
C 2202
S 2203
M5 E 2301
W 2302
MO E 2401
C 2402
W 2403
Mr 2500
NE 2600
NV E 2701
C 2702
W 2703
NH 2800
NJ 2900
NM  E 3001
C 3002
W 3003
NY E 3101
C 3102
W 3103
L 3104
NC 3200
ND N 3301
S 3302
H N 3401
S 3402
SPC ZONE CCDE
W N 4701
S 4702



OR N 3601 SC 4204
S 3602 S 4205
PA N 3701 ur N 4301
S 3702 C 4302
S 4303
Rl 3800
VT 4400
SC 3900
VA N 4501
SO N 4001 S 4502
S 4002
VWA N 4601
TN 4100 S 4602
LEGEND:
C Central Zone
E Eastern Zone
L Long Island Zone (NY)
M Mai nl and Zone (MA)
N Nort hern Zone
NC Nort h- Central Zone(TX)

—SQnuw
EO I

g

O fshore Zone (LA)

Sout hern Zone

Sout h-Central Zone (TX)
West ern Zone

I sland (MA)

A blank in the zone colums above
indicates that the state has only
one state plane coordi nate zone.

PR &

4801
4802
4803

4901
4902
4903
4904
5200
5300

5400



ANNEX C
CONTRI BUTORS OF CGECDETI C CONTROL DATA

This ANNEX contains a |list of organizations which have contributed (or are
expected to contribute) data resulting fromgeodetic control established to
extend and/or densify the national horizontal and vertical geodetic contro
net wor ks.

A uni que six-character identification synbol has been assigned to each

organi zation listed. As far as possible, this synbol is identical to the
conmonl y used abbrevi ation or acronym of the respective organi zati on. However,
to ensure uni queness, nodifications of the commonly used abbreviati ons and
acronyms, as well as arbitrary synbols, had to be assigned in nmany cases.

Organi zations not listed in this ANNEX may contact the National Geodetic Survey
(see ANNEX K) to have a unique identification synbol assigned.

The respective organi zations are grouped under 13 categories, and within each
category they are listed in the al phabetic order of their identification
synmbols. The 13 categories are given in the index bel ow

CATEGORI ES OF CONTRI BUTORS OF GECDETI C CONTROL DATA PACGE
A.  National Agencies . . e e . . . . . .. C3
B. Inter-State or Inter- Pr OVI nce AgenC| es .o .. . . . . G5
C. State, Province, Conmonwealth, and Territori aI Agenci es . . CG6
D.  County Agencies . . N &
E. Muinici pal Agencies (O t| es) - . . . . . . . . . .. C18
F. Inter-Cty and Inter-County AgenC| es P O 2
G Railroads . . . e e . . . . ... C26
H UWility and Nat ural Resource Oorrpam es - N O X 4
. Surveying, Engineering, and Construction I ndust ry .. .. CG29
J. Educational Institutions . . . e . . . . . . . .. C35
K. Professional and Amateur Associ atl ons . . . . . . . . ... C36
L. Mscellaneous Commercial or Private Firms . . . . . . . . . C36
M  Non- Specific Designators . . . . . . . . . . . . . . . . . C38

CONVENTI ONS USED IN THE FORMATI ON CF | DENTI FI CATI ON SYMBOLS

a. State, Province, Commobnwealth, and Territorial Agencies: The six-
character identification synbol of a state, province, comobnwealth, 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
nane) may be appended. In general, "S" for "state" and "0" for "of" should
be omitted.

CG1

b. County Agencies: The six-character identification synbol 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 nunber which
has been assigned to the respective county in Wrldw de Geographic Location




Codes prepared by the Ofice of Finance, General Services Admnistration (GSA),
Sept enber 1987. Agenci es which do not have access to this publication may
contact the National Geodetic Survey (see ANNEX K) to obtain the appropriate
county code.

c. Gty Agencies: The six-character identification synbol of a city agency
consi sts of the two-character code denoting the state in which the city is
| ocated (see ANNEX A) followed by a four-digit nunber which has been assigned to
the respective city in Wrldw de Geographic Location Codes prepared by the
Ofice of Finance, CGeneral Services Adm nistration (GSA), Septenber 1987.
Agenci es whi ch do not have access to this publication my contact the Nationa
Ceodetic Survey (see ANNEX K) to obtain the appropriate city code.

NOTE: For the purposes of this ANNEX, agencies of independent cities which are
al so counties or county-equival ents should be considered to be city (rather than
county) agenci es and assigned identification synbols accordingly.

G2
R S S S o S kR I I S bk S b I S Rk kI R I S I O S
* CONTRI BUTORS OF GEODETI C CONTROL DATA * * AS OF 980513 *
R S S S o S kR I R I S bk S b I R R I kkhkkkhkkhkkkhhkkikkhhkkhkhkkkk

3

SNOTE : AGENCY SYMBOLS LI STED HEREI N ARE FOR NGS | NTERNAL USE ONLY 5

]

NATI ONAL AGENCI ES



SYMBOL FULL NAME

*kkkkk SRR Sk S I o Sk S S SRR S Sk Sk S bk S S R R Sk S b S S R R S S b
AEC ATOM C ENERGY COWM SSI ON ( NOW ERDA)

ANVS US ARWMY MAP SERVI CE ( NOW DWVR)

ARUBSD ARUBA SURVEY DEPARTMENT

ASSUR  AMERI CAN SAMOA SURVEY

ATSM APPALACH AN NATI ONAL SCENI C TRAI L SURVEY MARKER

AVDLAS ANGUI LLA DEPARTMENT COF LANDS AND SURVEYS

BBDLAS STATE OF BARBADGCS DI VI SION OF LANDS AND SURVEYS

BLM US BUREAU CF LAND NMANAGEMENT

BOF US BUREAU OF COMMERCI AL FI SHERI ES

BOM US BUREAU CF M NES

BOR US BUREAU OF RECLANMATI ON ( NOW WPRS)
BPR US BUREAU OF PUBLI C ROADS

BSDLAS BAHAMAS DEPARTMENT COF LANDS AND SURVEYS
BV BRI TI SH VIRG N | SLAND

CAB Cl VI L AERONAUTI CS BOARD

CGD CURACAO GECDETI C DEPARTMENT

CGs US COAST AND GECDETI C SURVEY ( NOW NOS)
CHS CANADI AN HYDROGRAPHI C SERVI CE

Cl HD CAYNMAN | SLAND HYDROGRAPHI C
CLAS CAYMAN LANDS AND SURVEYS DEPARTMENT

(00 D) CENTER FOR ORBI T DETERM NATI ON

Di US DEPARTMENT OF | NTERI OR

DVA DEFENSE MAPPI NG AGENCY ( NOW NI MR)
DCD US DEPARTMENT OF DEFENSE

DCE DEPARTMENT OF ENERGY

DRN DOM NI CAN REPUBLI C NAVY

DTENAL ESTUDI OS DEL TERRI TCRI O NACI ONAL DE MEXI CO
EMR ENERGY M NES AND RESOURCES

EPA ENVI RONMENTAL PROTECTI ON AGENCY
ES-1GN EL SALVADOR- I NST GECG NAC

FAA FEDERAL AVI ATI ON ADM NI STRATI ON
FHWA FEDERAL HI GHWAY ADM NI STRATI ON
GbS GRENADA DEPARTMENT OF SURVEYS
GSC GECDETI C SURVEY OF CANADA

GSFC GODDARD SPACE FLI GHT CENTER

QJ TERRI TORY OF GUAM

GUAA GUAM Al RPORT AUTHORI TY

QUGS GQUAM GECDETI C SURVEY

GYANA  GUYANA DI RECTORATE OF OVERSEAS SURVEYS

GYTHD  GUYANA TRANSPORTATI ON AND HI GHMAYS DEPARTMENT
I AGS | NTER- AMERI CAN GECDETI C SURVEY

| BC | NTERNATI ONAL BOUNDARY COWM SSI ON

CG3
NATI ONAL AGENCI ES - CONTI NUED

SYMBOL FULL NAME

*kkkkk hkhkkkhkhkhkhkhkhhhhkhhhhhhhdhhhhdhdhhdhdhhdddhhdhddhhdhddhhdhdhdhdhdhdhdrhdrrhdrxx*

| BWC | NTERNATI ONAL BOUNDARY AND WATER COWVM SSI ON

I NEG I NSTI TUTO NACI ONAL DE ESTADI STICA G DE MEXI CO
| STS | NTERNATI ONAL SATELLI TE TRI ANGULATI ON STATI ON

I WC | NTERNATI ONAL WATERWAYS COWM SSI ON

JSD JAMAI CA SURVEY DEPARTMENT

MCI DR M LI TARY CARTOGRAPHI C | NSTI TUTE OF THE DOM NI CAN REPUBLI C
NASA NATI ONAL AERONAUTI CS AND SPACE ADM N

NBS NATI ONAL BUREAU OF STANDARDS ( NOW NI ST)
NGS NATI ONAL GECDETI C SURVEY
NI H NATI ONAL | NSTI TUTES OF HEALTH

NI VA NATI ONAL | MAGERY AND MAPPI NG AGENCY



NI ST NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY
NCAA NATI ONAL OCEANI C AND ATMOSPHERI C ADM NI STRATI ON

NCS NATI ONAL OCEAN SURVEY ( NOW NATI ONAL OCEAN SERVI CE)
NCSAMC  NOS ATLANTI C MARI NE CENTER
NCSOES NOS OFFI CE OF OCEAN AND EARTH SCI ENCES ( NOW NGCSOPS)

NCSOVA  NOS OCEANOGRAPHY AND MARI NE ASSESSMENT
NCSOPS NOS OCEANOGRAPHI C PRODUCTS AND SERVI CES DI VI SI ON
NCSPMC  NOS PACI FI C MARI NE CENTER

NPS NATI ONAL PARK SERVI CE

NRCS NATURAL RESOURCES CONSERVATI ON SERVI CE
NSL US NAVY STANDARDS LABORATCRY AT POVONA
NS NATI ONAL WEATHER SERVI CE

ONCADH ONTARI O CANADA DEPARTMENT OF H G-WVMAYS

PBPP OFFI CE OF PUBLI C BU LDI NGS AND PUBLI C PARKS
PICGS  PHI LI PPI NE COAST AND GECDETI C SURVEY

SCS SO L CONSERVATI ON SERVI CE ( NOW NRCS)

SDS SURI NAM DEPARTMENT OF SURVEYS

SKDS ST KITTS DEPARTMENT OF SURVEYS

SLDS ST LUCI A DEPARTMENT OF SURVEYS

SMBO ST MARTI N SURVEYI NG OFFI CE

SVDS ST VI NCENT DEPARTMENT OF SURVEYS

SWEDLS SWEDI SH LAND SURVEY

TDLAS  TRI NI DAD DEPARTMENT OF LANDS AND SURVEYS
TLAS TOBAGO LANDS AND SURVEYS

TNM TOBAGO NAUTI CAL MAPPI NG

TPC US ARMY TOPOGRAPH C COVIVAND ( NOW DIVA)

TQDLM  TRUST TERRI TORY OF PACI FI C | SLANDS DI VI SION OF LAND MANAGEMENT
TVA TENNESSEE VALLEY AUTHORI TY

UKRE UNI TED KI NGDOM ROYAL ENG NEERS

USA US ARW
USAF US Al R FORCE
USAFGS US Al R FORCE 1381ST CGECDETI C SURVEY SQUADRON
USCG US COAST GUARD
USDA US DEPARTMENT OF AGRI CULTURE
usDOT US DEPARTMENT OF TRANSPORTATI ON
USDWC  US DEEP WATERWAY COW SSI ON
USE US ARMY CORPS OF ENG NEERS
USFS US FOREST SERVI CE
USFWA  US FEDERAL WORKS AGENCY

us

FI SH AND W LDLI FE SERVI CE

G4
NATI ONAL AGENCI ES - CONTI NUED

SYMBOL FULL NAME
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USGLO US GOVERNMENT LAND OFFI CE

USGS US GEOLCA CAL SURVEY

USGS-E  USGS EASTERN MAPPI NG CENTER

USIIS US I NDI AN | RRI GATI ON SERVI CE
USLHS  US LI GHTHOUSE SERVI CE ( NOW USCG)
USLS  US LAKE SURVEY

USMC  US MARI NE CORPS

USN US NAVY

USPS  US POSTAL SERVI CE

USSC  US SUPREME COURT

USSES US SO L EROSI ON SERVI CE

USTD  US TREASURY DEPARTMENT

USVB  US WEATHER BUREAU ( NOW NVB)

Vi VIRA N | SLANDS (US)



VI CS VI RA N | SLANDS CADASTRAL SURVEY

WPA WORKS PROGRESS ADM NI STRATI ON

WPRS US WATER AND POAER RESCOURCES SERVI CE
WEMR VWH TE SANDS M SSI LE RANGE

YAP YAP STATE

I NTER- STATE OR | NTER- PROVI NCE AGENCI ES

SYMBOL FULL NAME

*kkkkk R I S S S kS I R Sk Sk R R S kR R I bk S Sk S I
BPA BONNEVI LLE PONER ADM NI STRATI ON

CGS+SS  US COAST AND GECDETI C SURVEY AND STATE SURVEY
DEPABC DELAWARE- PENNSYLVANI A BOUNDARY COWM SSI ON

| RC ILLINO S RI VER COMWM SSI ON

MANHBC MASSACHUSETTS- NEW HAMPSH RE BOUNDARY COVM SSI ON
MDDEBC MARYLAND- DELAWARE BOUNDARY COWM SSI ON

MDVABC MARYLAND- VI RG NI A BQUNDARY COWM SSI ON

MENHBC  MAI NE- NEW HAMPSHI RE BOUNDARY COMM SSI ON

MORC M SSCURI RI VER COW SSI ON

MRC M SSI SSI PPl RI VER COW SSI ON

NCSCSB  NORTH CAROLI NA- SQUTH CAROLI NA STATE BOUNDARY LI NE
NMI’XBC NEW MEXI CO AND TEXAS BCQUNDARY COWM SSI ON

OHM CH O M CH GAN BCQUNDARY COW SSI ON

VTNHBC VERMONT- NEW HAMPSHI RE BOUNDARY COWM SS| ON

G5
STATE, PROVI NCE, COWONWEALTH, AND TERRI TORI AL AGENCI ES
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AKDAVI  ALASKA DI VI SI ON OF AVI ATl ON

AKDLS  ALASKA DI VI SI ON OF LAND SURVEY

AKDNR  ALASKA DEPARTMENT OF NATURAL RESOURCES
AKDT ALASKA DEPARTMENT OF TRANSPCORTATI ON
AKHD ALASKA H GHWAY DEPARTMENT

AKPWR  ALASKA PONER ADM NI STRATI ON

ALGS ALABANVA GECDETI C SURVEY

ALHD STATE OF ALABANVA H GHWAY DEPARTMENT
ARGLS  ARKANSAS GEOLOGE CAL SURVEY

ARGS ARKANSAS CGECDETI C SURVEY

ARHD ARKANSAS STATE H GHWAY DEPARTMENT

AZDT ARl ZONA DEPARTMENT OF TRANSPORTATI ON
AZHD ARI ZONA H GHWAY DEPARTMENT ( NOW AZDT)
CADC CALI FORNI A DEPARTMENT COF CONSERVATI ON
CADF CALI FORNI A DI VI SI ON OF FORESTRY

CADH CALI FORNI A DI VI SI ON OF H GHWAYS ( NOwW CADT)
CADPW  CALI FORNI A DEPARTMENT OF PUBLI C WORKS
CADT CALI FORNI A DEPARTMENT OF TRANSPCRTATI ON
CADWR  CALI FORNI A DEPARTMENT OF WATER RESOURCES
CAEC CALI FORNI A EARTHQUAKE COWVM SSI ON

CAGS CALI FORNI A GECDETI C SURVEY

CASLC  CALI FORNI A STATE LANDS COWM SSI ON
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I NDNR
| NDOT
I NFCC

I NHD

| OMNAGS
KSDT
KSGS
KSHC
KSWRB
KYDT
KYGS
KYHD

CALI FORNI A STATE PARKS COWM SSI ON

COLCRADO STATE DEPARTMENT OF H GHWAYS
COLCRADO DEPARTMENT OF TRANSPORTATI ON
COLCRADO GECDETI C SURVEY

CONNECTI CUT COW SSI ON OF SHELL FI SHERI ES
CONNECTI CUT DEPARTMENT OF TRANSPORTATI ON
CONNECTI CUT GECDETI C SURVEY

DC DEPARTMENT OF H GHWAYS AND TRAFFI C
DELAWARE DEPARTMENT OF H GHWAYS AND TRANSP
DELAWARE GEOLOG CAL SURVEY

FLORI DA AVI ATI ON AUTHORI TY

CENTRAL SQUTH FLORI DA FLOOD CONTROL DI STRI CT
FLORI DA DEPARTMENT OF AGR AND CONSUMER SERV
FLORI DA DEPARTMENT OF ENVI ROVENTAL PROTECTI ON
FLORI DA DEPARTMENT OF NATURAL RESOURCES ( FLDEP)
FLORI DA DEPARTMENT OF PUBLI C WORKS

FLORI DA DEPARTMENT OF TRANSPORTATI ON

FLORI DA GECDETI C SURVEY

FLORI DA H G-WMWAY DEPARTMENT ( NOW FLDT)

FLORI DA STATE ROAD DEPARTMENT

CEORA A CONSCRTI UM

CGEORA A DEPARTMENT OF TRANSPORTATI ON

CGEORA A GECDETI C SURVEY

GECRG A HI GHWAY DEPARTMENT ( NOW GADT)

STATE OF HAWAI |

HAWAI | DEPARTMENT OF TRANSPORTATI ON

HAWAI | GECDETI C SURVEY

HAWAI | TERRI TORI AL SURVEY

C6
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| OMA CONSERVATI ON COWM SSI ON

| ONMA DEPARTMENT OF TRANSPORTATI ON

| OMA H GHWAY DEPARTMENT

| DAHO DEPARTMENT OF HI GHWAYS ( NOW | DDT)

| DAHO DEPARTMENT OF TRANSPORTATI ON ( NOW | DTD)
| DAHO GECDETI C SURVEY

| DAHO DEPARTMENT OF PUBLI C WORKS

| DAHO TRANSPORTATI ON DEPARTMENT

S DEPARTMENT OF PUBLI C WORKS

S DEPARTMENT OF TRANSPORTATI ON

S DVISI ON OF WATERWAYS

S GECDETI C SURVEY

S H GHWAY DEPARTMENT ( NOW | LDT)

S SANI TARY COW SSI ON

DI ANA DEPARTMENT OF NATURAL RESCURCES

NO
NO
NO
NO
NO
NO

ANA GECDETI C SURVEY

DI ANA H G-WAY DEPARTMENT

| OMA GECDETI C SURVEY

KANSAS DEPARTMENT OF TRANSPORTATI ON

KANSAS GEODETI C SURVEY

STATE H GHVWAY COW OF KANSAS ( NOW KSDT)
KANSAS WATER RESOURCES BOARD

KENTUCKY DEPARTMENT OF TRANSPORTATI ON
KENTUCKY GECDETI C SURVEY

KENTUCKY STATE H GHWAY DEPARTMENT ( NOW KYDT)



LADH LOU SI ANA DEPARTMVENT OF H GHWAYS ( NOW LADTD)
LADHGS LQUI SI ANA DEPARTMVENT OF H GHWAYS AND CGS
LADPW  LQUI SI ANA DEPARTMVENT OF PUBLI C WORKS

LADTD  LQUI SI ANA DEPT OF TRANSP AND DEVELOPMENT
LAGS LOUI SI ANA GEODETI C SURVEY

LASCC  LQUI SI ANA STATE CONSERVATI ON COW SSI ON
MADLH  MASSACHUSETTS DEPARTMENT OF LAND AND HARBORS
MADPW  MASSACHUSETTS DEPARTMENT OF PUBLI C WORKS
MAGS MASSACHUSETTS CGECDETI C SURVEY

MAHWY  MASSACHUSETTS HI GHWAY DEPARTMENT

MALCT  MASSACHUSETTS LAND COURT

MDBCSM MARYLAND BUREAU OF CONTROL SURVEYS AND MAPS
MODNR  MARYLAND DEPARTMENT OF NATURAL RESOURCES
MDDT MARYLAND DEPARTMENT OF TRANSPORTATI ON

MDGS MARYLAND GECDETI C SURVEY

MDSFC  MARYLAND SHELL FI SHERI ES COW SSI ON

MDSHA  MARYLAND DOT STATE H GHVMAY ADM NI STRATI ON
MDSRC  MARYLAND STATE ROADS COWM SSI ON ( NOW MDDT)
MEDT MAI NE DEPARTMENT OF TRANSPCRTATI ON

MEGS MAI NE GECDETI C SURVEY

MEHD MAI NE HI GHWAY DEPARTMENT ( NOW MEDT)

MEPUC  MAI NE PUBLI C UTILITIES COW SSI ON

CG7
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MDH M CH GAN DEPT OF STATE H GHWAYS AND TRANSP
MDNR M CH GAN DEPARTMENT OF NATURAL RESOURCES
MDT M CH GAN DEPARTMENT OF TRANSPORTATI ON

MGS M CH GAN GECDETI C SURVEY

M\DNR M NNESOTA DEPARTMENT OF NATURAL RESOURCES
MNDT M NNESOTA DEPARTMENT OF TRANSPORTATI ON

MGS M NNESOTA GECDETI C SURVEY

MWHD M NNESOTA HI GHVAY DEPARTMVENT ( NOW MN\DT)
MODNR M SSOURI DEPARTMENT OF NATURAL RESOURCES
MOGS M SSOURI GECDETI C SURVEY

MOHC ~ M SSOURI STATE HI GHVWAY COWM SSI ON

MOSLSA M SSOURI STATE LAND SURVEY AUTHORI TY

MBDEQ M SSI SSI PPl DEPARTNENT OF ENVI RONVENTAL QUALI TY
MBGS M SSI SSI PPl GECDETI C SURVEY

MBHD M SSI SSI PPl STATE H GHWAY DEPARTNENT

MIBOR ~ MONTANA BUREAU OF PUBLI C ROADS

MIDH  MONTANA DEPARTMENT OF HI GHVWAYS

MIDOT ~ MONTANA DEPARTMENT OF TRANSPORTATI ON

MIGS ~ MONTANA GECDETI C SURVEY

MISHC ~ MONTANA STATE HI GHWAY COMM SSI ON

NCDF  NORTH CARCLINA DI VI SI ON OF FORESTRY

NCDNR ~ NORTH CAROLI NA DEPT OF NATURAL RESOURCES
NCDOA  NORTH CARCLI NA DEPARTNENT OF AGRI CULTURE
NCDOT ~ NORTH CARCLI NA DEPT OF TRANS DIV OF HWS
NOGS ~ NORTH CAROLI NA GECDETI C SURVEY

NCHC ~ NORTH CAROLI NA HI GHWAY COVM SSI ON ( NOW NCDOT)
NCHPWC NORTH CARCLI NA HI GHVWAY AND PUBLI C WORKS COVM
NCSHC ~ NORTH CAROLI NA STATE H GHWAY COMM SSI ON

NDGS  NORTH DAKOTA GECDETI C SURVEY

NDHD ~ NORTH DAKOTA H GHWAY DEPARTNENT

NDAWC ~ NORTH DAKOTA WATER COVM SSI ON

NEDR  NEBRASKA DEPARTMENT OF ROADS

NEGS  NEBRASKA GECDETI C SURVEY



NEPPD  NEBRASKA PUBLI C POAER DI STRI CT

NHDOT  NEW HAMPSHI RE DEPARTMENT OF TRANSPORTATI ON

NHDPWH  NEW HAMPSHI RE DEPT OF PUBLI C WORKS + HWYS

NHGS NEW HAMPSHI RE GECDETI C SURVEY

NHHD NEW HAMPSHI RE HI GHWAY DEPARTMENT

NJBCN  NEW JERSEY BOARD CF COMMERCE AND NAVI GATI ON
NIJDCED NEW JERSEY DEPARTMENT OF CONSERVATI ON AND ECON DEV
NJDEP  NEW JERSEY DEPARTMENT OF ENVI RONMENTAL PROTECTI ON
NJDT NEW JERSEY DEPARTMENT OF TRANSPORTATI ON

NJIGS NEW JERSEY CECDETI C SURVEY

NJHA NEW JERSEY H GHWAY AUTHORI TY

NJSFC  NEW JERSEY SHELL FI SHERI ES COVM SSI ON

NMGS NEW MEXI CO GECDETI C SURVEY

NVHC NEW MEXI CO STATE H GHWAY COW SSI ON

NVHD NEW MEXI CO STATE H GHWAY DEPARTMENT

NVBMSG  NEVADA BUREAU OF M NES AND GECQLOGY

NVDH NEVADA DEPARTMENT OF H GHWAYS

C8
STATE, PROVI NCE, COVWONWEALTH, AND TERRI TORI AL AGENCI ES - CONTI NUED

SYMBOL FULL NAME
*kk Kk k% R S S I S b Sk S S S O S R Sk S S S R R Sk Sk S S R R Rk I S bk S I S
NVDT ~ NEVADA DEPARTNENT OF TRANSPORTATI ON

NVGS ~ NEVADA GECDETI C SURVEY

NYBE+A NEW YORK BOARD OF ESTI MATE AND APPORTI ONVENT
NYDPW  NEW YORK STATE DEPARTMENT OF PUBLI C WORKS
NYDT ~ NEW YORK STATE DEPARTMENT OF TRANSPORTATI ON
NYGS ~ NEW YORK GECDETI C SURVEY

NYHD  NEW YORK DEPARTMENT OF H GHWAYS ( NOW NYDT)
NYLI SP NEW YORK LONG | SLAND STATE PARK AUTHORI TY
NYNPA  NEW YORK NI AGARA POWER AUTHORI TY

NYSE+S NEW YORK STATE ENG NEER AND SURVEYCR

NYSS ~ NEW YORK STATE SURVEY

OHDNR ~ OHI O DEPARTNMENT OF NATURAL RESOURCES

OHDT ~ OHI O DEPARTNMENT OF TRANSPORTATI ON

CHGS  OHI O GECDETI C SURVEY

CHHD  OHI O H GHWAY DEPARTMENT ( NOW CHDT)

OKCC ~ OKLAHOVA CONSERVATI ON COMM SSI ON

OKDH  OKLAHOVA DEPARTMENT OF Hi GHWAYS

OKDOT  OKLAHOMA DEPARTMENT OF TRANSPORTATI ON

OKGS ~ OKLAHOMA GECDETI C SURVEY

ORDT  OREGON DEPARTMENT OF TRANSPORTATI ON

ORGS  OREGON GECDETI C SURVEY

ORHD  OREGON STATE HI GHWAY DEPARTNMENT ( NOW ORDT)
ORSLB ~ OREGON STATE LAND BOARD

ORTAX ~ OREGON STATE TAX COMM SSI ON

PADFW  PENNSYLVANI A DEPT OF FORESTS AND WATERS
PADH  PENNSYLVANI A DEPT OF H GHWAYS ( NOW PADT)
PADT  PENNSYLVANI A DEPARTMVENT OF TRANSPORTATI ON
PAGS  PENNSYLVANI A GECDETI C SURVEY

PATUCO PENNSYLVANI A TURNPI KE COVM SSI ON

PRPVD  PUERTO RI CO PUBLI C WORKS DEPARTMENT

RIBPR  RHODE | SLAND BUREAU OF PUBLI C ROADS

RIDT  RHODE | SLAND DEPARTMVENT OF TRANSPORTATI ON
RIGS  RHODE | SLAND GECDETI C SURVEY

SCCC  SOUTH CARCLINA COASTAL COUNCI L

SCDHPT  SOUTH CAROLI NA DEPARTMENT OF HI GHMAYS AND PUBLI C TRANSPORTATI ON
SCDNR  SOUTH CARCLI NA DEPARTMENT OF NATURAL RESOURCES
SCDOT  SOUTH CARCLI NA DEPARTMENT OF TRANSPORTATI ON
SCGS ~ SOUTH CAROLI NA GECDETI C SURVEY

SCHD  SOUTH CARCLI NA STATE H GHWAY DEPARTNENT



SCARC
SDDT

SDHD
TNDG
TNDPW
TNDT

TNHD
TXAC
TXDOT
TXGS
TXHD

SQUTH CARCLI NA WATER RESCURCE COWM SSI ON
SQUTH DAKCOTA DEPARTMENT OF TRANSPORTATI ON
SQUTH DAKOTA GECDETI C SURVEY

SQUTH DAKOTA HI GHWAY DEPARTMENT ( NOW SDDT)
TENNESSEE DI VI SI ON OF GEQOLOGY

TENNESSEE DEPARTMENT COF PUBLI C WORKS
TENNESSEE DEPARTMENT OF TRANSPORTATI ON
TENNESSEE GECDETI C SURVEY

TENNESSEE H GHWAY DEPARTMENT ( NOW TNDT)
TEXAS AERONAUTI CS COW SSI ON

TEXAS DEPARTMENT COF TRANSPCRTATI ON

TEXAS CGECDETI C SURVEY

TEXAS H GHWAY DEPARTMENT
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TEXAS RECLAVATI ON DEPARTNVENT

UTAH STATE DEPARTMENT OF HI GHWAYS

VIRA NIA COVM SSI ON OF FI SHERI ES

VI RA NI A DEPARTNENT OF HI GHVWAYS

VIRA NI A DEPT OF H GHWAYS AND TRANSPORTATI ON
VI RA NI A GECDETI C SURVEY

VIRA NIA MARI NE RESOURCES

VERVONT AGENCY OF NATURAL RESOURCES
VERVONT AGENCY OF TRANSPORTATI ON

VERVONT DEPARTMENT OF HI GHWAYS ( NOW VTAT)
VERVONT FOREST SERVI CE

VERVONT GECDETI C SURVEY

VERVONT HI STORI C PRESERVATI ON

VERVONT NMAPPI NG PROGRAM

STATE OF VERVONT SURVEY MARK

WASHI NGTON DEPARTMENT OF ECOLOGY

WASHI NGTON' DEPARTMVENT OF NATURAL RESOURCES
WASHI NGTON STATE DEPARTMENT OF PUBLI C LANDS
WASHI NGTON' DEPARTMENT OF PUBLI C WORKS

WASHI NGTON' DEPARTMENT OF TRANSPORTATI ON
WASHI NGTON GECDETI C SURVEY

WASHI NGTON STATE HI GHVWAY COWM SSI ON

WASHI NGTON STATE TOLL BRI DGE AUTHORI TY

W SCONSI N DEPARTMENT OF NATURAL RESOURCES
W SCONSI N DEPARTMVENT OF TRANSPORTATI ON

W SCONSI N GECDETI C SURVEY

W SCONSI N HI GHWAY DEPARTNVENT ( NOW W DT)

W SCONSI N PUBLI C SERVI CE COWM SSI ON

W SCONSI N RAI LROAD COMM SSI ON

VEST VI RA NI A GECDETI C SURVEY

VEST VI RA NI A HI GHMAY DEPARTMVENT

WOM NG DEPARTMVENT OF TRANSPORTATI ON

WOM NG GECDETI C SURVEY

WOM NG H GHWAY DEPARTNENT  ( NOW WYDT)



SYMBCL
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AK-013
AK- 016
AK- 020
AK- 050
AK- 060
AK- 068
AK- 070
AK- 090
AK-100
AK-110
AK-122
AK- 130
AK- 150
AK- 164
AK-170
AK- 180
AK- 185
AK- 188
AK-201
AK-220
AK-232
AK- 240
AK- 261
AK-270
AK- 280
AK-282
AK- 290
AL- 053
AL-073
AL-101
AL-107
AL-119
AR- 005
AZ-013
AZ- 015
AZ-019
AZ- 021
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
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ALEUTI ANS EAST BOROUGH

ALEUTI ANS WEST CENSUS AREA
MUNI CI PALI TY OF ANCHORACGE
BETHEL CENSUS AREA

BRI STOL BAY BOROUGH

DENALI BORCUGH

Dl LLI NGHAM CENSUS AREA

FAI RBANKS NORTH STAR BOROUGH
HAI NES BORCUGH

JUNEAU BOROUGH

KENAI PENI NSULA BORCUGH

KETCH KAN GATEWAY BOROUGH

KCDI AK | SLAND BOROUGH

LAKE AND PENI NSULA BOROUGH
MATANUSKA- SUSI TNA BOROUGH

NOVE CENSUS AREA

NORTH SLOPE BOROUGH

NORTHWEST ARCTI C BOROUGH

PRI NCE OF WALES- QUTER KETCHI KAN CENSUS AREA
SI TKA BORCOUGH

SKAGMAY- HOONAH- ANGOON CENSUS AREA
SQUTHEAST FAI RBANKS CENSUS AREA
VALDEZ- CORDOVA CENSUS AREA
WADE HAMPTON CENSUS AREA
WRANGELL- PETERSBURG CENSUS AREA
YAKUTAT BOROUGH

YUKON KOYUKUK CENSUS AREA
ESCAMBI A COUNTY ALABANA
JEFFERSON COUNTY ALABANA
MONTGOVERY COUNTY ALABANVA

Pl CKENS COUNTY ALABANA

SUMIER COUNTY ALABANA

BAXTER COUNTY ARKANSAS

MARI COPA COUNTY ARI ZONA

MOHAVE COUNTY ARI ZONA

PI MA COUNTY ARl ZONA

Pl NAL COUNTY ARI ZONA

ALAMEDA COUNTY CALI FORNI A
BUTTE COUNTY CALI FORNI A

CONTRA COSTA COUNTY CALI FORNI A
FRESNO COUNTY CALI FORNI A
HUVBOLDT COUNTY CALI FORNI A

| MPERI AL COUNTY CALI FORNI A

I NYO COUNTY CALI FORNI A

KERN COUNTY CALI FORNI A

KI NGS COUNTY CALI FORNI A

LAKE COUNTY CALI FORNI A

LOS ANGELES COUNTY CALI FORNI A
MARI N COUNTY CALI FORNI A

MARI POSA COUNTY CALI FORNI A
MENDCCI NO COUNTY CALI FORNI A



CA-051 MONO COUNTY CALI FORNI A
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CA- 053 MONTEREY CQUNTY CALI FORNI A
CA- 055 NAPA COUNTY CALI FORNI A

CA-059 ORANGE COUNTY CALI FORNI A
CA-061 PLACER COUNTY CALI FORNI A

CA- 063 PLUMAS COUNTY CALI FORNI A
CA-065 RIVERSI DE COUNTY CALI FORNI A
CA-067 SACRAMENTO COUNTY CALI FORNI A
CA-069 SAN BENI TO COUNTY CALI FORNI A
CA-071 SAN BERNARDI NO COUNTY CALI FORNI A
CA-073 SAN DI EGO COUNTY CALI FORNI A
CA-075 SAN FRANCI SCO COUNTY CALI FORNI A
CA-077 SAN JOAQUI N COUNTY CALI FORNI A
CA-079 SAN LU S OBl SPO COUNTY CALI FORNI A
CA-081 SAN MATEO COUNTY CALI FORNI A
CA- 083 SANTA BARBARA COUNTY CALI FORNI A
CA-085 SANTA CLARA COUNTY CALI FORNI A
CA-087 SANTA CRUZ COUNTY CALI FORNI A
CA-089 SHASTA COUNTY CALI FORNI A
CA-091 SI ERRA COUNTY CALI FORNI A
CA-093 Sl SKI YOU CQUNTY CALI FORNI A
CA-095 SOLANO COUNTY CALI FORNI A
CA-097 SONOVA COUNTY CALI FORNI A
CA-099 STAN SLAUS COUNTY CALI FORNI A
CA-103 TEHAMA COUNTY CALI FORNI A
CA-105 TRINITY COUNTY CALI FORNI A
CA-107 TULARE COUNTY CALI FORNI A
CA-109 TUCLUWMNE CQUNTY CALI FORNI A
CA-111 VENTURA COUNTY CALI FORNI A
CA-113 YOLO COUNTY CALI FORNI A

CO- 001 ADAMs COUNTY COLORADO

CO- 005 ARAPAHOE CQUNTY COLCRADO

CO- 013 BOULDER COUNTY COLORADO

CO- 017 CHEYENNE CQUNTY COLCRADO

CO- 059 JEFFERSON COUNTY COLORADO

CO- 061 KIOM COUNTY COLORADO

CO- 069 LARI MER COUNTY COLORADO

CO- 077 MESA COUNTY COLORADO

CO- 101 PUEBLO COUNTY CCOLORADO

CO- 123 WELD COUNTY COLORADO

FL-001 ALACHUA COUNTY FLCRI DA

FL-005 BAY COUNTY FLORI DA

FL-009 BREVARD COUNTY FLCRI DA

FL-011 BROMRD COUNTY FLCRI DA

FL-015 CHARLOITE COUNTY FLORI DA
FL-017 ClI TRUS COUNTY FLORI DA

FL-025 DADE COUNTY FLCRI DA

FL-033 ESCAMBI A COUNTY FLORI DA

FL- 053 HERNANDO COUNTY FLCRI DA
FL-057 HI LLSBOROUGH COUNTY FLORI DA
FL-061 | ND AN RI VER

FL-069 LAKE COUNTY FLORI DA

FL-071 LEE COUNTY FLORI DA
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FL-081 MANATEE COUNTY FLCRI DA
FL-083 MARI ON COUNTY FLORI DA
FL-085 MARTI N COUNTY FLORI DA
FL-091 OKALOCSA COUNTY FLCORI DA
FL-095 ORANGE COUNTY FLORI DA
FL-097 OSCEQLA COUNTY FLCRI DA
FL-099 PALM BEACH COUNTY FLCRI DA
FL-101 PASCO COUNTY FLORI DA
FL-103 PI NELLAS COUNTY FLCRI DA
FL-107 PUTNAM COUNTY FLORI DA
FL-109 ST JOHNS COUNTY FLORI DA
FL-111 ST LUCIE COUNTY FLCRI DA
FL-113 SANTA ROSA COUNTY FLORI DA
FL-115 SARASOTA COUNTY FLCRI DA
FL-131 WALTON COUNTY FLORI DA
GA-067 (COBB COUNTY GECRG A
GA-089 DE KALB COUNTY GECRA A
GA-095 DOUGHERTY COUNTY CGEORG A
GA-117 FORSYTH COUNTY CGEORG A
GA-121 FULTON COUNTY CGECRG A
GA-135 GWNNETT COUNTY GEORG A
GA-151 HENRY COUNTY CGECRG A

| A-031 CEDAR COUNTY | OMA

| A-033 CERRO GORDO COUNTY | OMA
| A-035 CHEROKEE COUNTY | OMA

| A-037 CH CKASAW COUNTY | OMA

I A-057 DES MO NES COUNTY | OMA

| A-059 DI CKI NSON COUNTY | OMA

| A-063 EMVET COUNTY | OMA

| A-065 FAYETTE COUNTY | OMA

| A-077 GUTHRI E COUNTY | OMA

| A-083 HARDIN COUNTY | OMA

| A-105 JONES COUNTY | OMA

[ A-113 LINN COUNTY | OM

[ A-119 LYON COUNTY | OMA

I A-125 MARI ON COUNTY | OMA

| A-147 PALO ALTO COUNTY | OMA

| A-149 PLYMOUTH COUNTY | OMA

I A-159 RINGGOLD COUNTY | OMA

| A-165 SHELBY COUNTY | OMA

| A-167 SIQUX COUNTY | OMA

| A-169 STORY COUNTY | OMA

| A-183 WASHI NGTON COUNTY | OMA

I D-011 ADA COUNTY | DAHO

I D-079 SHOSHONE COUNTY | DAHO

I L-031 COOK COUNTY ILLINO S

I L-043 DU PAGE COUNTY | LLINAO S
I L-051 FAYETTE COUNTY | LLINO S
I L-103 LEE COUNTY ILLINO S
IL-125 MADI SON COUNTY | LLINO S
IL-163 ST CLAIR COUNTY ILLINO S
I L-195 WA TESI DE COUNTY | LLINO S
I N-003 ALLEN COUNTY | NDI ANA

I N-039 ELKHART CCQUNTY | NDI ANA

G 13
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IN-057 HAM LTON COUNTY | NDI ANA

I N-059 HANCOCK COUNTY | NDI ANA

I N-085 KOSCI USKO COUNTY | NDI ANA

I N-097 NMARI ON COUNTY | NDI ANA



IN-127 PORTER COUNTY | NDI ANA
IN-131 PULASKI CCOUNTY | NDI ANA
IN-141 ST JOSEPH COUNTY | NDI ANA
KS-007 BARBER CCOUNTY KANSAS
KS-009 BARTON COUNTY KANSAS
KS-167 RUSSELL COUNTY KANSAS
KS-171 SCOTT COUNTY KANSAS

KS-189 STEVENS COUNTY KANSAS
KS-203 WCH TA COUNTY KANSAS
KS-207 WOCDSON COUNTY KANSAS
KS-209 WYANDOTTE COUNTY KANSAS
LA-019 CALASI EU PARI SH LQU SI ANA
LA-033 EAST BATON ROUGE PARI SH LOU SI ANA
LA-051 JEFFERSON PARI SH LQOU SI ANA
LA-087 ST BERNARD PARI SH LQOUI SI ANA
LA-101 ST MARY PARI SH LQUI SI ANA
MD- 003 ANNE ARUNDEL CCUNTY MARYLAND
MD- 005 BALTI MORE COUNTY MARYLAND
MD- 013 CARRCLL COUNTY MARYLAND
MD-017 CHARLES COUNTY NMARYLAND
MD-019 DORCHESTER COUNTY NMARYLAND
MD- 021 FREDERI CK COUNTY MARYLAND
MD- 025 HARFORD COUNTY NMARYLAND
MD-027 HOMRD CCOUNTY MARYLAND
MD-037 ST MARYS COUNTY NMARYLAND
MD- 043 WASHI NGTON COUNTY MARYLAND
ME- 007 FRANKLI N COUNTY NAI NE

M -003 ALGER COUNTY M CH GAN

M -005 ALLEGAN COUNTY M CH GAN

M -011 ARENAC CCOUNTY M CH GAN

M -015 BARRY COUNTY M CH GAN

M -033 CH PPEWA COUNTY M CH GAN

M -053 GOGEBI C COUNTY M CH GAN

M -061 HOUGHTON COUNTY M CH GAN
M -063 HURON COUNTY M CHI GAN

M -075 JACKSON COUNTY M CH GAN

M -081 KENT COUNTY M CH GAN

M -109 MENOM NEE CCUNTY M CH GAN
M -125 QAKLAND COUNTY M CH GAN

M -161 WASHTENAW CCUNTY M CH GAN
M -163 WAYNE COUNTY M CHI GAN
M\-019 CARVER COUNTY M NNESCTA
M\- 035 CROWN W NG COUNTY M NNESCOTA
MN\- 037 DAKOTA CCOUNTY M NNESCTA
MN\- 041  DOUGLAS COUNTY M NNESOTA
MN\- 049 GOCDHUE COUNTY M NNESOTA
M\- 053 HENNEPI N COQUNTY M NNESCTA
MN\- 055 HOUSTON COUNTY M NNESOTA
M\-061 | TASCA COUNTY M NNESCTA

G 14
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M\-075 LAKE COUNTY M NNESCOTA
MN-085 MCLECD COUNTY M NNESOTA
M\-103 NI C OLLET CCQUNTY M NNESCTA
MN-109 OLMSTED COUNTY M NNESOTA
M\-123  RAVBEY COUNTY M NNESOTA
M\-131  RICE COUNTY M NNESOTA
M\-137 ST LOQUI'S COUNTY M NNESOTA
M\- 141 SHERBURNE COUNTY M NNESCOTA
M\- 153  TODD COUNTY M NNESCOTA
M\-161  WASECA COUNTY M NNESCTA



M\- 163 WASHI NGTON COUNTY M NNESCOTA
M\-165 WATONWAN COUNTY M NNESOTA
M5- 059 JACKSON COUNTY M SSI SSI PPI
M5-135 TALLAHATCH E COUNTY M SSI SSI PPI
M5-145 UN ON COUNTY M SSI SSI PPI

NC- 045 CLEVELAND CCUNTY NORTH CARCLI NA
NC- 095 HYDE COUNTY NORTH CARCLI NA
NC- 129 NEW HANOVER COUNTY NORTH CAROLI NA
NC- 183 WAKE COUNTY NORTH CARCLI NA
ND- 057 MERCER COUNTY NORTH DAKCTA
NE- 109 LANCASTER CQOUNTY NEBRASKA
NE- 141 PLATTE CCOUNTY NEBRASKA

NE- 167 STANTON COUNTY NEBRASKA
NJ-017 HUDSON COUNTY NEW JERSEY

NJ- 035 SOVERSET COUNTY NEW JERSEY
NM 049 SANTA FE COUNTY NEW MEXI CO
NV-027 PERSH NG COUNTY NEVADA
NV-031 WASHOE COUNTY NEVEDA

NY- 005 BOROUGH OF BRONX NEW YORK
NY- 023 CORTLAND COUNTY NEW YORK

NY- 025 DELAWARE COUNTY NEW YORK
NY-029 ERI E COUNTY NEW YCRK

NY-035 FULTON CCOUNTY NEW YORK

NY- 055 MONRCE CCUNTY NEW YORK

NY- 057 MONTGOMERY COUNTY NEW YORK
NY- 059 NASSAU CCUNTY NEW YORK

NY- 065 ONEI DA COUNTY NEW YORK
NY-069 ONTARI O COUNTY NEW YORK
NY-085 BOROUGH CF RI CHVOND NEW YORK
NY-091 SARATOGA COUNTY NEW YORK
NY- 103 SUFFOLK COUNTY NEW YORK
NY-111 ULSTER CCOUNTY NEW YORK
NY-119 WESTCHESTER COUNTY NEW YORK
OH 011 AUGAI ZE COUNTY CHI O

OH 013 BELMONT COUNTY OH O

OH 017 BUTLER COUNTY CHI O

OH 023 CLARK COUNTY CH O

OH 031 COSHOCTON COUNTY CHI O

OH 035 CUYAHOGA CQUNTY CHI O

OH 041 DELAWARE CQUNTY CH O

OH 047 FAYETTE COUNTY OH O

OH 049 FRANKLI N CQUNTY CH O

OH 051 FULTON COUNTY CHI O

G 15
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OH 055 GEAUGA COUNTY CHI O

OH 057 GREENE COUNTY CHI O

OH 063 HANCOCK COUNTY OH O
OH 083 KNOX COUNTY OH O

OH 095 LUCAS COUNTY CH O

OH 099 MNMAHONI NG CQUNTY CHI O
OH 107 MERCER COUNTY OH O

O+ 109 MAM COUNTY CH O

OH 113 MONTGOVERY COUNTY OH O
OH 119 MUSKI NGUM COUNTY CHI O
OH 133 PORTAGE COUNTY OH O
OH 147 SENECA COUNTY CHI O

OH 151 STARK COUNTY CH O

OH 153 SUMWM T COUNTY CHI O

OH 157 TUSCARAWAS COUNTY OH O
OH 159 UNION COUNTY OH O



K- 003
K- 133
OR-011
OR- 015
OR- 017
OR-019
OR- 029
OR- 033
OR- 035
OR- 039
OR- 043
OR- 047
OR- 049
OR- 051
OR- 053
OR- 067
OR-071
PA- 003
PA-029
PA- 085
PA-091
PA- 133
SC- 003
SC- 013
SC- 043
SC- 083
TN-003
TN- 069
TX-039
TX-049
TX- 057
TX-141
TX-165
TX-177
TX-195
TX-281

SYMBCL
*kk Kk k%
TX-321
TX- 355
ur- 027
UT- 035
UT- 041
UT- 047
UT- 049
UT- 051
UT- 053
VA- 009
VA-013
VA- 019
VA- 031
VA- 059
VA- 061
VA- 085
VA- 087
VA- 095
VA- 153
VA- 199
WA- 001
WA- 005
WA- 009

ALFALFA COUNTY OKLAHOVA

SEM NOLE COUNTY OKLAHOVA

CO0S COUNTY OREGON

CURRY COUNTY OREGON

DESCHUTES COUNTY OREGON
DOUGLAS COUNTY OREGON

JACKSON COUNTY OREGON

JOSEPH NE COUNTY OREGON
KLAVATH COUNTY OREGON

LANE COUNTY OREGON

LI NN COUNTY OREGON

MARI ON COUNTY OREGON

MORROW COUNTY OREGON

MULTNOVAH COUNTY OREGON

POLK COUNTY OREGON

WASHI NGTON COUNTY OREGON

YAVHI LL COUNTY OREGON
ALLEGHENY COUNTY PENNSYLVAN A
CHESTER COUNTY PENNSYLVAN A
MERCER COUNTY PENNSYLVANI A
MONTGOVERY COUNTY PENNSYLVANI A
YORK COUNTY PENNSYLVANI A

Al KEN COUNTY SCQUTH CAROLI NA
BEAUFORT COUNTY SOUTH CAROLI NA
GEORCGETOMN COUNTY SOUTH CAROLI NA
SPARTANBURG COUNTY SOQUTH CARCLI NA
BEDFORD COUNTY TENNESSEE
HARDEVAN COUNTY TENNESSEE
BRAZORI A COUNTY TEXAS

BROAN COUNTY TEXAS

CALHOUN CQUNTY TEXAS

EL PASO COUNTY TEXAS

GAI NES COUNTY TEXAS

GONZALES COUNTY TEXAS

HANSFORD COUNTY TEXAS

LAMPASAS COUNTY TEXAS

C 16
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MATAGORDA COUNTY TEXAS
NUECES COUNTY TEXAS

M LLARD COUNTY UTAH

SALT LAKE COUNTY UTAH

SEVI ER COUNTY UTAH

U NTAH COUNTY UTAH

UTAH COUNTY UTAH

WASATCH COUNTY UTAH

WASHI NGTON COUNTY UTAH
AVHERST COUNTY VI RG NI A
ARLI NGTON CCQUNTY VIRG NI A
BEDFORD COUNTY VI RA NI A
CAVMPBELL COUNTY VI RA NI A
FAI RFAX COUNTY VI RA NI A
FAUQUI ER COUNTY VI RG NI A
HANOVER COUNTY VI RG NI A
HENRI CO COUNTY VI RG NI A
JAMES CI TY COUNTY VIRG NI A
PRI NCE W LLI AM COUNTY VI RG NI A
YORK COUNTY VIRG NI A

ADAVSE COUNTY WASHI NGTON
BENTON COUNTY WASHI NGTON
CLALLAM CQUNTY WASHI NGTON



WA- 011
WA- 015
WA- 017
WA- 021
WA- 025
WA- 029
WA- 033
WA- 039
WA- 041
WA- 047
WA- 049
WA- 053
WA- 057
WA- 061
WA- 065
WA- 077
W -003
W - 007
W - 009
W-013
W-019
W - 025
W -027
W -031
W -033
W - 035
W -039

SYMBCL
*kk Kk k%
W-078
W - 095
W -099
W-101
W-113
W-119
W-129
W/- 069
W/- 085

SYMBCL
*kk Kk k%
AKO0130
AK1250
AL0930
AL1730
AL2130
AR2320
AR3390
AR3880
AR4063
AZ0370
AZ0420
AZ0490
CA0010
CA0080
CA0340
CA0470
CA0480

CLARK COUNTY WASHI NGTON
CONLI TZ COUNTY WASHI NGTON
DOUGLAS COUNTY WASHI NGTON
FRANKLI N COUNTY WASHI NGTON
GRANT COUNTY WASHI NGTON

I SLAND COUNTY WASHI NGTON

KI NG COUNTY WASHI NGTON

KLI CKI TAT COUNTY WASHI NGTON
LEW S COUNTY WASHI NGTON
OKANOGAN COUNTY WASHI NGTON
PACI FI C COUNTY WASHI NGTON
Pl ERCE COUNTY WASHI NGTON
SKAG T COUNTY WASHI NGTON
SNOHOM SH COUNTY WASHI NGTON
STEVENS COUNTY WASHI NGTON
YAKI MA COUNTY WASHI NGTON
ASHLAND COUNTY W SCONSI N
BAYFI ELD CCOUNTY W SCONSI N
BROAN COUNTY W SCONSI N
BURNETT COUNTY W SCONSI N
CLARK COUNTY W SCONSI N

DANE COUNTY W SCONSI N

DODGE COUNTY W SCONSI N
DOUGLAS COUNTY W SCONSI N
DUNN COUNTY W SCONSI N

EAU CLAI RE COUNTY W SCONSI N
FOND DU LAC COUNTY W SCONSI N

G 17
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MENOM NEE COUNTY W SCONSI N
PCOLK COUNTY W SCONSI N

PRI CE COUNTY W SCONSI N

RACI NE COUNTY W SCONSI N
SAWYER COUNTY W SCONSI N
TAYLOR COUNTY W SCONSI N
WASHBURN COUNTY W SCONSI N
CHI O CAUNTY WEST VIRG NI A

RI TCH E COUNTY WEST VI RG NI A

MUNI Cl PAL AGENCI ES (Cl TI ES)

FULL NAME
hkhkkkhkhhkhkhkhhhhkhhhhkhhhdhkhhhdhdhhdhdhdhdddhdhdhddhhdhddhdddhdhdhdhdhddhdrrhdrxx*
aTy ANCHORAGE ALASKA

CITY OF KETCH KAN ALASKA

Q

CITY O DOTHAN ALABANA

CITY OF HUNTSVI LLE ALABANVA
CITY OF MONTGOVERY ALABANVA
CITY OF LI TTLE ROCK ARKANSAS
CITY OF ROGERS ARKANSAS

CITY OF TUPELO ARKANSAS

CITY OF VVELDON ARKANSAS

CITY OF PHCEN X ARl ZONA
CITY OF SCOTTSDALE ARI ZONA
CITY OF TEMPE ARl ZONA

CITY OF ALAVEDA CALI FORNI A
CI TY OF ANAHEI M CALI FORNI A
CITY OF BERKELEY CALI FORNI A
CITY OF BUENA PARK CALI FORNI A
CI TY OF BURBANK CALI FCRNI A



CA0537 A TY OF CAMPBELL CALI FORNI A
CA0710 A TY OF CHULA VI STA CALI FORNI A
CA0790 CTY OF COLTON CALI FORNI A
CA0850 CITY OF CORONA CALI FORNI A
CA1182 CTY OF ENCI NI TAS CALI FORNI A
CA1220 CATY OF EUREKA CALI FORNI A
CA1364 CTY OF FREMONT CALI FORNI A
CA1370 CATY OF FRESNO CALI FORNI A
CA1430 A TY OF GLENDALE CALI FOCRNI A
CA1450 CdTY OF GONZALES CALI FORNI A
CA1520 CATY OF GUSTI NE CALI FORNI A
CA1540 A TY OF HANFORD CALI FORNI A
CA1560 A TY OF HAYWARD CALI FORNI A
CA1580 dATY OF HEMET CALI FORNI A
CA1660 C TY OF HUNTI NGTON BEACH CALI FORNI A
CA1970 CTY OF LONG BEACH CALI FORNI A
CA1980 CTY OF LOS ANCGELES CALI FORNI A
CA2090 dATY OF MARTI NEZ CALI FORNI A

C 18
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CA2280 QATY MORGAN HI LL CALI FORNI A

CA2290 dATY OF MORROW BAY CALI FORNI A

Q

CA2330 G TY OF NAPA CALI FORNI A
CA2390 CATY OF NEWWAN CALI FORNI A
CA2460 CTY OF NOVATO CALI FORNI A
CA2480 C TY OF OQAKLAND CALI FORNI A
CA2550 CTY OF ONTARI O CALI FORNI A
CA2650 C TY OF PALM SPRI NGS CALI FORNI A
CA2700 CdTY OF PASADENA CALI FORNI A
CA2780 CTY OF PI SMO BEACH CALI FORNI A
CA2840 C TY OF PLEASANTON CALI FORNI A
CA2880 CTY OF PORTERVI LLE CALI FORNI A
CA2940 dATY OF RED BLUFF CALI FORNI A
CA2970 Cd TY OF REDONDO BEACH CALI FORNI A
CA2980 CTY OF REDWOCD CITY CALI FORNI A
CA3070 dATY OF RIVERSI DE CALI FORNI A
CA3210 dATY OF SAN BERNARDI NO CALI FORNI A
CA3260 CTY OF SAN DI EGO CALI FORNI A
CA3280 C TY OF SAN FERNANDO CALI FORNI A
CA3290 CdTY OF SAN FRANCI SCO CALI FORNI A
CA3340 CdTY OF SAN JCSE CALI FORNI A
CA3370 CATY OF SAN LU S OBl SPO CALI FORNI A
CA3380 CTY OF SAN MARI NO CALI FORNI A
CA3390 CdTY OF SAN MATEO CALI FORNI A
CA3410 CdTY OF SAN RAFAEL CALI FORNI A
CA3420 CTY OF SANTA ANA CALI FORNI A
CA3440 CTY OF SANTA CLARA CALI FORNI A
CA3460 C TY OF SANTA MARI A CALI FORNI A
CA3480 CTY OF SANTA PAULA CALI FORNI A
CA3490 CTY OF SANTA RCSA CALI FORNI A
CA3590 dATY OF SELMA CALI FORNI A
CA3660 CITY OF SONOVA CALI FORNI A
CA3800 CTY OF SUSANVI LLE CALI FORNI A
CA3920 CTY OF TULARE CALI FORNI A
CA4020 CATY OF VALLEJO CALI FORNI A
CA4027 CATY OF VENTURA CALI FORNI A
CA4070 CATY OF WALNUT CREEK CALI FORNI A
OoF

CA4100 ATY WATSONVI LLE CALI FORNI A



CO0110 CTY OF AURCRA COLCRADO
CO0600 C TY AND COUNTY OF DENVER
C2150 dATY OF ROCKY FORD COLORADO
CT0080 dTY OF BRI DGEPORT CONNECTI CUT
CT0237 A TY OF FARM NGTON CONNECTI CUT
CT0280 dATY OF HARTFCORD CONNECTI CUT
CT0360 CTY OF MADI SON CONNECTI CUT
CT0370 A TY OF MERI DEN CONNECTI CUT
CT0380 A TY OF M DDLETOAN CONNECTI CUT
CT0430 A TY OF NEW HAVEN CONNECTI CUT
CT0810 dATY OF WATERBURY CONNECTI CUT
DC001 CITY OF WASH NGTON DC

FLO290 CITY OF BOCA RATON FLORI DA
FLO570 CITY OF CLEARWATER FLORI DA
FLO780 CITY OF DAYTONA BEACH FLORI DA
FL1420 CTY OF HOLLYWOOD FLCORI DA

G 19
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FL1510 CTY JACKSONVI LLE FLORI DA

FL1590 CITY OF KI SSI MMEE FLCORI DA

Q

FL1690 CITY OF LAKELAND FLORI DA
FL2010 CTY OF MAM FLORI DA

FL2270 G TY OF OCALA FLCRI DA

FL2360 CTY OF ORLANDO FLCRI DA

FL2730 CITY OF ST PETERSBURG FLORI DA
FL2940 CITY OF TALLAHASSEE FLORI DA
FL3070 A TY OF VERO BEACH

GA0280 G TY OF ATLANTA GEORAG A

GA0760 CTY OF BRUNSW CK GECRG A
GA1780 CTY OF DUBLIN GECRGE A

GA3440 CATY OF MARI ETTA CGEORG A
GA4910 A TY OF SAVANNAH CGEORG A

H 2400 CTY OF HONCLULU HAWAI |

| A2520 CTY OF DYSART | OMA

| A2530 CTY OF EAGLE GROVE | OMA

| A5240 CITY OF MAQUCKETA | OM

| A7490 CITY OF SAC CTY |OM

| AB880 CITY OF WEBSTER CI TY | OM

I DO790 CITY OF | DAHO FALLS | DAHO
ID1830 CTY OF TWN FALLS | DAHO
L0512 CTY OF BARRINGION HI LLS ILLINO S
L0840 CITY O BLOOM NGION | LLINO S
L1550 CdTY OF CHAMPAI GN | LLINO S
L1670 CITY OF CH CAGO I LLINO S
L2380 CTY OF D XON I LLINO S

L3200 CITY OF FREEBURG | LLI NO S
L3910 CdTY OF H GHLAND PARK | LLINO S
L4710 CTY OF LAWRENCEVI LLE ILLINO S
L4910 CITY OF LOCKPORT I LLINO S
L5360 CITY OF MASON G TY ILLINO S
L6850 CITY OF PEORIA I LLINO S

L7460 CITY OF ROCKFCORD | LLI NO S
L7640 CTY OF ST CHARLES ILLINO S
L9210 CdTY OF WESTERN SPRINGS | LLINO S
L9450 CTY OF WNNEBAGO | LLINO S
IN1830 CITY OF GOSHEN | NDI ANA

IN3480 CITY OF NEW HAVEN | NDI ANA



KS1950 Cd TY OF GARDEN C TY KANSAS
KS5400 CITY OF TOPEKA KANSAS

KY2090 CITY OF LQU SVI LLE KENTUCKY
LA0O040 CTY OF ALEXANDRI A LOUI SI ANA
LA0230 CITY OF BOSSIER G TY

LA1150 CTY OF JONESBORO LQUI SI ANA
LA1690 CITY OF NEW ORLEANS LQOU SI ANA
LA2410 CITY OF WEST MONRCE LQOU SI ANA
MAOO35 CITY OF ANDOVER MASSACHUSETTS
MAO120 CITY OF BOSTON MASSACHUSETTS
MAO170 CITY OF CAMBRI DGE MASSACHUSETTS
MAO660 CITY OF MALDEN MASSACHUSETTS
MA1520 CITY OF WORCESTER MASSACHUSETTS
MDO050 CITY OF BALTI MORE MARYLAND
MD0480 CITY OF EASTON MARYLAND
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MD0O580 CITY FREDERI CK MARYLAND

MO730 CITY OF HAGERSTOMN MARYLAND

Q

MD1380 CITY OF SALI SBURY MARYLAND
ME0O250 CITY OF BANGOR MAI NE

ME6400 CITY OF PORTLAND MAI NE

M 0150 CTY OF ANN ARBOR MAI NE

M 0310 CITY OF BATTLE CREEK M CHI GAN

M 0490 CTY OF Bl RM NGHAM M CHI GAN

M 0700 CTY OF CAD LLAC M CH GAN

M 0890 CTY OF CHARLOITE M CH GAN

M 1150 CTY OF CROSWELL M CH GAN

M 1260 CTY OF DETRO T M CH GAN

M 1730 CTY OF FLINT M CH GAN

M 1800 CTY OF FRANKFORT M CH GAN

M 2010 CITY OF GRAND RAPI DS M CHI GAN

M 2520 CTY OF KALAVAZOO M CHI GAN

M 2990 CTY OF MANTON M CH GAN

M 3320 CATY OF MONRCE M CH GAN

M 3740 CTY OF OISEGO M CH GAN

M 4020 CITY OF PONTI AC M CH GAN

M 4060 CATY OF PORT HURCN

M 4760 CITY OF STURG S M CH GAN

M 4905 CTY OF TROY M CH GAN

M 5310 CTY OF WANDOITTE M CH GAN
MN1150 CITY OF CHAMPLI N M NNESCTA
MN1210 CITY OF CH SHOLM M NNESCTA
M2860 CITY OF GRANI TE FALLS M NNESOTA
MN3460 CITY OF HUTCH NSON M NNESOTA
M4760 CITY OF M NNEAPOLI S M NNESCTA
MBE660 CITY OF PINE G TY M NNESCTA
MXA100 CTY OF JOPLIN M SSOURI

MO7070 CITY OF ST JOSEPH M SSOURI
MO7080 CITY OF ST LOU S M SSOUR|

NCO870 CITY OF CHARLOITE NORTH CARCLI NA
NC1040 G TY OF CONCORD NORTH CARCLI NA
NC1460 CITY OF ELI ZABETH C TY NORTH CARCLI NA
NC1940 CITY OF GREENSBORO NORTH CAROLI NA
NC2450 CITY OF KINSTON NORTH CAROLI NA
NC3100 CTY OF MONRCE NORTH CARCLI NA
NC4070 CITY OF SALI SBURY NORTH CARCLI NA
NHO020 CITY OF BERLIN NEW HAMPSHI RE
NHOO70 CITY OF CONCORD NEW HAMPSHI RE
NHO310 C TY OF MANCHESTER NEW HAMPSHI RE
NHO430 CTY OF PORTSMOUTH NEW HAMPSHI RE



NJ0520 CITY OF CAMDEN NEW JERSEY
NJ1775 CITY OF LYNDHURST NEW JERSEY
NJ2130 CTY OF NEWARK NEW JERSEY
NJ2498 CITY OF PARSI PPANY NEW JERSEY
NJ2510 CITY OF PATERSON NEW JERSEY
NJ2570 CITY OF PERTH AMBOY NEW JERSEY
NJ2710 G TY OF PRI NCETON NEW JERSEY
NJ3380 CITY OF TRENTON NEW JERSEY
NJ3705 CITY OF WOODBRI DGE NEW JERSEY
NMDO30 CTY OF ALBUQUERQUE NEW MEXI CO
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NW170 CTY CLAYTON NEW MEXI CO

NW470 CITY OF LAS CRUCES NEW MEXI CO

Q

NW710 CITY OF SANTA FE NEW MEXI CO
NVO139 CTY OF MOUNTAIN C TY NEVADA
NVO170 CITY OF RENO NEVADA

NYO750 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 NI AGARA FALLS NEW YORK
NY5230 CITY OF ROCHESTER NEW YORK
NY5550 CITY OF SCHENECTADY NEW YORK
NY6450 CITY OF WATERTOMN NEW YORK
NY6820 CITY OF YONKERS NEW YORK

OH070 A TY OF AKRON CHI O

CH1320 CATY OF CANTON OH O

CH1610 C TY OF C NCI NNATI OH O

CH1680 CATY OF CLEVELAND OH O

CH1800 CATY OF COLUMBUS CHI O

OH090 dATY OF DAYTON OH O

CH3880 A TY OF KENT CH O

OH3895 A TY OF KETTERING OH O

#4730 ATY OF MARIETTA CH O

#4820 CATY OF MASSI LLON OH O

CH7200 CTY OF ST CLAIRSVI LLE OH O
OH8070 A TY OF TIFFIN OH O

OH8120 A TY OF TOLEDO OH O

CR1225 CdTY OF LINCOLN A TY OREGON
CR1260 A TY OF MCM NNVI LLE OREGON
CR1310 A TY OF MEDFORD OREGON

CR1500 A TY OF NEWPORT OREGON

CR1510 CdTY OF NORTH BEND OREGON

CR1650 G TY OF PORTLAND OREGON

CR1810 A TY OF SALEM OREGON

PA0O110 CITY OF ALLENTOMN PENNSYLVAN A
PA1230 C TY OF CHAMBERSBURG PENNSYLVANI A
PA1296 CITY OF CHESTER TOMSH P PENNSYLVAN A
PA1335 CITY OF CLAI RTON PENNSYLVANI A
PA2270 CITY OF EASTON PENNSYLVAN A
PA4010 CITY OF JOHANSTOMN PENNSYLVANI A
PA6540 CITY OF PH LADELPH A PENNSYLVANI A
PA6600 CITY OF PI TTSBURGH PENNSYLVAN A
PA8880 CITY OF WASHI NGTON PENNSYLVAN A
PA8920 CITY OF WAYNESBORO PENNSYLVAN A
SC0020 A TY OF Al KEN SOQUTH CARCLI NA
SA0370 A TY OF CAYCE SQUTH CARCLI NA
SC1040 A TY OF GREENVI LLE SOUTH CAROLI NA
SD2450 CITY OF SI QUX FALLS SOUTH DAKOTA
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SD2730 A TY VERM LLI ON SQUTH DAKCTA

SD3070 A TY OF YANKTON SOUTH DAKOTA

TX0260 CTY ARLI NGTON TEXAS

Q

ox
TX0530 Cd TY OF BELLAI RE TEXAS
TX1550 A TY OF CORPUS CHRI STI TEXAS
TX1730 CTY OF DALLAS TEXAS
TX2190 A TY OF EL PASO TEXAS
TX2450 CATY OF FORT WORTH TEXAS
TX3280 CATY OF HOUSTON TEXAS
TX4530 CTY OF MESQU TE TEXAS
TX5430 CdTY OF PORT ARTHUR TEXAS
TX6090 CTY OF SAN ANTONI O TEXAS
uriseo dTY OF PROVO UTAH
VA0130 CTY OF BEDFCORD VI RA@ NI A
VA0O690 CTY OF CULPEPER VI RG NI A
VA0O720 CTY OF DANVI LLE VIRG NI A
VA0930 CdTY OF FALLS CHURCH VIRG NI A
VA1180 dCTY OF HAMPTON VIRA NI A
VA1490 CITY OF LYNCHBURG VIRG NI A
VA1720 CTY OF NEWPCRT NEWS VI RG NI A
VA1760 CTY OF NORFOLK VI RA NI A
VA2060 CITY OF RICHVOND VIRG NI A
VA2330 CTY OF STAUNTON VIRG NI A
VA2540 CTY OF VIRG NI A BEACH VIRG NI A
VA2570 CITY OF WARRENTON VIRG NI A
V10120 C TY OF BURLI NGTON VERMONT
V10155 Cd TY OF COLCHESTER VERMONT
VT0576 CTY OF ROCKI NGHAM VERMONT
V10686 CITY OF WEATHERSFI ELD TOM VERMONT
WA0109 d TY OF BELLEVUE WASH NGION
WA0180 CITY OF BREMERTON WASHI NGTON
WA1190 CdTY OF LONGVI EW WASH NGTON
WA1550 CdTY OF OAK HARBOR WASHI NGTON
WA1820 CITY OF REDMOND WASHI NGTON
WA1850 C TY OF Rl CHLAND WASHI NGTON
WA1960 CITY OF SEATTLE WASHI NGTON
WA2110 CTY OF SPOKANE WASHI NGTON
WA2230 CITY OF TAKOVA WASHI NGTON
W1470 CTY OF EAU CLAI RE W SCONSI N
W1760 CTY OF FORT ATKI NSON W SCONSI N
W2320 CdTY OF JANESVI LLE W SCONSI N
W3100 dATY OF M LVWAUKEE W SCONSI N
W3810 CdTY OF PLYMOUTH W SCONSI N
W3970 CdTY OF RACI NE W CONSI N
W4060 CTY OF RH NELANDER W SCONSI N
W4330 dTY OF SHEBOYGAN W SCONSI N
W4730 CTY OF SUPERI OR W SCONSI N

OoF

W0260 CTY BLUEFI ELD VWEST VI RG NI A
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ACSWM  ADDI SON COUNTY SCLI D WASTE MANAGEMENT DEPARTNMENT

ACWD ALAMEDA COUNTY WATER DI STRI CT

AEVD ARVI N- EDI SON WATER DI STRI CT

ATHCE  ATHENS COUNTY ENG NEER



BART BAY AREA RAPI D TRANSI T

BCE BROMRD COUNTY ENG NEERS

BCED BOSSI ER G TY ENG NEERI NG DEPARTMENT

BCLID  BURNETTE COUNTY LAND | NFORVATI ON DEPARTMENT
BRI CKT BRI CK TOMSH P NEW JERSEY

BUTCCE BUTLER COUNTY ENG NEERS

CCPUD  CHELAN COUNTY PUBLI C UTILITIES DI STRI CT
CHERRY CHERRY HI LL TOANSH P NEW JERSEY

cbD CENTERVI LLE | RRI GATI ON DI STRI CT

CODDOP  CITY OF DAYTON DEPARTMENT OF PLANNI NG
CO0SCS  COOS COUNTY SURVEYOR

COUNTY COUNTY LI NE

CRGS CLEVELAND REG ONAL GECDETI C SURVEY

CSDAU  COLCRADO SPRI NGS DEPARTMENT OF UTI LI TI ES
CURRCS CURRY CCUNTY SURVEYCR

DCE DELAWARE COUNTY ENG NEER

DCENG  DOQUGLAS COUNTY ENG NEER

DCA S DOUGEAS COUNTY A S

DCPW DOUGLAS COUNTY PUBLI C WORKS

DMAWV DENVER MUNI CI PAL WATER WORKS

DOUGCS DOUGLAS COUNTY SURVEYCOR

EBDA EAST BAY SEWAGE DI SCHARGE AUTHORI TY

EBMJUD  EAST BAY MUNI G PAL UTILITIES DI STRI CT

FCA FAI RFI ELD COUNTY AUDI TOR

FCE FRANKLI N COUNTY ENG NEERS

FULCCE FULTON COUNTY ENG NEERS

GCENG  GREENE COUNTY ENG NEER

GCPUD  GRANT CCQUNTY PUBLIC UTILITIES D STRI CT
HAMIWP  HAM LTON TOMWNSHI P NEW JERSEY

HCFC HARRI S COUNTY TEXAS FLOCD CONTROL DI STRICT
HGCSD  HARRI S- GALVESTON COASTAL SUBSI DENCE DI STRI CT
HHWS HETCH HETCHY WATER SUPPLY DI STRI CT

| AA I NDI ANAPCLI S Al RPORT AUTHORI TY

1D | MPERI AL | RRI GATI ON DI STRI CT

IMAG S | NDI ANAPOLI'S MAPPI NG AND GEOGRAPHI C | NFRA SYSTEM
JCAD JEFFERSON COUNTY APPRAI SAL DI STRI CT

JCVD JEFFERSON COUNTY MAPPI NG DEPARTMENT

LACFCD LGOS ANGELES FLOOD CONTROL DI STRI CT

LAHRBR LOS ANGELES HARBOR DEPARTMENT

LAWPC  LOS ANGELES WATER AND POANER COWM SS| ON
LFUCG  LEXI NGTON FAYETTE URBAN COUNTY GOVERNMENT
LVDPW  LAS VEGAS DEPARTMENT OF PUBLI C WORKS
MARTA  METROPCLI TAN ATLANTA RAPI D TRANSI T AUTHORI TY
MCED MARI ON COUNTY ENG NEERI NG DEPARTMENT

MCSO MARI ON COUNTY SURVEYCR OFFI CE

METAA  METROPOLI TAN Al RPORT AUTHORI TY

M D MODESTO | RRI GATI ON DI STRI CT
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MRGCD M DDLE RI O GRANDE CONSERVATI ON DI STRI CT

MRVBC M LWAUKEE- RACI NE METROPCLI TAN SEWAGE COW

MAAA METROPOLI TAN WASHI NGTON Al RPORT AUTHORI TY

NJOSED BURLI NTON COUNTY ENG NEERI NG DEPARTMENT

NNV NEWPORT NEWS WATER WORKS

NCS+WB  NEW ORLEANS SEWERAGE AND WATER BQARD

NYNJPA NEW YORK/ NEW JERSEY PORT AUTHORI TY



NYPA NEW YORK PORT AUTHORI TY

anb QAKDALE | RRI GATI ON DI STRI CT

OKECPA OKEECHOBEE COUNTY PROPERTY APPRAI SERS

CrROW CHI O RI VER ORDI NANCE WORKS

PCLIO PCOLK COUNTY LAND | NFORVATI ON OFFI CE W SCONSI N
PI MACO PIMA CO DEPT OF TRANSP AND FLOOD CONTROL DI ST
PVMDPW  PLYMOUTH MA DEPARTMENT OF PUBLI C WORKS

PTHT PARSI PPANY TROY HI LLS TOANSHI P

RCFC RI VERSI DE COUNTY FLOOD CONTRCL

RCOS Rl VERSI DE COUNTY SURVEYCOR

Rl RD RYER | SLAND RECLANVATI ON DI STRI CT

RTSD REG ONAL TRANSI T DI STRI CT

SCCS SANTA CLARA COUNTY SURVEYCOR

SDWD SAN DI EGO WATER DI STRI CT

SEWRPC SE W SCONSI N REG ONAL PLANNI NG COW SSI ON
SFLWWD SQUTH FLORI DA WATER MANAGEMENT DI STRI CT
SFWD SAN FRANCI SCO WATER DEPARTNMENT

SJID SAN JOAQUI N | RRI GATI ON DI STRI CT

SJIRWWD ST JOHNS RI VER WATER MANAGEMENT DI STRI CT
SLCPS  SALT LAKE C TY PUBLI C SERVI CES

SRPE SAVANNAH RI VER PLANT ENG NEER

SRWWA SALT RIVER VALLEY WATER USERS ASSOCI ATl ON
SVI P SACRAMENTO VALLEY | RRI GATI ON PROJECT

SWWWD SCQUTHWEST FLORI DA WATER MANAGEMENT DI STRI CT

TID TURLOCK | RRI GATI ON DI STRI CT
TLAKE  TULARE LAKE | RRI GATI ON DI STRI CT
TLC TALLAHASSEE- LEON COUNTY

TWAP THE WASHI NGTON WATER PONER COMPANY
UPPERA UPPER ALLEN TOMNSHI P PENNSYLVAN A

WACRM  WASHI NGTON CCUNTY REFERENCE MARK

WVATA  WASHI NGTON METROPOLI TAN AREA TRANSI T AUTH
WESC WASHI NGTON SUBURBAN SANI TARY COWM SSI ON
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ACYRR  AKRON CANTON AND YOUNGSTOMN RAI LRCAD
AGSRR  ALABAMA GREAT SCQUTHERN RAI LROAD

ATNRR  ALABAMA TENNESSEE AND NORTHERN RAlI LROAD
ATSFRR ATCHI SON TOPEKA AND SANTA FE RAI LROAD
B+ARR  BOSTON AND ALBANY RAI LRCAD

BARR BANGOR AND AROOSTOOK RAI LROAD

BLERR  BESSEMER AND LAKE ERI E RAI LROAD

BVRR BOSTON AND NMAI NE RAI LROAD

BNRR BURLI NGTON NORTHERN RAI LROAD

BORR BALTI MORE AND CHI O RAI LROAD

BRPRR  BUFFALO ROCHESTER PI TTSBURG RAI LROAD



CHI CAGO BURLI NGTON AND QUI NCY RAI LROAD
CHESAPEAKE AND WESTERN RAI LROAD

CHI CAGO AND | LLINO S M DLAND RAI LRQAD
COLUMBUS AND GREENVI LLE RAI LROAD

CH CAGO M LMWAUKEE ST PAUL AND PACI FI C RR
CENTRAL OF NEW JERSEY RAI LRCAD

CHI CAGO AND NORTH WESTERN RAI LROAD
CHESAPEAKE AND CHI O RAI LRQAD

CANADI AN PACI FI C RAI LROAD

CARCLI NA AND NORTHWESTERN RAI LROAD
CENTRAL VERMONT RAI LROAD

DELAWARE AND HUDSON RAI LROAD

DELAWARE LACKAWANNA AND WESTERN RAI LROAD
DULUTH M SSABE AND | RON RANGE RAI LROAD
DETRAO T AND MACKI NAW RAI LROAD

DENVER AND RI O GRANDE WESTERN RAI LROAD
DETRO T AND TOLEDO SHORE LI NE RAlI LROAD
DULUTH W NNI PEG AND PACI FI C RAI LROAD
ERI E LACKAWANNA RAI LROAD

ERI E RAI LRCAD

FLORI DA EAST COAST RAI LROAD

FORT WORTH AND DENVER C TY RAI LWAY
GULF COLORADO AND SANTE FE RAI LWAY COVPANY
GULF MBI LE AND CHI O RAI LROAD

GREAT NORTHERN RAI LROAD

GEORA A SQUTHERN AND FLORI DA RAI LWAY
GRAND TRUNK WESTERN RAI LROAD

GREAT WESTERN RAI LROAD

HUDSON RAI LROAD

I LLI NO S CENTRAL RAI LROAD

| NTERSTATE RAI LROAD

KANSAS CI TY SOUTHERN RAlI LROAD

LOUI SI ANA AND ARKANSAS RAI LROAD

LONG | SLAND RAlI LROAD

LOUI SVI LLE AND NASHVI LLE RAI LROAD

LEH GH VALLEY RAI LRCAD

M CH GAN CENTRAL RAI LROAD

M SSOURI KANSAS TEXAS RAI LROAD

M SSOURI PACI FI C RAI LROAD

NASHVI LLE CHATTANOOGA AND ST LOUI S RAI LROAD
NORTHERN PACI FI C RAI LROAD

NORFOLK SOQUTHERN RAI LROAD
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NORTHWESTERN PACI FI C RAI LROAD

NORFOLK AND WESTERN RAI LROAD

NEW YORK CENTRAL RAI LROAD

NEW YORK NEW HAVEN AND HARTFORD RAI LROAD
NEW YORK CH CAGO AND ST LOUI'S RAI LRQAD
NEW YORK SUSQUEHANNA AND WESTERN RAI LRCAD
PENN CENTRAL RAI LROAD

Pl TTSBURGH AND LAKE ERI E RAI LROAD

PERE MARQUETTE RAI LRQAD

PENNSYLVANI A RAI LROAD

PANHANDLE AND SANTA FE RAI LWAY COVPANY
READI NG RAI LROAD

CHI CAGO ROCK | SLAND AND PACI FI C RAI LROAD
RUTLAND RAI LROAD

SEABOARD COAST LI NE RAI LROAD

SAN DI EGO AND ARI ZONA EASTERN RAI LWAY COVPANY



SYMBCL
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AEP
AGASEL
ALPCO

AOCO

ARFUEL
ARLAGC
ASC
ATRECO
BCOCO

SYMBCL

*kkkkk

Cl T&O
CONED

CONSP
CRECL
CSPC
CTP+L
CSPC
CVPS
DECO
DUKE

EASTUT
FLPCO
GAPC
GPCC
GULF
HLPCO

HUMBLE
| MECO

ST LOUI' S SAN FRANCI SCO RAI LROAD

ST LOU S SOUTHWESTERN RAI LRCAD
SACRAMENTO NCRTHERN RAI LROAD

SOO LI NE RAI LROAD

SOQUTHERN RAI LROAD

SOQUTHERN PACI FI C RAI LROAD

TEXAS MEXI CAN RAI LROAD

TEXAS AND NORTHERN RAI LROAD

TEXAS AND PACI FI C RAI LWAY

TOLEDO PECRI A AND WESTERN RAI LROAD
UNI ON PACI FI C RAI LRCAD

VI RG NI A RAI LWAY

VERMONT RAI LROAD

VWESTERN OF ALABANVA RAI LROAD

WHEELI NG AND LAKE ERI E RAI LROAD
VWESTERN MARYLAND RAI LROAD

VWESTERN PACI FI C RAI LROAD

YAZOO AND M SSI SSI PPl VALLEY RAI LROAD
YOSEM TE VALLEY RAI LROAD

UTI LI TY AND NATURAL RESOURCE COMPANI ES

FULL NAME
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AVERI CAN ELECTRI C PONER

ASSCOCI ATED GAS AND ELECTRI C COVPANY
ALABANVA PONER COVPANY

AMOCO O L COVPANY

ASSCOCI ATED O L COMPANY

APPALACH AN PONER COMPANY

AR FUEL O L COVPANY

AR- LA GAS COVPANY

ALYSEKA SERVI CE COVPANY

ATLANTI C REFI NI NG COVPANY

BELRI DGE O L COVPANY
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CHEVRON O L COVPANY

CI TI ES SERVI CE COVPANY

CONSOL| DATED EDI SON POAER COVPANY

CONTI NENTAL O L COVPANY

CONSUMER POAER COVPANY OF M CHI GAN

CRECLE PETROLEUM COVPANY

COLUMBUS SQUTHERN POAER COVPANY

CONNECTI CUT POAER AND LI GHT COMPANY
COLUMBUS SOQUTHERN PONER COVPANY

CENTRAL VERMONT PUBLI C SERVI CE CORPORATI ON
DETRAO T EDI SON COVPANY

DUKE PONER COMPANY

DENVER WATER DEPARTMENT

EASTON UTI LI TI ES

FLORI DA PONER COMPANY

CEORA A PONER COVPANY

GENERAL PETRCLEUM CORPCRATI ON OF CALI FORNI A
GULF REFI NI NG COVPANY

HOUSTON LI GHTI NG AND PONER COVPANY
HONOLULU O L COVPANY

HUMBLE O L AND REFI NI NG COVPANY

I NDI ANA- M CHI GAN ELECTRI C COVPANY



LONESR LONE STAR GAS COVPANY

LPCO LAKEHEAD PI PELI NE COVPANY

M NPCO M CH GAN NORTHERN PONER COMPANY

MOBI L MOBI L O L CORPCORATI ON

VBP+L M SSI SSI PPI PONER AND LI GHT COVPANY
MADSC  METROPOLI TAN WATER DI STRI CT OF SO CALI FORNI A
MAPLC M CHI GAN- W SCONSI N PI PELI NE  COVPANY
NGPCA  NATURAL GAS PI PELI NE COMPANY OF AMERI CA
NJP+L NEW JERSEY POAER AND LI GHT COVPANY
CcHOCO OH O O L COVPANY

CHPCO  OH O PONER COMPANY

PEPCO  POTOVAC EDI SON PONER COVPANY

PG+E PACI FI C GAS AND ELECTRI C COVPANY

PHELCO PH LADELPHI A ELECTRI C COVPANY

PH LI P PH LLI PS PETROLEUM COVPANY

PP+L PACI FI C PONER AND LI GHT COVPANY

PSCOCO PUBLI C SERVI CE COMPANY OF COLORADO
PSEG PUBLI C SERVI CE ELECTRI C AND GAS CO OF NEW JERSEY
PWPCO  PENNSYLVANI A WATER AND PONER COVPANY
RCCO Rl CHFI ELD O L COMPANY

RPCO REPUBLI C PRODUCTI ON COMPANY

SCE+G  SQUTH CAROLI NA ELECTRI C AND GAS COVPANY
SCECO  SOUTHERN CALI FORNI A EDI SON COVPANY

SCPA SQUTH CARCLI NA POAER AUTHORI TY

SDG+E ~ SAN DI EGO GAS AND ELECTRI C COVPANY
SHELL SHELL O L COMPANY

SCCO STANDARD O L COVPANY

SOGCO SIGNAL O L AND GAS COMPANY

SOH O  SCH O PETROLEUM COVPANY

STOGC  STANCLIND O L AND GAS COVPANY

SUBWC  SUBURBAN WATER COVPANY CALI FORNI A
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SUNCCO SUN O L COVPANY

SUPCCO SUPERI OR O L COVPANY

TENNEC TENNESSEE GAS AND Pl PELI NE COVPANY
TEXACO TEXACO | NCORPCRATED

TWOCO  TI DEWATER O L COVPANY

UNOCLA  UNI ON TEXAS PETROLEUM

ucCco UNION O L COVPANY

VEPCO VIRG NI A ELECTRI C PONER COVPANY
VOCO VALVOLI NE O L COVPANY

SURVEYI NG, ENG NEERI NG AND CONSTRUCTI ON | NDUSTRY

SYMBOL FULL NAME
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AAS ATLANTI C AERI AL SURVEYS ( NOW ATLTEC)

AASCO  ATLANTI' S AERI AL SURVEY COMPANY

ABRAVG ABRAMS AERI AL SURVEYS

ABW  ABW MAPPI NG AND CONSULTI NG

ACFPS ~ ACF PRECI S| ON SURVEYS | NCORPCRATED

ADRGS ~ ADR GECDETI C SERVI CES

AERCS ~ AERO SERVI CE CORPORATI ON

AHI ATVELL HI CKS | NC

AIRLAN AR LAND SURVEYS | NCORPORATED

AIRSUR Al R SURVEY CORPORATI ON

AISS Al SILANDER AND SON

ALBDOU  ALBANY- DOUGHERTY

ALLENG ALLEN ENG NEERI NG | NOORPORATED



ALSTER

AMCECD
ANDREG

ASCPC
ASHTEC
ATEAM
ATLAE
ATLTEC
AYLENO
AYRES
B+A NC
BAKER
BANNER
BARTON

BELL
BENDI X
BESCH
BESTOR
BFEC
BFM
BGAS

ALSTER AND ASSCCI ATES ENG NEERS
AERO- METRI C ENG NEERI NG | NC

AVERI CAN GECDETI C SURVEY

ANDREGG | NCORPORATED

ATLANTI C RI CHFI ELD COVPANY

AVERI CAN SURVEYI NG CONSULTANTS PC
ASHTECH | NCORPORATED

A TEAM PROFESS| ONAL ASSCCI ATES | NCORPORATED
ATLANTA Al RPCRT ENG NEERS

ATLANTI C TECHNCOLOG ES

AYRES LEW S NORRI S | NCORPORATED
AYRES ASSOCI ATES

BARBER AND OYLER, | NCORPORATED

M BAKER JR | NC

BANNERVAN SURVEYORS | NCORPCRATED
BARTON AERI AL TECHNOLOG ES | NCORPORATED
BASKERVI LLE DONOVAN | NCORPCRATED
BELL SURVEYI NG | NCORPORATED

BENDI X CORPCRATI ON

BESCH CONSULTI NG | NCORPCRATED

BESTOR ENG NEERS | NC

BENDI X FI ELD ENG NEERI NG CORPCORATI ON
BFM CORPCRATI ON

BRUCE AND GUNN AERI AL SURVEYS

G 29
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BOUTELLE MACFARLANE MEYER AND SELEE
BOHANNAN- HUSTON | NCORPORATED

PAUL BOLAND- ST LUCI A PRI VATE SURVEYCR

BRADY LAND SURVEYI NG | NC

BROCK AND VVEYMOUTH ENG NEERS

BSC GROUP- SURVEYI NG AND MAPPI NG | NC

BURK + ASSCOCI ATES | NC AND N-Y ASSOCI ATES | NC
BERKELEY WATERFRONT DEVELOPMENT COVPANY
CERVANTES AND ASSCCI ATES

CARI BBEAN AERI AL SURVEYS | NCORPCRATED

CONTI NENTAL AERI AL SURVEY | NCORPORATED
CASSON ENG NEERI NG COMPANY

C E JOHANSON AND ASSOCI ATES | NC

CALDWELL ENG NEERI NG AND SURVEYI NG

C F MERRI AM SURVEYCR

CHAMBLI N AND ASSQOCI ATES

JE CHANCE AND ASSCCI ATES

CHI CAGO AERI AL SURVEY

CHI PPERFI ELD NAVI GATI ON SERVI CES

CH2M HI LL | NCORPCRATED

CLI FFORD LEI SURE C VI L ENG NEER

CHARLES NMAI N COMPANY

DAVI D COLE PLS

COLBURN AND GOVE CONSULTI NG ENG NEERS
CONCORD ENG NEERI NG AND SURVEYI NG | NCORPCRATED
CONTI NENTAL ENG NEER

CONTRACT SURVEYI NG LI M TED

CPS SURVEYS | NCORPCRATED

ALLAN CRAFT SUR- CON | NCORPCRATED

CREEGAN AND D ANCGELO

CENTRO DE RECAUDACI ON DE | NGRESCS MUNI CI PALES
C S MARI NE CONSTRUCTORS | NCCRPCRATED

CT NMAI N | NCORPORATED

C T MALE ASSCCI ATES

CULPEPPER AND TERPENI N



SYMBCL
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ECGENG
EGPSSC

EQUI NO
ERLAND
ESP
EVANS

FAMC
FAS

F+HI NC
FORBAC
FORSGN

@GBLI
cCl oM

QY1
GENES

GECBAS
GECHYD

GEONEX
GECONE
GEORES
GEGSER
GGSUR

G.CooP
GLORI
GREENW
GREQVA
GSI GPS
HALSEY
HARTMN

HElI DT
HGSERV

DADE- TRI M | NCCRPORATED

DAGGETT SURVEYI NG | NCORPORATED

D A RATEKI N AND ASSCCI ATES

D C JOHNSON AND ASSOCI ATES | NCORPORATED
DAHLI NG ENG NEERI NG COMPANY

R L DECKER

DELTA ENG NEERS | NC

DENI ASSQOCI ATES | NCORPORATED
DEWBERRY DAVI S

DAFT MCCUNE WALKER | NCORPCRATED
DONALD T MCQUI LLAN

DUDA LANDS | NCORPCRATED

JACK DUGGER

DUNLAP ASSOCI ATES

EARL DUDLEY ASSOCI ATES | NCORPCRATED
E E STULLER CONSTRUCTI ON COVPANY
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EVANS- GRAVES ENG NEERS | NC

EAGLE GPS SURVEYI NG CORPORATI ON

ENG NEERI NG DEVELOPMENT ASSOCI ATES

EQUI NOX | NCORPCRATED SURVEYI NG AND MAPPI NG
ERLANDSEN AND ASSCCI ATES

ENG NEERI NG SURVEYI NG AND PLANNI NG | NC
DAVI D EVANS AND ASSOCI ATES | NCORPORATED

E W BRAASCH CONSULTI NG ENG NEER

FALCON Al R MAPS COVPANY

FAI RCH LD AERI AL SURVEYS

FRASER ENG NEERI NG

FLORENCE + HUTCHESON | NCORPORATED

FORD BACON AND DAVI S | NCORPORATED

FORSGREN AND ASSOCI ATES

GERKI NWOOD AND ASSCCI ATES | NCORPORATED
GORDON B LEW S | NC

G LBERT COVMONWEALTH | NCORPCRATE OF M CH GAN
GECDETI C CONSULTI NG SERVI CES

G C Y | NCORPORATED

GENESI S SURVEYI NG | NCORPORATED ( NOW GENGRP)
CGENESI S GROUP | NCORPORATED SE

GEOBASE CONTRCOL | NCORPCRATED

GEO- HYDRO | NCORPCORATED

CEOVETRI CS GPS | NCORPCRATED

GEONEX | TECH | NCORPORATED

GECONE | NCORPCRATED

GEO RESEARCH | NCORPORATED

GECDETI C SERVI CES | NCORPCRATED

G AND G SURVEYI NG AND CONSULTI NG

G HENKENHOFF AND ASSOCI ATES

GARY L COCPER

GLO RETRACEMENT | NCORPCRATED

RONALD GREENWELL AND ASSOCI ATES
GREENHCORNE- OVARA

GRW AERI AL SURVEY

CGECPHYSI CAL SERVI CE | NCORPORATED

CGEORGE W MUERY AND SON | NCORPORATED

WH HALSEY Cl VIL ENGA NEERS | NC

JOHN E HARMS JR AND ASSCCI ATES | NCORPORATED
HARTMANN ASSOCI ATES | NCORPCRATED

HORTON DENNI S ASSCCI ATES

HEI DT AND ASSOCI ATES | NCORPORATED

HAM LTON GEODETI C SERVI CES



HHAA

H GHC
HLS
HOBBS
HOFFMVA
HCOLDEN

HELMER HUGHS AND ASSCCI ATES
H GH COUNTRY ENG NEERI NG
HUNTER LAND SURVEYI NG COVPANY
HOBBS AND ASSCCI ATES

HOFFMAN AND COVPANY

HOLDEN GPS

G 31
SURVEYI NG, ENG NEERI NG AND CONSTRUCTI ON | NDUSTRY - CONTI NUED

FULL NAMVE
R IRk Sk S R S b S S S S O R R R S S S S kS S S R R Rk I bk S I R
HOLLI NGSWORTH AND ASSOCI ATES

HEALY TI BBI TS BUI LDERS

HUBBLE ENG NEERI NG | NCORPORATED

HYCON AERI AL SURVEY

| NTERNATI ONAL AERI AL MAPPI NG

| NTERNATI ONAL GECDYNAM CS SERVI CE

| SBELL CONSTRUCTI ON COMPANY

| NTERNATI ONAL TECHNOLOGY | NCORPORATED
JAMES H HARRI'S AND ASSOCI ATES

J B BLYDENBURGH SURVEYCR

JEFF KERN PROFESSI ONAL LAND SURVEYCR
JOHNSON- FRANK

JOHNSON ENG NEERI NG | NCORPORATED

KAl SER | NDUSTRI ES CORPORATI ON

KEI TH AND SCHNARS - LAKELAND

KI MLEY- HORN AND ASSOCI ATES | NCORPORATED
KONSKI ENG NEERS

A LAFAVE LAND SURVEYCR

LAWSON NOBLE AND ASSOCI ATES

LI NDAHL BROAKI NG FERRARF HELLSTROM
LEW S DI CKERSON AND ASSCCI ATES CONS ENG
LI MBAUGH ENG NEERI NG AND AERI AL SURVEY | NC
LEGER SURVEYS | NC

H F LENZ COVPANY

| TT LEVI TT CORPORATI ON

THE LI ETZ COMPANY

F M LI NDSEY AND ASSOCI ATES

A E LITTLE RLS

OVEN LI TTLE AND ASSCCI ATES

LONE ENG NEERS

MADDOX AND HOPKI NS SURVEYORS

MEYER AND ASSOCI ATES | NCORPORATED
MARCHESE AND SONS

HARRY W MARLOW | NCORPORATED

MASON AND DI XON

W LLI AM MATOTAN AND ASSOCI ATES
MOCLELLAND ENG NEERS

J R MCCRONE JR | NCORPORATED

P C MOGRI FF COVPANY

MOCARTER AND TULLER | NOORPORATED

MELVI N GEE AND ASSCCI ATES

MENASHA CORPORATI ON

JOHN D MERCER AND ASSOCI ATES | NCORPORATED
MERRI CK AND COVPANY

METRI C SURVEYS

MOORE GARDNER AND ASSOCI ATES

M NI STER AND GLAESER SURVEY! NG | NCORPCRATED
MARK HURD AERI AL SURVEYS

M D GEORG A SURVEYORS

G 32



SYMBCL
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SELLS
SPAN

SYMBCL
*kk Kk k%
SPEAR
STEI NA
STUNTZ
SUNRI S

SURVEYI NG, ENG NEERI NG AND CONSTRUCTI ON | NDUSTRY - CONTI NUED

FULL NAMVE
R S S I S b S Sk S I S S S b S R S S S kS S S Rk S S
M TCHELL JONES AND HARDEN | NCORPCRATED

M K WELCH SURVEYS

M LLER AND LUX | NC

MYERS- MACOMBER ENGI NEERS

MORRI'S P HEBERT | NCORPORATED

MACNAVEE PORTER AND SEELEY

MOUNTAI N SURVEYI NG AND MAPPI NG | NCORPCRATED
MBE CORPORATI ON

MEASUREMENT SCI ENCE | NOORPORATED

MEURER SERAFI NI AND MEURER | NOORPORATED  ( NOW MBAN)
NAVI GATI ON SERVI CES | NOORPORATED

NORTHEAST DI VERSI FI ED SERVI CES | NCORPCRATED
THE NEI LAN ENG NEERS | NOORPORATED

NORTH FORK SURVEYI NG

NORTH VALLEYS GPS SERVI CES

OCEONI CS | NCORPORATED

ORCHARD H LTZ AND MCCLI MENT | NCORPORATED

OVAN CONSTRUCTI ON COVPANY

OVEGA ENG NEERI NG SERVI CES

PARK AERI AL SURVEYS | NOORPORATED

PENFI ELD AND SM TH ENG NEERS

PATRI CK ENG NEERI NG | NOORPORATED

PETTY GEOPHYSI CAL AND ENG NEERI NG COVPANY

B E PHELPS | NCORPORATED

Pl EDVONT AERI AL SURVEYS

PROFESS| ONAL LAND SURVEYORS OF CHI O

PERRY C MCGRI FF COVPANY

PHOTOGRAMVETRI C GECDETI C SURVEY

NORMAN PORTER ASSOCI ATES

PROFESSI ONAL ENGI NEERI NG ASSOCI ATES | NCORPORATED
PROFESS| ONAL ENG NEERI NG CONSULTANTS | NCORPORATED
POSI TI ONI NG SERVI CES

R + M CONSULTANTS | NCORPORATED

| TT RAYONI ER | NOORPORATED

R BRADFORD AND G BEAM

RINKER DETW LER AND ASSCCI ATES

RI CE ASSOCI ATES PC

ROUSE- SI RI NE ASSOCI ATES

RU-SH GPS CONSULTANTS AND LAND SURVEYORS
SAWIOOTH ENG NEERI NG

SI DNEY B BOWNE AND SON

SHERWOOD BROTHERS | NCORPORATED

SCANLON AND ASSOCI ATES

SO CARCLI NA SANTEE COOPER PS AUTHORI TY

SCHNEI DER ENG NEERI NG CORPORATI ON

SM TH ENG NEERI NG CONSULTANTS | NOORPORATED
SOUTHERN ENG NEERI NG COMPANY

CHAS H SELLS | NCORPORATED CONSULTI NG ENG NEERS
SPAN | NTERNATI ONAL | NCORPORATED

C 33
SURVEYI NG, ENG NEERI NG AND CONSTRUCTI ON | NDUSTRY - CONTI NUED

FULL NAME

EE Rk S S I S b S S S S I R Sk S b S S R R Sk Sk S bk S S S R R bk S S Rk S O
JAY SPEARVAN CONSULTI NG ENG NEERS

STEI NVAN AND ASSQOCI ATES

STUNTZNER ENG NEERI NG AND FCORESTRY

SUNRI SE GECDETI C



SURCON  SURVCON | NCORPCRATED

SURSAT SURVSAT

SURTEC SUR- TECH | NCORPORATED

SWECO STONE WEBSTER ENG NEERI NG CORPORATI ON
TG RR  TENNESSEE COAL | RON AND RAI LROAD COVPANY

TE THOVPSON ENG NEERI NG
THOVAS THOVAS ENG NEERI NG AND SURVEYI NG COVPANY
TNH TRYCK NYMAN AND HAYES

TOTTEN CARL TOITEN ASSOCI ATES

TONLL TOWLL | NCORPCRATED

TPP T P PARKER AND SON

TRIBBL TRI BBLE AND RI CHARDSON

TRINAV  TRI MBLE NAVI GATI ON LI M TED

TSI TOBI N SURVEYS | NCORPCRATED ( NOW TOBI N)
TURNER A E TURNER ARCH TECT

TVGEA TVGA ENG NEERI NG SURVEYI NG PC

TWF TAYLOR W SEMAN AND TAYLOR CONSULTI NG ENG NEERS
URS URS COVPANY

USKCE  UNW N- SCHEBAN- KORYNTA CONS ENG

VFM VERNON F MEYER AND ASSOCI ATES | NCORPCRATED

VIV V' J VANLI NT CONSULTI NG ENG NEER
\vjee| VOGE | VERS AND ASSCOCI ATES
WAA WALKER AND ASSCCI ATES | NCORPORATED

WADTRI  WADE- TRI M | NCORPCORATED

WALASS WALLACE AND ASSCCI ATES

WARD E J WARD

WAVHI WALKER AND WH TEFORD | NCORPCRATED

WBCC WARREN BROTHERS CONSTRUCTI ON COVPANY
WESGEO WESTERN GEOPHYSI CAL COVPANY OF AMERI CA
WEVACO WEST- VACO CORPORATI ON

VWEYCO  WEYERHAEUSER COVPANY

WFTA WF TURNEY AND ASSCOCI ATES

VWHGAI W LLI AM H GORDON ASSOCI ATES | NCORPORATED
WHPCO W H PORTER AND COVMPANY | NCORPORATED
WMPOL W MPOL | NCORPORATED

WOCLPT WOOLPERT CONSULTANTS

VRA VWH GVAN AND REQUARDT ASSCCI ATES

WBA W LLI AMS AND STACKHOUSE ASSQOCI ATES
XYZGPS THE XYZS OF GPS | NCORPCRATED

YOUNG  GEORCE F YOUNG | NCORPCRATED

ZENA ZENA COVPANY ( ZEI SS-JENA DI STR UNI TED STATES)

C 34
EDUCATI ONAL | NSTI TUTI ONS

SYMBOL FULL NAME
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AUBURN AUBURN UNI VERSI TY

BMS BOSTON MUSEUM COF SCI ENCE

BNL BROOKHAVEN NATI ONAL LABCRATCRY

BSCOL Bl SMARCK STATE COLLECGE

CBl CONRAD BLUCHER | NSTI TUTE FOR SURVEY AND SCI ENCE

CLEMJ  CLEMSON UNI VERSI TY

CORUNI  CORNELL UNI VERSI TY

QU COLUMBI A UNI VERSI TY

FSNSCH FARM NGTON STATE NORMAL SCHOOL
GATECH GECRG A I NSTI TUTE OF TECHNCOLOGY
[ ASUNI | OM STATE UN VERSI TY



I NU

UNAVCO

SYMBCL

*kkkkk

I NDI ANA UNI VERSI TY

JET PROPULSI ON LABORATORY

KANSAS STATE UNI VERSI TY

LAFAYETTE COLLEGE

LGS ALTCS H GH SCHOOL

LOS ALAMOS SCI ENTI FI C LABORATORI ES

LAUI SI ANA STATE UNI VERSI TY

LOUI SI ANA WATER RESOURCE RESEARCH | NSTI TUTE
LEH GH UNI VERSI TY

MERCER UNI VERSI TY

M CH GAN STATE COLLECGE

MASSACHUSETTS | NSTI TUTE OF TECHNCLOGY
M CH GAN TECHNI CAL UNI VERSI TY

M SSI SSI PPl STATE UNI VERSI TY

UNI VERSI TY OF M SSI SSI PPI

MARQUETTE UNI VERSI TY

NORTH DAKOTA STATE UNI VERSI TY

CLD DOM NI ON UNI VERSI TY

OREGON TECHNI CAL | NSTI TUTE

PEABCDY MJSEUM AVATOVI

PEABCDY MJUSEUM OF ARCHEOLOGY AND ETHNOLOGY
SOQUTHERN CALI FORNI A EARTHQUAKE CENTER
SCRI PPS | NSTI TUTE OF CCEANOGRAPHY
SQUTHERN COLLEGE OF TECHNCLOGY
STANFORD UNI VERSI TY

TEXAS CHRI STI AN UNI VERSI TY

TECHNI CAL UNI VERSI TY OF MUNI CH GERVANY

UNI VERSI TY OF ARKANSAS AT LI TTLE ROCK
UNI VERSI TY OF CALI FORNI A

UNI VERSI TY OF DELAWARE

UNI VERSI TY OF FLORI DA

UNI VERSI TY OF GEORGA A

UNI VERSI TY OF HAWAI I

UNI VERSI TY OF | DAHO

UNI VERSI TY LAVAL QUEBEC
UMPQUA COVWMUNI TY COLLEGE

UNI VERSI TY NAVSTAR CONSCRTI UM
UNI VERSI TY OF NORTH CARCLI NA
UNI VERSI TY OF NEW MEXI CO

C 35
EDUCATI ONAL | NSTI TUTI ONS - CONTI NUED
FULL NAME
R R Sk S o Sk S IR R R S Sk S b S I S kS S S R R S S bk S R
UNI VERSI TY OF NEW ORLEANS
UNI VERSI TY OF SOUTHERN CALI FORNI A
UNI VERSI TY OF UTAH
UNI VERSI TY OF TEXAS
UNIVERSI TY OF VIRG NI A
UNI VERSI TY OF VI RG NI A CONSERVANCY
UNI VERSI TY OF VERMONT
UNI VERSI TY OF W SCONSI N

W LLI AMS COLLEGE AT W LLI AMSTOMN MASSACHUSETTS
VEST VIRG NI A UNI VERSI TY
PROFESSI ONAL AND AMATEUR ASSCCI ATl ONS

FULL NAME

R Sk R R R S b S O R R R S R S R R R S S R



BSA

| LRLSA
KSSS
NVALS
PLSO
SCSRLS
SWKIVG
USPSQD
WAL SA

SYMBCL

*kkkkk

DFW AP

DSl
DVLCO
ENVENG
FMCO

GEON
GPI
GPSSER

HAPT
HVB
HMCO

| SSI NC
KETCH
LAI CO
LDGO
LEI CA

BOY SCQUTS OF AMERI C

ENG NEERS CLUB OF MEMPH S

I LLINO S REA STERED LAND SURVEYORS ASSCCI ATl ON
KANSAS SOCI ETY OF SURVEYORS

NEVADA ASSCCI ATI ON OF LAND SURVEYORS

PROFESSI ONAL LAND SURVEYORS OF CHI O | NCORPORATED
SQUTH CARCLI NA SOCI ETY OF REG STERED LAND SURVEYORS
SQUTHWEST NEW MEXI CO SURVEYORS

UNI TED STATES PONER SQUADRON

WASHI NGTON LAND SURVEYORS ASSCCI ATI ON

M SCELLANECQUS COMVERCI AL CRGANI ZATI ONS AND PRI VATE FI RVB

FULL NAMVE
R IRk S S I S bk S S S O R R S S R S S S kS S S R Ik kI S bk S S S R
ALASKAN GECPHYSI CAL

ALASKA LUVBER AND PULP COVPANY

ASSOCI ATED TRACTI ON' COVPANY

ANVERI CAN TELEPHONE AND TELEGRAPH COMPANY

BROWN GEOPHYS| CAL COMPANY

BOEI NG COVPANY

BULE AND ASSOCI ATES

BRADFORD WASHBURN

BONO- W LLI AVS COVPANY

CARRI BBEAN SURVEYS

CARBI DE AND CARBON CHEM CALS CORPORATI ON

CLEVELAND CLI FFS | RON COVPANY

CROZER LAND ASSOCI ATI ON

CHANVPI ON PAPER AND FI BER COVPANY

CI NCI NNATI PRECI SI ON' | NSTRUVENT COVPANY

CRAI G BULTHUI S AND STELMAR

CROSSETT LUVBER COMPANY

DBA SYSTENMS | NCORPCRATED

C 36
M SCELLANECQUS COMVERCI AL CRGANI ZATI ONS AND PRI VATE FI RM5 - CONTI NUED

FULL NAMVE
R Rk S S I S b R R S I S R S kS R R Rk Sk O b S S S R R R Rk S S S S
DALLAS- FORT WORTH | NTERNATI ONAL Al RPORT
DOW CHEM CAL COMPANY

DESI GN SCI ENCES | NCORPORATED

DOLLY VARDEN LUVBER COMPANY

ENVI RONVENTAL ENGI NEERI NG | NCORPORATED
FORD MOTOR COMPANY

GLOGORA COAL COVPANY

GENERAL ELECTRI C CORPORATI ON

GEONAUTI CS | NCORPORATED

GREENMAN PEDERSEN | NCORPORATED

GPS SERVI CES | NCORPORATED

GULF RESEARCH AND DEVELOPMENT COVPANY
GERKEN WOOD AND ASSCCI ATES | NCORPCRATED
HUGHES Al RPORT

HANNON MEEKS AND BAGWELL

HANNA M NI NG COVPANY

| NSTRUVENT SALES AND SERVI CES | NCORPORATED
KETCHI KAN PULP COVPANY

LOS ANGELES | NVESTMENT COVPANY

LAVONT DOHERTY GEOLOG CAL OBSERVATORY

LEI CA | NCORPORATED



MACCO  MACCO CORPORATI ON

MCAM MOLYBDENUM CORPORATI ON OF AMERI CA
MCLCO M CHI GAN- CALI FORNI A LUMBER COVPANY
M_.GW MEMPH S LI GHT GAS AND WATER

VS MEASUREMENT SCI ENCE | NCORPCRATED
NAAV NORTH AMERI CAN AVI ATl ON

NJZI NC NEW JERSEY ZI NC COVPANY

NVHYDR  NORTHWEST HYDRAULI C CONSULTANTS
PACTT  PACI FI C TELEPHONE AND TELEGRAPH COVPANY
PANAM  PAN AMERI CAN Al RLI NES

PCC PEABCDY COAL COVPANY

PECO POHLY EXPLORATI ON COVPANY

PH LCM PH LLI PS CHEM CAL COVPANY

PPCC PACI FI C PORTLAND CEMENT CORPORATI ON
PSOVAS PSQOVAS AND ASSCCI ATES

PVE PALCS VERDES ESTATES

REA S ST REG S PAPER COMPANY

RRLC RED Rl VER LUVMBER COVPANY

SANDI A SANDI A CORPCRATI ON

SLDC SAI NT LAWRENCE DEVELOPMENT CORPCORATI ON
SSC SEI SMOGRAPH SERVI CE CORPCORATI ON
STATEL STANFORD TELECOM

SWBELL SQUTH WESTERN BELL TELEPHONE COMPANY
TLDYNE TELEDYNE | NCORPORATED

VAI LCO VAI L COVPANY

VITRO VI TRO CORPORATI ON ( NOW VI TSER)

VI TSER VI TRO SERVI CES CORPORATI ON

VE VWESTERN ELECTRI C COVPANY

VWH TE  WH TE PI GVENT COVPANY

G 37
NON- SPECI FI C DESI GNATORS

SYMBOL FULL NAME
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LOCENG LOCAL ENG NEER (I NDI VI DUAL OR FI RM)

LOCSUR LOCAL SURVEYOR (I NDI VI DUAL OR FI RM

UNK UNKNOWN PERSON OR FI RV

NOTE: After this revision of Annex C, NGS will discontinue publishing hard copy
updates. Current codes for CONTRI BUTORS OF GECDETI C CONTROL DATA can be retrieved
fromthe NGS Wb Site at: [http://ww. ngs. noaa. gov/cgi-bin/get-contrib.prl].
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ANNEX D

QGUI DELI NES FOR GECDETI C CONTROL PO NT DESI GNATI ONS

A geodetic control point is a nonunented or otherw se marked, survey point,
establi shed for the purpose of providing geodetic reference for mappi ng and
charting activities and for a wide variety of engineering and scientific
applications. A control point is nornmally identified by a nunber, an

al phanuneric synbol, or a concise, intelligible nane which is usually stamped on
the disk marker. In principle, the designation by which a control point is
identified should closely resenble the stanping that appears on the respective
mar ker. However, extraneous information is frequently present which shoul d not
be included as part of the designation. |In every case, the designation assigned
to a control point for processing purposes nust be identical to the designation
that appears in the heading of the station description

These gui del i nes have been established to provide consistent control point

designations and facilitate autonmated processing of the data. |nplenentation of
t hese gui delines may sometinmes result in two or nore control points having the
same designation. In such cases it will be necessary to refer to other

information in the description to conpletely identify the control point. Sanple
formats for the various designations are given in this annex.

QU DELI NES

1. A control point designation nust not exceed 40 al phanumeric characters,
i ncluding all inbedded bl anks. When necessary, abbreviate and/or edit an
exi sting designation to conformto this limt.

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 desi gnhations
have not been altered when they were reset, the word RESET nust be appended to
the original designations. This also holds true for control points which have
been reset nore than once. In such cases the year given in the "year set" field
will be used to distinguish the marks.

Monunent St anped Desi gnati on
USGS BM Di sk TT 8 RESET 1965 TT 8 RESET
CGS BM Di sk LAKE WASHI NGTON RESET 1970 LAKE WASH NGTON RESET
CGS Tri Sta Disk BRADY 1951 BRADY
CGS BM Di sk ONEAL 1 1954 ONEAL 1
CGS BM Di sk DE KALB 1934 DEKALB
NCGS Trav Sta Disk MC CALL 1968 MCCALL
CGS Tri Sta Disk DODGE 2 1969 DODGE 2
CGS Tri Sta Disk SPI T 1953 1983 SPI T RESET
USGS Survey Di sk PRI M TRAV STA NO 185 1915 PTS 185

D1

3. The acronym or abbreviation of the agency or organi zati on whose nane is
precast or sonetines stanped in the survey marker is considered extraneous
i nformati on and shoul d not be included in the control point designation

Monurnent St anped Desi gnati on



FLGS BM Di sk 203 RESET 1950 203 RESET

FLGS BM Di sk 203 RESET 1967 203 RESET

FLGS BM Di sk 203 RESET 1967 MAY 203 RESET MAY
USGS BM Di sk 2903 2903

MORC Gagi ng Sta GAG NG STA GAG NG STA

RI RR Di sk RV 16 RV 16

USGS Chi s Square WO 23 RME148 RM
USGS Survey Di sk WO 23 1933 WO 23

USGS Survey D sk WO 23 1933 RESET 1962 WO 23 RESET
PP+L Survey D sk P 11 PPL RESET 1976 P 11 RESET

4. The foll owi ng special characters are the only ones allowed in a control

poi nt designation. They are the blank ( ), plus (+), mnus or hyphen (-),
equals (=), slash (/), and decimal point (.). Wen used, these special
characters nust not be separated from adjacent characters by any bl anks. Commas
and parentheses are not allowed within a designation.

4.1 Most al pha and nuneric character groupings in a designation should be
separated by a single blank ( ). Sonme exceptions are allowed, see the set of
Abbrevi ati ons and Fornats.

Monunent St anped Desi gnati on
USGS Survey Di sk TT17B TT 17 B
USGS Survey Di sk TT-17B TT 17 B
USGS Survey Di sk TT-1 7B TT178B

4.2 A plus sign (+) is permtted within a designation when the control point
was previously used for stationing in alignnment surveys. In these cases the
plus sign (+) nust be i mediately preceded and followed by a digit, not a bl ank.

Monurnent St anped Desi gnati on
AZDT Di sk STATI ON 11+14 ROUTE 244 STA 11+14
H ghway Di sk 2623 + 00 | 95 STA 2623+00

4.3 The minus or hyphen (-) is allowed only when indicating a negative

el evati on stanped on a mark. An elevation stanped on a nmark is used as the
designation only when there is no other nmeans to identify the mark. Wen a

m nus or hyphen (-) is used, it nmust be the first character of the designation
and nmust be immediately followed by a digit.

D2
Monunent St anped
Desi gnati on
USGS Nail (Tag) -227.10 5-23-55 -227.10
CGS BM Di sk -193.097 F 70 1928 F 70
USGS BM Di sk ELEV -7.325 FT

-7.325

4.4 The equal sign (=) is used as a separator for control points which carry
mul ti pl e stanped designati ons. The designations involved should be concat enated
with the equal sign. The conbined designation | ength must not exceed the
40-character limt and the designation preceding the equal sign should be the



desi gnation used by the originating agency.

Monunent

USGS Chis Square
CADH Survey Di sk
Unk Survey Di sk
CCS Ref Mark Disk
CGCS Tri Sta bDisk
USGS Cap

NOTE:

St anped

CH 1174

STA. NO 3
LEE NO 1 1932
68.399 B 22
U 276 1942

297+00 (A)
M. 182.5

R 13

ATKI NSON 1918
VA 45 1917

Desi gnati on

WO 23 RME148 RM
CH 1174=297+00 A
STA 3=M 182.5
LEE RM 1=R 13
ATKI NSON=B 22
45=U 276

In situations where there are nultiple designations that either do not

appear stanped on the mark or are too long to be acconmpbdated by the
the secondary designation may be given as a separate
data itemand carried as an alias in the appropriate field.

40- char act er designati on,

4.5 A slash (/) may be used to indicate a nuneri cal

Monunent

USGLO Survey Di sk

St anped

TIN R3E S35 S36 1/4 1943

fraction.

Desi gnati on

TIN R3E SECS 35 36 1/4 COR

4.6 A period (.) may not appear inbedded in or adjacent to a grouping of al pha

characters,

but may be used as a deci nmal

to) a grouping of numeric characters.

Monunent

MADPW Sur vey Di sk
CGS Ref Mark Di sk
CADWR Survey Di sk
CGS Tri Sta Di sk
CGS BM Di sk

St anped

point if

ELEV. B.M NO F 40

W BASE NO 4 1965
M. 0.9 1967
PALMER N. E. BASE
M. MORRI'S 1941

i mbedded in (but not adjacent

Desi gnati on

F 40

CHARLESTON W BASE RM 4
AMERI CAN CANAL M 0.9
PALMER NE BASE

MI' MORRI S

5. Nonspecific descriptive terns are not to be treated as "doubl e desi gnati ons”
and are not to be carried as aliases.

Publ i shed as

BENCH MARK 2
114. 3, Chis Square
C1, Bolt

6. The characters "BM

D3
St anped

"BENCH MARK", and

"PBM',

Desi gnati on

114. 3
Ccl1

even when stanped on a di sk,
are not to be included in a designation unless the control

poi nt has no ot her

stanmping (e.g., BMUSGS) or the characters "BM do not represent the words

"BENCH MARK.

7. The elevation stanmped on the di sk marker on the nonunent
carried as a part of the respective designation.
elevation is the only neans of

Monunent

St anped

is not to be

The exception is when the
identifying the survey nark.

Desi gnati on



CGS BM bi sk H 325 230. 695FT H 325

MORC Di sk 140B ELEV 95.3 FT 140 B

USGS BM Di sk -9.825 FT -9.825

BOR Survey Di sk ELEV. 101.6 101.6

8. The characters "NO'" or "No.", when used as an abbreviation for the word

"nunber”, should not be included in the designation, even when they are stanped
in the disk.

Monurnent St anped Desi gnati on
CGS Ref Mark Disk MONRCE NO 1 1944 MONRCE RM 1
CGS BM Di sk BENCH MARK No. 6 6

9. The designation for a reference mark di sk should be forned by appending the

synmbols RM1, RM2, ..., RM13, etc. to the nane of the horizontal control point
for reference marks stanped NO 1, NO 2, ..., NO 13, etc., respectively.

Monunent St anped Desi gnati on

CGS Ref Mark Disk CHARLOTTE NO. 1 1945 CHARLOTTE RM 1

CGS Ref Mark Disk BOULDER 1935 NO 6 1968 BOULDER RM 6

CGS Ref Mark Disk CH CO 1948 NO 3 RESET 1971 CH CO RM 3 RESET

10. The designation for an azimuth mark disk is formed by appendi ng the
characters "AZ MK" to the nanme of the respective horizontal control point. In
the case of multiple azimth marks, the nunbers "2", "3", etc. are added for
azi muth marks stanped NO 2, NO 3, etc.

D4
Monurnent St anped Desi gnati on
CGS Az Mark Disk CHARLOTTE 1934 CHARLOTTE AZ MK
CGS Az Mark Disk BOULDER 1935 NO. 3 BOULDER AZ MK 3
CGS Az Mark Disk NORWASH AZI 1932 NORWASH AZ MWK
CGS Az Mark Disk PARK AZ RESET 1965 PARK AZ MK RESET

11. A tenporary bench mark (TBM mnust carry the letters "TBM as the first
three characters of the designation.

Monunent St anped Desi gnati on
Spi ke TBM 1 A
Si dewal k TBM 14

12. The National Ccean 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 |evel bench mark designations nust conformto standard
desi gnations adopted by the National Ccean Service. For information concerning
specific tide gage bench nmarks, etc., communicate wth:



User Services Section,
Nat i onal Ccean Servi ce,
1305 East-West H ghway
Silver Spring, MD 20910
Tel ephone: 1-301-713-2877

NCAA

VWenever the need arises for a guideline to dea
the user is encouraged to conmmunicate with the foll owi ng appropriate

N OES232

with a situation not covered

her ei n,

technical offices in NGS:
Hori zontal Network Branch, N CGl2
Nat i onal Geodetic Survey, NOAA

1315 East-West H ghway
Silver Spring, MD 20910
Tel ephone: 1-301-713-3176

Verti cal
Nat i onal Geodetic Survey,
1315 East-West H ghway
Silver Spring, MD 20910
Tel ephone: 1-301-713-3191

Space and Physi cal
Nat i onal Geodetic Survey,
1315 East-West H ghway
Silver Spring, MD 20910
Tel ephone:  1-301-713- 3205

Net wor kK Branch, N CG13
NOAA

Ceodesy Branch, N CGl4
NOAA

D-5
ABBREVI ATI ONS

A list of standard abbreviations has been adopted for use in designating

geodetic control points.

be extended as the need ari ses.

These abbreviations are for terns that commonly occur
in designations and are the only accepted forns of abbreviation

This list may

Ceodetic contro

poi nt abbrevi ati ons

A PO NT A PT
ACADEMY ACAD
ADM NI STRATI ON ADM
AGENCY AGY
AGRI CULTURE AGR
AHEAD AHD

Al RCRAFT ARCFT
Al RPORT APT

Al RVAY AW

Al R FORCE BASE AFB
ALLEGHENY ALGHNY
AVBASSADOR AVB
AVENDED AMVD
AVENDED MONUMENT ( AM) AVD MON
AVERI CAN AMVER
ANGLE ANG
ANGLE PO NT (AP) ANG PT
ANTENNA ANT
APPALACHI AN APLCN
APPROXI MATELY APPROX



ASSQOCI ATl ON ASSCC

ASTRONOM CAL ASTRO
ASYLUM ASY

ATLANTI C AT

AUTHORI TY AUTH

AUXI LI ARY AUX

AUXI LI ARY MEANDER CCORNER (AMC)  AUX MDR CCR
AVENUE AVE

Not es:
1. Abbreviations listed with () are used by the Bureau of Land Managenent.

2. The cardinal directions (E, S, W N, NE, SE, SW and NW are to be
abbrevi ated only when they are not the first word of the designation

D-6

Ceodetic control point abbreviations (Continued)

AVI ATI ON AWN
AZI MUTH AZ
BACK BCK
BANK BK
BANKI NG BKG
BAPTI ST BAP
BATTERY BTRY
BEACON BCN
BEARI NG BRG
BEARI NG OBJECT (BO) BRG OBJ
BEARI NG TREE (BT) BRG TREE
BELFRY BFRY
BETWEEN BET
BOULEVARD BLVD
BOUNDARY BDRY
BREAKWATER BRKWIR
BRI CK BR
BROADCASTI NG BCSTG
BROTHER BRO
BROTHERS BROS
BUI LDI NG BLDG
BUREAU BUR
CAPI TOL CAP
CATHEDRAL CATHL
CATHOLI C CATH
CEMETERY CEM
CENTER () CEN
CENTERLI NE cL
CERAM C CERAM
CHEM CAL CHEM
CHI MNEY CH M
CHURCH CH

CLOCK CLK



CLOSI NG CORNER ( CO) cC

COLLEGE CaLL
COWMERCE Ccom
COWERCI AL COML
COW SSI ON COW
COVPANY CO
COVPRESS CawP
CONCENTRATI ON CONCN
CONCEPTI ON CON
CONCRETE CONC
CONGREGATI ONAL CONG
D7

Ceodetic control point abbreviations (Continued)

CONSOL| DATED CONSOL
CONSTRUCTI ON OONSTR
CONTI NENTAL CONTL
CONTROL CTRL
COCPERATI VE ocooP
CORNER OOR
CORPORATI ON OORP
CORRECT| ONAL OORR
COUNTRY CTRY
COUNTY CNTY
COURTHOUSE CTHSE
CUPOLA cuP
DAYBEACON DBCN
DEFENSE DEF
DEPARTVENT DEPT
DI STRI BUTOR DI STR
DIVI SI ON DIV
DOVESTI C DOM
DORM TORY DORM
DRAVBRI DGE DBRI DGE
EAST E
ECCENTRI C ECC
EDUCATI ON EDUC
ELECTRI C ELEC
ELEMENTARY ELEM
ELEVATI ON ELEV
ELEVATED ELEVD
ELEVATOR ELEVR
ENG NEERI NG ENG
ENGRAVI NG ENGR
ENTRANCE ENTR
EPI SCOPAL EPI S
EQUI PVENT EQPT
EVANGELI CAL EVAN
EXCHANGE EXCH
EXPERI MENTAL EXPTL
FEDERAL FED

FI NI AL FI'N

FI RST 1SsT



FLAGPCLE FP

FLAGSTAFF FS

FOURTH 4TH

FRONT RANGE FRGE

FURNI TURE FURN
D8

Ceodetic control point abbreviations (Continued)

GABLE GAB
GENERAL GEN
GECDETI C GECD
GEOGRAPHI C GEOG
GEOLOG CAL GEQL
GOVERNVENT GOVT
GROVERS GROS
HARBOR HBR
HARDWARE HDVE
HEADQUARTERS HQ
HEl GHTS HTS
HI GHVWAY HWY
HI STORI CAL HI ST
HOSPI TAL HOSP
HOUSE HSE
HYDRO HYD

| MVACULATE | MM

| MPLEMENT | MPL

| MPORT | MP

| NCI NERATOR I NCI N
| NCORPORATED I NC

| NDEPENDENT | ND

| NDUSTRI AL | NDL

| NDUSTRY | NDY
| NFI RVARY | NFI RM
| NSTI TUTE | NST

| NSTI TUTI ON | NSTN
| NSURANCE I NS

| NTERNATI ONAL | NTL

| NTERSTATE | NTST
| NTERSECT | NT

| NVESTVENT | NVT

| RRI GATI ON | RRI G
| SLAND 1S
JUNCTI ON JCT
LABORATORY LAB
LANDI NG LDG
LATI TUDE LAT
LATTER DAY SAI NTS LDS
LEATHER LEA
LEFT LT **

**The abbreviations R, T, LT, and RT nust be
adj acent to at |east one numeric character.
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Ceodetic control point abbreviations (Continued)

LI GHT LT

LI GHTHOUSE LH
LOCAL LCL
LCOCATI ON LCC
LOCATI ON MONUMENT (LM LOC MON
LookaJT LO
LOOKQUT HOUSE LCH
LOOKQAUT TOWER LOT
LONG TUDE LON
LUVBER LUM
LUTHERAN LUTH
MACHI NERY MACH
MAGAZI NE MAGZ
MAGNETI C MAG
MAI NTENANCE MAI NT
MANUFACTURED M-D
MANUFACTURI NG MG
MARK MK
MARKET MKT
MAST MST
MEANDER MDR
VEANDER CORNER ( MO) MDR COR
MERCHANDI SE MDSE
MERCANTI LE MERC
METHODI ST METH
METROPOLI TAN MET
M CROMVE W
M LE or M LES M

M LEPOST wmP
M LI TARY M L
M LLI NG M LL
MONUMENT MON
MOUNT Mr
MOUNTAI N MI'N
MUNI CI PAL MUN
MUSEUM MUS
NATI ONAL NAT
NAVI GATI ON NAV
NEAR NR
NCRTH N
NORTHEAST NE
NORTHWEST NW
CBJECT aBJ
OBSERVATI ON aBS

D10



Ceodetic contro

poi nt abbrevi ati ons (Conti nued)

OBSERVATORY oBSY
OBSTRUCTI ON OBSTR
OFFI CE OFF
ORDNANCE ORD
ORGANI ZATI ON ORG
ORTHODOX ORTH
PEAK PK
PENI NSULA PEN
PETROLEUM PET
Pl NNACLE PCLE
PLANT PLT
PO NT PT
PO NT A PTA
PO NT OF CURVE PQC
PO NT OF | NTERSECTI ON P

PO NT OF TANGENT POT
POLI CE POL
PONER PVR
PONERHCOUSE PHSE
PRESBYTERI AN PRESB
PRI MARY PRI M
PRI MARY TRAVERSE STATI ON PTS
PRI NTI NG PTG
PROCESS PRCS
PRODUCI NG PRODG
PRODUCT PRCD
PROPERTI ES PROP
PROTESTANT PROT
PUBLI C PUB
PUBLI SH NG PUBG
QUARTER QIR
RADI O RAD
RAI LROAD RR
RAI LWAY RWY
RANGE RGE
RANGE ( Townshi p) R **
REAR RANGE RRGE
REFERENCE REF
REFERENCE NARK RM
REFERENCE MONUMENT (RM REF MON
REFERENCE PO NT RP

**The abbreviations R, T, LT, and RT nust be
adj acent to at |east one nuneric character
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Ceodetic control point abbreviations (Continued)

REFI NI NG REFG



REFORVED
REFRI GERATI NG

SCI ENTI FI C
SECOND
SECTI ON
SECTI ONS
SEM NARY
SERVI CE
SO ETY
SQUTH
SQUTHEAST
SQUTHWEST
SPECI AL

SPECI AL MEANDER CCORNER ( SMO)

SPI RE
SQUARE

STACK

STANDARD

STANDARD CORNER ( SC)
STANDP!I PE

STATI ON

STEEPLE

STORAGE

STREET

SUBURBAN

SUPERI NTENDENT

TANK

REFM
REFRI G

SPI PE
STA
STPE
STGE
STR
SUBR
SUPT
TK

**The abbreviations R, T, LT, and RT nust be

adj acent to at

| east one numeric character
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Ceodetic control point abbreviations (Continued)

TANGENT TAN
TANGENT OFFSET TGOS
TECHNI CAL TECH
TELEGRAPH TELG
TELEPHONE TEL
TELEVI SI ON TV
TEMP PO NT A TP A



TERM NAL TERM
TERRI TORY TERR
THECLOG CAL THEO
TH RD 3RD
TONER TWR
TOMSH P TWP
TOMSHI P (Tier) T **
TRACT TR
TRANSCONTI NENTAL TRANSCON
TRANSM SSI ON TRANSM
TRANSPORTATI ON TRANSP
TRAVERSE TRAV
TRAVERSE STATI ON TS

TRI ANGLE TR
TURNPI KE TPK
UNI TARI AN UNIT
UNI VERSI TY UNI V
VACUUM VAC
VERTEX VTX

VI LLAGE VI L
WATER Wr
VEST w
WAREHOUSE VWHSE
W NDM LL WM LL
W TNESS CORNER (WO) WwC

W TNESS PCST (WP), wood WpP

W TNESS PCST, net al MAP

W TNESS PCST, fi bergl ass FWP

**The abbreviations R, T, LT, and RT nust be

adj acent to at

| east one nuneric character.
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FORMATS

Only NGS enpl oyees and agents may set brass disks and al um num fl anges precast

wi th NGS | ogo.

agency.

Each geodetic control
designations |located within a defined region.

Such marks nust be stanped wi th designations supplied by the
poi nt desi gnati on shoul d be uni que anmpong all

For mat Page
Ceodetic Control Points D15
Tide Station Bench marks D17
Staffs or ETG RV at Tide or Water-Level Stations D19
Wat er Level Station Bench Marks D21
Ai rport Runways D 23
Political Boundaries D24

t he



H ghways and Roads D 25

Rai | roads, Canals and Rivers D 26

Landmar ks D 27

Townshi p and Range Control Point |nformation D 28
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Ceodetic control points

FORNVAT: NAME SPECI AL

NAME

A. The following nethod is generally used for naming vertical contro
poi nts (bench marks). The first mark established in a state is
designated "A", then "B" and so on through the al phabet, except the
letters "I" and "O' which are not used because they are too easily
confused with the nunbers "1" and "O'. The next series of marks is
identified as "A 1", "B 1", etc.; then "A 2", "B 2", etc., and so on
t hrough the al phabet. 1In sone cases, nore than one letter is used
to distingui sh between bench marks that have accidentally been given
the sane nane in the sane state

B. The following nethod is generally used for naming a horizontal
control point (triangulation or traverse). The nane should serve
not only to identify the station but to suggest the | ocal geographic
| ocation 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



| onger nane 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 nane of a |local |andowner, the nane shoul d
be spelled correctly.

2. SPECI AL USE

A

These terns are used with vertical control points to distinguish
bet ween nanmes used nore than once in a state or to indicate
di sturbance of the original bench mark (e.g., "RESET").

These terns are used with horizontal control points to explain a
| ocal use or disturbance to the original mark or its designation

D 15
Exanpl es:

Ceodetic control points

ECC
RESET

RESET
PTA

XXXXT

RR22 RRRR22

;;hw
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Ti de station bench marks

FORNVAT: LOCATI ON OBJECT SPECI AL

LOCATI ON 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 uni que
4-digit nunber assigned to a particular tide station within a given
geogr aphi cal area.

OBJECT Identification

A.  The MARK USE gives information on the nature of the object which was

used.
B. The PUBLI CATION NAME is used to give the proper identification of the
object. In nost cases, this field should be based on the stanping.

If there is no stanping, use the name given in the tidal publication
In either case, this field is subject to the guidelines given in this
Annex.

SPECI AL Use

This termis used to explain a | ocal use or disturbance to the origina
mar K.

NOTE: If other types of marks are used in tidal surveys, see other fornmat
rules for their primary designations; and add aliases according to the
foll ow ng exanpl es:

Mark type DS (Triangul ation Station Mark)
St anpi ng BREACH 1963
Primary designation BREACH



Ali as 866 5552 TI DAL

Mark type DB (Bench Mark Di sk)
St anpi ng V 163 RESET 1984
Primary designation V 163 RESET
Alias 872 9871 TI DAL
D 17
Exanpl es

Tide station bench marks set before or about 1976

LOCATI ON OBJECT SPECI AL
Code | Station | Mark | ldentification | Use
State | No. | use | Publication nane |

-------- T T L g
866 | 1684 | TIDAL | HB 1 |
857 | 4680 | TIDAL | BASIC |
872 | 0030 | TIDAL | 37 | RESET
944 | 0886 | TIDAL | USE 5 |
Tide station bench marks set after about 1976
LOCATI ON OBJECT SPECI AL
Code | Station | Identification | Mark | Use
State | No. | Publication name | use |
872 | 0051 | D | TIDAL |
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Staffs or electric tape gage (ETG readi ng marks
at tide or water-|evel stations

FORNVAT: TEMPORAL LOCATI ON OBJECT SPECI AL

TEMPORAL Ref erence

The Tenporal Reference is identified by setting the term"TBM in front of
the | ocation.

LOCATI ON Code and Station

A. The location has two parts, the first, the CODE, is either a 3-digit
STATE nunber code for a State or a 3-digit CUITER code for defining a
part of a |ake or channel.

B. The second part of the location, the STATION NUMBER is an uni que
4-digit nunber assigned to a particular tide or water |evel station
wi thin a given geographical area.

OBJECT Identification

The Object ldentification gives information on the nature of the object
that was used.

SPECI AL Use
These ternms are used to indicate the graduation of the tide or water
| evel staff on which the |l evel rod was pl aced.
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Exanpl es

Staffs | ocated at tide stations

TEMPORAL LOCATI ON OBJECT SPECI AL
Ref erence | Code | Station | Identification | Use
| State | No. | |
TBM | 872 | 2029 | STAFF | 6 FT

TEMPORAL LOCATI ON OBJECT SPECI AL
Ref erence | Code | Station | Identification | Use
| State | No. | |
----------- T L T g
TBM | 872 | 9678 | ETG READ MWK |

Staffs | ocated at water | evel stations

TEMPORAL LOCATI ON OBJECT SPECI AL
Ref erence | Code | Station | Identification | Use
| Cutter | No. | |
----------- T L T g
TBM | 906 | 3000 | STAFF | 6 FT

El ectric tape gage (ETGQ reading nmarks at water |evel stations

TEMPORAL | LOCATI ON | OBJECT | SPECI AL
----------- T L T g
Ref erence | Code | Station | Identification | Use
| Cutter | No. | |
----------- T L T g
TBM | 907 | 5099 | ETG READ MWK |

D20



Water | evel station bench narks

FORNVAT: LOCATI ON OBJECT SPECI AL

LOCATI ON 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 CUTTER Code System

B. The second part of the location, the STATION NUMBER is a unique
4-digit nunber assigned to the water |level station within a given
geogr aphi cal area.

OBJECT Identification

In nost cases, this field should be based on the stanping. |If there
is no stanping, use the nane given in the water |evel publication

In either case, this field is subject to the guidelines given in this
annex.

SPECI AL Use

These character strings are used to explain sone |ocal use or
di sturbance to the original mark

NOTE: If other types of marks are used in water |evel surveys, see other
format rules for their primary designation and add an alias according
to the foll owi ng exanpl e:

Mark type F (fl ange- encased rod)
St anpi ng C 234 1980 (on | ogo cap)
Primary designation C 234
Alias 906 3087
D21
Exanpl es

Water | evel station bench narks set before or about 1976



Cutter | No | |

907 | 5098 | ROAD A |  RESET

Water | evel station bench narks set after about 1976

LOCATI ON OBJECT SPECI AL
Code | Station | Identification | Use
Cutter | No. | |
907 | 5085 | F
907 | 5085 | F | RESET

D22

Ai rport runways

FORNVAT: ALl GNMENT  OBJECT LOCATI ON  SPECI AL

ALI GNMENT Sur vey Nane

Use the proper NAME of the town, city, or a geographic |ocation
within the area for the airport.



2. OBIJECT ldentification

Enter the type of alignnent object, in this case it is the airport
RUNWAY.

3. LOCATION Station (Runway Number) and Tangent Offset (TOS)

A. The location has two parts, the first part is called the runway
nunber and should be a 2-digit nunerical value. These two digits
are taken fromthe first two digits of the 3-digit runway (neasured
fromnorth) azimuth, i.e., 01, 13, 22, or 34 which were taken fromthe
azi mut hs of 010, 130, 220, and 340 respectively.

B. The second part of the location, the tangent offset (TOS), is the
| ocation of the control point in question with respect to the center
of the alignment, that is, the distance (in neters/feet) either left
or right.

4. SPECI AL 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

Exanpl es

Ai rport runways

KENNEW CK Al RPORT | | | |
KENNEW CK Al RPORT | | | |
KENNEW CK Al RPORT | | | |
KENNEW CK APT AZ MK | | | |
KENNEW CK APT | RUNVAY | 00 | OFFSET | HUB

I I I I

I I I I

I I I I

KENNEW CK APT RUNWAY 36 CL
KENNEW CK APT RNWY 02 CL
KENNEW CK APT RNWY 20 CL
D- 23
Political boundaries
FORMAT: ALl GNMENT OBJECT DESI GNATE POLITI CAL  SPEC AL

1. ALI GNMENT Survey

The term BOUNDARY is used when two or nore participants are in conmon
or adjacent to an alignnent.

2. OBIJECT ldentification

Enter the type of alignnent object, such as name, station, mles,
m | eposts, nonunents, reference points, etc.

3. DESI GNATE Ref erence

The designate reference is used to identify the uni que nunber,



letters, or synbols that describe the control point.
4. POLITICAL Participants

A. Al participants in common or adjacent to the alignnent boundary
are listed in al phabetical order.

B. The political participants to be selected and entered first wll
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. SPECI AL 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.

Exanpl es

Political boundaries

ALI GNIVENT OBJECT DESI GNATE PCLI Tl CAL SPECI AL
Sur vey | ldentification | Reference | Participants | Use
----------- e B R R
BOUNDARY | MONUMENT | 84 A | MX US | RESET
BOUNDARY | M LEPGCST | 360 | ND SD |

BOUNDARY | TRAVERSE STATION | 110 A | CD US | ECC
BOUNDARY | ARC STONE | 14 | DE PA | RESET
BOUNDARY | CORNER STONE | 2 | MD PA |

BOUNDARY | TANGENT STONE | 1 | DE MD |

BOUNDARY | | NTERSECT STONE | OFFSET | DE PA |

BOUNDARY | PO NT | 24 | CD US |

BOUNDARY | REFERENCE PO NT | 22 | AZ CA |

D 24
H ghways and roads

FORNAT: ALl GNVENT  OBJECT LOCATI ON  SPECI AL

1. ALI GNMVENT Survey Nane

Use the termIxxx for all Interstate highways.

Use the term H GAWAY for all Federal highways.

Use the term ROUTE for all State hi ghways.

Use the term ROAD for all county roads.

Use the nunicipality nane for all |ocal streets, avenues,
boul evards, pikes, roads, etc.

moom>

2. OBJECT ldentification
A. Enter the type of alignnent object, such as the nane and stati on,
mles, mleposts, nonunments, reference points, etc.
B. O enter the proper nane of the alignnment, such as the nane of the
city street.
3. LOCATION Station and Tangent O f set

A. The location uses two parts, the first part is called the



stationing. This part should be, for nobst cases, a numeric val ue.

B. The second part of the location, the tangent offset (TOS), is the
| ocation of the point in question with respect to the center of
the alignment, that is, the distance (in neters/feet) either left
or right.

4. SPECI AL Use

Terms such as A PT, ECC, HUB, PTA, RESET, and TP A are used to explain a
| ocal use or disturbance to the original mark.

Exanpl es
H ghways and roads
ALI GNIVENT OBJECT LOCATI ON SPECI AL
Survey nane | Identification | Station | TCS | Use
_________________________________ |------------- -----------l--------_
| 495 | M LEPGST | 99.387 | | ECC
H GHWAY 50 | STATI ON | 1234+00 | CL |
ROUTE 355 | STATI ON MARK | 233+16 | 50LT |
ROUTE 193 | REFERENCE PO NT | 21+00 | POC |
ROAD 2786 | M LEPGST | 37.3 | | RESET
ROCKVI LLE | MAPLE AVE STA | 1+32 | 39RT |
ROCKVI LLE | MAPLE AVE STA | 2+50 | POT |
PASCO | MAIN STREET | PI 9 | |
D25
Rai | roads, canals and rivers
FORMAT: ALI GNVENT  OBJECT LOCATI ON  SPECI AL

1. ALI GNMENT Survey

A.  The terns RAILROAD or RAILWAY for alignnents which follow these
right - of - ways.

B. Use the characters CANAL or REACH for those nan nmade wat erways.

C. Use the characters RIVER for all natural waterways.

2. OBJECT ldentification

Enter the type of alignnent object, such as name, station, mles,
m | eposts, nonunents, reference points, etc.

3. LOCATION Station and Tangent O f set

A. The location uses two parts, the first part is called the
stationing. This part should be, for nobst cases, a numeric val ue.

B. The second part of the location, the tangent offset (TOS), is the
| ocation of the point in question with respect to the center of
the alignment, that is, the distance (in neters/feet) either left
or right.

4. SPECI AL 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.

Exanpl es

Rai | roads, canals and rivers

ALI GNIVENT OBJECT LOCATI ON SPECI AL
Sur vey | Ildentification | Station | TGS | Use
_____________________________________________________ |--------_
RAI LROAD | M LEPGCST | 347.8 | CL | RESET
RAI LWAY | M LEPGCST | 216. 455 | OFFSET |
REACH | 1 | 22+00 | 400LT | ECC
REACH | 1 | PI 2 | |
REACH | 3 | 295+00 | 400LT |
Rl VER | SNAKE M LEPOST | 37.3 |
D 26
Landnar ks
FORMAT: LOCATI ON OMERSH P OBJECT SPEC AL

1. LOCATI ON

A.  The general area in which the andmark is | ocated shoul d be used,
such as the nearest city, town, or |ocal geographic area.

B. However, sone |andmarks by the nature of their name alone will be
enough to give a general l|ocation, e.g. STATUE OF LIBERTY (New York),
SEARS TOMER (Chi cago), and SEATTLE SPACE NEEDLE (Seattle).

2. OMERSH P

A.  The ownership should be the proper name of the existing owner at the
time the | andmark was positioned. Later recovery information wll
reflect the changes of ownership.

B. If the ownership is a political group, such as a state or county, do
not include the nane of the state or county.

3. OBJECT ldentification
For a landmark, enter a general name in order to identify it.

4. SPECI AL Tar get
The special target is used to uniquely identify the exact object
sighted as the | andnarKk.

Exanpl es
Landnar ks



------------- g S
ASHLAND | MUNI Cl PAL | Al RPORT | BEACON
BETHESDA | GREEK ORTHODOX | CHURCH | CROSS
CARSON CI TY | STATE POLI CE | RADI O STATI ON | MAST
FRANKLI N | COUNTY | HOSPI TAL | FLAGPOLE
KEY VEST | FORT MONRCE | BATTERY | RED LI GHT
LAS VEGAS | | TV STATI ON KLAS | MAST
LOVELOCK | | RADI O STATI ON KOB 893 | MAST

NEW YORK | PORT AUTHORI TY | BUI LD NG | FLAGPOLE
PASCO | COUNTY | COURTHOUSE | DOVE
POTOVAC | ST MARKS CATHOLIC | CHURCH | SPIRE
ROCKVI LLE | HUGHES Al RCRAFT | BUI LD NG | APEX
ROCKVILLE | MUNI Cl PAL | GAS TANK | FINAL
ROCKVILLE | MUNI Cl PAL | WATER TANK | BALL
ROCKVILLE | MUNI Cl PAL | STANDPI PE | FINAL
SALEM | 1ST METHODI ST | CHURCH | VEST SPI RE
SALEM | STATE | HOSPI TAL CLOCK | APEX

W NNEMUCCA | | RADI O STATI ON KWNA | MAST

D27

Townshi p and range control point information

FORNVAT: TOMSH P RANGE SECTI ON LOCATI ON

Departnment of Interior, Bureau of Land Managenent disks are al ways marked by
stanping themso as to be read | ooki ng north while standing on the south side.
This rel ationship gives the viewer a pictorial or graphical representation of
t he physical relationship of the existing subdivision of the |and under
survey.

The south and east boundaries of each township, for the nost part, are the
controlling sides, whereas north and west township boundaries will close onto
the controlling standard parallel to the north and the guide neridian to the
west of it respectively.

1. TOMSH P
A.  One Township #

I ndi cate the Townshi p containing the identified survey nonunent.
B. Two Townships ## (read from south to north)

(1) List southernnost FIRST (one with | owest |atitude)
(2) List northernnost SECOND (one with higher |atitude)
2. RANGE

A.  One Range #
I ndi cate the Range containing the identified survey nonument.
B. Two Ranges ## (read fromwest to east)

(1) List Range on the left FIRST (western nost)
(2) List Range on the right SECOND (eastern nost)
3. SECTION

A. Arrange and list all sections to be included,
i ncreasi ng section nunbers.

B. For Township surveys which are inconplete, show the identification
(see part 4) as a Cardinal Corner of the "One" |owest section where
t he subdi vi si on survey has been conpl et ed.

in a string of

4. LOCATION - Identification of a Subdivision Survey Point



Identification as Found

A.  Standard Corner S C

B. d osing Corner ccC

C. Meander Corner MC

D. Quarter-Section Corner 1/4 COR
E. Location Monunent L M

F.  Angl e Poi nt AP

G Wtness Corner WC

H.  Cardi nal Corner * k%

l.

NR S180 MP31

***Use Lowest Section Nunmber Conpl eted.
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| 4TH STD PARALLEL NORTH (96 nil es) |
e Fommmm -
N | I I I I I | I | I
o | F S 3 4 g5 | | | T16N |6
R | | E R T T | | | RAE | T
T | R C D H H | | | | H
HI s O EREEEE |- [EREEEE |- |
I T N I | 4 | I | | G
I D I I v | I | TI5N |U
I I I I ] | I | R24E ||
P I I I I Ol | I | | D
R | El------ |------ R kkkkk 4 _ . | E
I I | * * I
N | M | * T14N * T14N | M
C| E| | * R23E * R24E |E
] Rl | * * | R
P | []------ |------ R kkkkk 4 _ . |1
Al Ol | I | | D
L | ] TI3N| T13N | T13N | T13N |I
| | | | | A RIE | R2E| R3E| R24E |A
I I I I I N| | I | | N
M+ == 4 == 4 - + oo 4 oo Fommm e maa N S
E| 3RD STD PARALLEL NORTH (72 nil es) |
R I I
]
D+ -- + -- + --
| | SECOND STD PARALLEL NORTH (48 nil es)
Al
N |
e
| FIRST STD PARALLEL NORTH (24 nil es)
|
+ -- + -- BASE LINE
I\
S| \ (INTIAL PONT)
O |
U
T | FIRST STD PARALLEL SOUTH (24 nil es)
H+ -- + -- + --
I

Figure D.1 - Layout of Standard Parallels and Guide Meri di ans.
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T15N R24E
3

|
| 35 | 36 |
I

34

T15N R23E
33

|
| 31 | 32 | [
+******L_*****~k+******L******+******+******+

T15N R22E
36
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T14N

R22E
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o
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<
N

30

x X ¥ *x X

25

31

36
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T13N R22E |

I | |
T13N R23E

4 3 2 1 6
T13N R24E

5

6

1

36) as shown in Figure D.1.

Figure D.2 - T14N R23E SECS (1 -



D- 30

T14N R23E
SEC 33 | SEC 34 | SEC 35
-------- (A)---------(B)---------(lC)--------
SEC 4 | SEC 3 | SEC 2
T13N R23E
T13N R23E
SEC 33 | SEC 34 | SEC 35
..... +-(ID)---------(E)-------+-(I:)---- 3RD STD PARALLEL NORTH
SEC 4 (|)0 SEC 3 (|Y) SEC 2
T12N R23E

Figure D.3 - Designations for East/Wst Boundary Corners.

Exanpl es
TOMSH P RANGE SECTI ON LOCATI ON
A T13 14N | R23E | SECS 3 4 33 34 |
B T13 14N | R23E | SECS 3 34 | 1/4 COR
C T13 14N | R23E | SECS 2 3 34 35 |
D T13N | R23E | SECS 33 34 | SC
or D T13N | R23E | SEC 33 | SE COR
E T13N | R23E | SEC 34 | 1/4 COR
F T13N | R23E | SECS 34 35 | SC
or F T13N | R23E | SEC 34 | SE COR
X T12N | R23E | SECS 3 4 | CC
Y T12N | R23E | SECS 2 3 | CC
D31
T17N R24E | T17N R25SE
S36 | S31
--- 4TH STD PARALLEL NORTH ------ +---(L)----



S12| s7
--(J)-
T16N RR4E | T16N R25E
________ (1)---mmm--
T15N RR4E | T15N R25E
........ (H)_---_---
T14N RR4E | T14N R25E
________ (Q--------
S1 | S6
--(F)-
s12| s7
--( -
S13| S 18
T13N RR4E --(D)- T13N R25E
S24| S19
--(0)-
S25| S 30
--(B)-
S3 | S31
--- 3RD STD PARALLEL NORTH ---+-=(A)--------
S1 | S6
T12N RR4E (W - T12N R25E
I

Figure D-4 - Designations for North/South Boundary Corners.

Exanpl es
TOMSHI P RANGE SECTI ON LOCATI ON

w T12N | R4 25E | SECS 1 6 7 12 |

X T12N | R4 25E | SECS 1 6 | CC
A T13N | R24 25E | SECS 31 36 | SC
B T13N | R4 25E | SECS 25 30 31 36

C T13N | R4 25E | SECS 19 24 25 30|

D T13N | R4 25E | SECS 13 18 19 24|

E T13N | R4 25E | SECS 7 12 13 18 |

F T13N | R4 25E | SECS 1 6 7 12 |

G T13 14N | R24 25E | SECS 1 6 31 36

H T14 15N | R24 25E | SECS 1 6 31 36 |

I T15 16N | R24 25E | SECS 1 6 31 36

J T16N | R4 25E | SECS 7 12 13 18 |

K T16N | R4 25E | SECS 1 6 7 12 |

Y T16N | R4 25E | SECS 1 6 | CC
L T17N | R24 25E | SECS 31 36 | SC

D 32



ANNEX E

STATI ON ORDER- AND- TYPE (OT) CODES

This ANNEX contains lists of the various types of horizontal contro

points with the correspondi ng two-character O der-and-Type (OI) Codes.
These codes are used to classify every horizontal control point according
to the general order of accuracy of the main-schenme network of which it is
a part and according to the surveying nethod by which the point is
positioned. The use of the OI Codes is explained in Chapter 2, pages 2-35
thru 2-38.

The first character (i.e., the "order code") of the O Code indicates the
order of accuracy of the main-scheme network of which the horizonta
control point in question is a part or to which it is connected. It also
i ndi cates whether the horizontal control point is permanently marked and
recoverable (e.g., a nonumented station or a | andmark) or not permanently
mar ked and hence nonrecoverable (e.g., an auxiliary point):

ORDER CODES OF RECOVERABLE PO NTS:

- Oder Alnterferonetric Positioning

- Oder BliInterferonetric Positioning

- Trans-Continental Traverse (TCT)

| st-Order Survey Schene

- 2nd-Order (dass | and dass I1) Survey Schene

- 3rd-Order (dass | and dass I1) Survey Schene

- Lower-Than-3rd-Order Survey Schene and Suppl enent a
Unnonunent ed Recover abl e Landmarks (see p. E-4)

AWNROm>
1

ORDER CODES OF NONRECOVERABLE PO NTS:
5 | st-Order Survey Schene
6 - 2nd-Oder (Class | and Cass Il) Survey Schene
7
8

- 3rd-Order (dass | and dass I1) Survey Schene
Lower - Than- 3rd- Order Survey Schemne

The second code (i.e., the "type code") of the OI Code indicates the
type of the (primary) surveying nmethod by which the horizontal contro
point is positioned. It also shows whether the horizontal contro

point in question is a main-schene station (i.e., one which is essentia
to the survey schene) or a supplenental station (i.e., one which is
incidental to the survey schene):

TYPE CODES OF MAI N- SCHEME STATI ONS:
1 - Positioned Primarily by Triangulation (or by Intersection)
2 - Positioned Primarily by Trilateration
3 - Positioned Primarily by Traverse
A - Positioned Primarily by Interferonetric Satellite Relative
Posi tioni ng

E-1
TYPE CODES OF SUPPLEMENTAL STATI ONS:
Positioned Primarily by Triangul ation
- Positioned Primarily by Trilateration
Positioned Primarily by Traverse
- Positioned by Intersection (Note: 1 if Min-Schene Station)
- Positioned by Resection

co~NO 01
1



B - Positioned Primarily by Interferonetric Satellite Relative
Posi tioni ng

ORDER- AND- TYPE (OT) CODES OF RECOVERABLE HORI ZONTAL CONTROL PO NTS - nonunent ed
(or otherw se permanently marked) stations, published as indicated.

SURVEY PRCCEDURES STATI ON TYPE Oor  PUBLI SHED

khkkkhkhkhkhkkhkhhkhdhkhhkhkhkrkhkhrxhkhkr*x khkkkkhkkkkhkk*k * % khkkkkhkkk*k

MONUMENTED STATI ONS POSI TI ONED BY GPS

GPS Procedures Mai n- Schene AA AA- O der
GPS Procedures Mai n- Schene BA B- O der
GPS Procedures Suppl ement al BB B- Or der
STATI ONS OF THE TRANS- CONTI NENTAL TRAVERSE (TCT)
TCT Procedures Mai n- Schene * 03 | st-Order
TCT Procedures Suppl emrental ** 06 | st-Order
MONUMENTED STATI ONS PGCSI TI ONED PRI MARI LY BY TRI ANGULATI ON
| st-Order Mai n- Schene 11 | st-Order
| st-Order Suppl ement al 14 2nd- Or der
2nd-Order (Class | or I1) Mai n- Schene 21 2nd- Or der
2nd-Order (Class | or I1) Suppl ement al 24 3rd- Order
3rd-Order (Class | or I1) Al Stations 31 3rd- Or der
Lower - Than- 3rd- O der Al Stations 41 Low Or der
MONUMENTED STATI ONS PGCSI TI ONED PRIMARI LY BY TRI LATERATI ON
| st-Order Mai n- Schene 12 | st-Order
| st-Order Suppl ement al 15 2nd- Or der
2nd-Order (Class | or I1) Mai n- Schene 22 2nd- Or der
2nd-Order (Class | or I1) Suppl ement al 25 2nd- Or der
3rd-Order (Class | or I1) Al Stations 32 3rd- Or der
Lower - Than- 3rd- O der Al Stations 42 Low Or der
MONUMENTED STATI ONS PGCSI TI ONED PRI MARI LY BY TRAVERSE
| st-Order Mai n- Schene 13 | st-Order
| st-Order Suppl ement al 16 2nd- Or der
2nd-Order (Class | or I1) Mai n- Schene 23 2nd- Or der
2nd-Order (Class | or I1) Suppl ement al 26 2nd- Or der
3rd-Order (Class | or I1) Al Stations 33 3rd- Or der
Lower - Than- 3rd- O der Al Stations 43 Low Or der

* Mai n-Scheme Station - one which is essential to the survey schene.
** Suppl enental Station - one which is incidental to the survey schene.

E-2
SURVEY PROCEDURES STATI ON TYPE Or PUBLI SHED
R I S R R R R o b O o kkkkhkhkkkkhkhkk*k * % kkkkkhkkk*k

MONUMENTED STATI ONS POSI T1 ONED BY | NTERSECTI ON

| st-Order Mai n- Schene 11 | st-Order
| st-Order Suppl enent al 17 2nd- Order
2nd-Order (Class | or I1) Mai n- Schene 21 2nd- Order
2nd-Order (Class | or I1) Suppl ernent al 27 3rd-Oder
3rd-Order (Class | or I1) Al Stations 37 3rd-Oder

Lower - Than- 3r d- Or der Al Stations 47 Low Order



MONUMENTED STATI ONS POSI T1 ONED BY RESECTI ON

| st-Order Al Stations 18 2nd- Order
2nd-Order (Class | or I1) Al Stations 28 2nd- Order
3rd-Order (Class | or I1) Al Stations 38 3rd-Oder
Lower - Than- 3r d- O der Al'l Stations 48 Low Order

ORDER- AND- TYPE (OT) CODES OF NONRECOVERABLE HORI ZONTAL CONTROL PO NTS -tenporary
or auxilliary points, not permanently marked, which nust be carried in the files
for network integrity purposes. These horizontal control points wll not be

publ i shed.
SURVEY PROCEDURES STATI ON TYPE or

khkkkhkhkhkkhkhkhhkhkhkhkhrhhkhrhkix*x kkkkhkhkkkkhkhkk*k * %

STATI ONS OF THE TRANS- CONTI NENTAL TRAVERSE (TCT) - nust be nmonunent ed.

UNVARKED STATI ONS PCSI TI ONED PRI VARI LY BY TRI ANGULATI ON

| st-Order Mai n- Schene* 51
| st-Order Suppl enment al ** 54
2nd-Order (Class | or I1) Mai n- Schene 61
2nd-Order (Class | or I1) Suppl ernent al 64
3rd-Order (Class | or I1) Al Stations 71
Lower - Than- 3rd- Or der Al Stations 81
UNMARKED STATI ONS POSI TI ONED PRIMARILY BY TRI LATERATI ON
1st- O der Mai n- Schene 52
1st- Order Suppl enent al 55
2nd-Order (Class | or I1) Mai n- Schene 62
2nd-Order (Class | or I1) Suppl emnent al 65
3rd-Order (Class | or I1) Al Stations 72
Lower - Than- 3rd- Or der Al Stations 82

Mai n- Schene Station - one which is essential to the survey schene.
** Suppl emental Station - one which is incidental to the survey schene.

E-3
SURVEY PROCEDURES STATI ON TYPE or
khkkkhkhhkhkkhkhkhkhkhhkhkhhkhkhhkkhkhkx*x kkkkhkhkkkkhkhkk*k * %

UNVARKED STATI ONS PCSI TI ONED PRI VARI LY BY TRAVERSE

1st- O der Mai n- Schene 53
1st- Order Suppl enent al 56
2nd-Order (Class | or I1) Mai n- Schene 63
2nd-Order (Class | or I1) Suppl ernent al 66
3rd-Order (Class | or I1) Al Stations 73
Lower - Than- 3r d- Or der Al Stations 83
UNMARKED STATI ONS PGSI TI ONED BY | NTERSECTI ON
| st-Order Mai n- Schene 51
| st-Order Suppl enent al 57
2nd-Order (Class | or I1) Mai n- Schene 61
2nd-Order (Class | or I1) Suppl erent al 67
3rd-Order (Class | or I1) Al'l Stations 77

Lower - Than- 3r d- Or der Al Stations 87



UNVARKED STATI ONS PCGSI TI ONED BY RESECTI ON

| st-Order Al Stations 58
2nd-Order (Class | or I1) Al Stations 68
3rd-Order (Class | or I1) Al Stations 78
Lower - Than- 3r d- O der Al Stations 88

ORDER- AND- TYPE (OT) CODES OF UNMONUMENTED RECOVERABLE LANDMARKS - normal ly
positi oned as supplenental |ow accuracy control points, possibly used as
mai n-schene triangul ation stations (e.g., a well-defined church spire used
as the unoccupied center of a central-point figure in a triangul ation
networ k), published as indicated.

SURVEY PROCEDURES STATI ON TYPE Or PUBLI SHED

ER R S S S R R R R O O kkkkhkhkkkkhkhkk*k * % kkkkkhkkkk*k

LANDMVARKS USED AS NAI N- SCHEME TRI ANGULATI ON STATI ONS

| st-Order Mai n- Schene 11 |st-Order
2nd-Order (Class | or I1) Mai n- Schene 21 2nd- Order
3rd-Order (Class | or I1) Mai n- Schene 31 3rd-Oder
Lower - Than- 3r d- Or der Mai n- Schene 41 Low Order
LANDMARKS POSI TI ONED AS SUPPLEMENTAL CONTROL PO NTS
Any- Order Traverse Suppl enent al 43 Low Order
Any-Order Intersection Suppl enent al 47 Low Order
Any- Order Resection Suppl enent al 48 Low Order



ANNEX F

NGS SURVEY EQUI PMENT CCDES

000-099 - Gravity Instruments and Satellite Systens
100-199 - Theodolites and Transits

200-299 - Leveling Instrunments

300-399 - Leveling Rods and Staffs

400-499 - Steel and Invar Tapes

500-599 - Lightwave D stance-Measuring Equi pnent
600- 699 - Infrared Di stance-Measuring Equi prment
700-799 - M crowave Di stance- Measuring Equi pnent
800-899 - Total Station-Measuring Equi pment

900-999 - Ot her M scell aneous Surveyi ng Equi prment

The purpose of the National CGeodetic Survey (NGS) Survey Equi pnent Code
is to provide a three-digit identifier for each itemof survey equi pment
conmonly 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 equi pment. Accordingly, there are ten broad survey
equi pnent categories, the first of which (000-099) is reserved for
gravity instrunents and satellite systens, and the last (900-999) is
reserved for mscellaneous survey equi pnent which does not fit into any
of the specific categories. The ten survey equi pnment categories are

i sted above.

Wthin each category, specific itens and/or classes of survey equi pnent
have been grouped into subcategories and assigned uni que three-digit

code nunbers. The groupi ng of survey equiprment into subcategories is
intended to reflect the I evel of accuracy attained in comon usage of

the specific itens or classes of survey equi pnment in question and not
necessarily their intrinsic or potential accuracy. |In each category and
subcategory, a code is provided for itenms of survey equi pment which do not
appear anong the itens |isted or which are not specifically identified.
The respective lists of survey equi pnment are not all-inclusive, and series
of nunbers have been skipped in each category and/or subcategory to allow
for additions.

F-1
CODE  MANUFACTURER | NSTRUVENT MODEL OR TYPE
*k k% *kkkkkkkkkkk%k ER R R R b b b b b R R R R R R

000-099 - GRAVI TY | NSTRUVENTS AND SATELLI TE SYSTEMS
4



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

*kk*k

063
064
065
066
067
068

Unspeci fi ed

Unknown I nstrunent or System

001-009 - Reserved for Absolute Gavity Devices

010-029 - GG avineters

Unspeci fi ed

Fr ost

North Anmeri can
LaCost e- Ronber g
LaCost e- Ronber g
LaCost e- Ronber g
Wor den

Wor den

Wor den

Sci nt rex

G avi et er

Frost G avineter

North American G avi neter
Early Mdel s

G Meter

D- Met er

Unspeci fi ed

Unconpensat ed Mbdel

Temper at ur e- Conpensat ed Model
CG 2

030-049 - Doppler Satellite Tracki ng Systens

Unspeci fi ed

Magnavox

JMVR

ITT

Magnavox

APL

Canadi an Mar coni
Canadi an Mar coni
Magnavox

Doppl er Satellite Tracking System

CGeocei ver or Ceoceiver |1
JVR-1

I TT 5500

MX- 702A

Tr anet

CVA 722A

CVA 722B

MX- 1502

050-099 - GPS satellite Tracki ng Systens

Unspeci fi ed

Western Atlas Intl.
Western Atlas Intl.
Texas I nstrunents, |nc.
Texas I nstrunents, |nc.
Tri nbl e Navi gation, Ltd.
Lei ca- W d- Magnavox

| STAC, |nc.

EDO Canada, Ltd.

Mot orol a, |nc.

Norstar Instrunents, Ltd.
SERCEL | nc.- USA
Western Atlas Intl.

MANUFACTURER

khkkkkhkkkhkhkk*k

GPS Satellite Tracki ng System

Macr onet er R V1000
Macronmeter ™ | |

TI-4100 (GESAR Sof t war €)
TI-4100 (Tl EPROM Sof t war e)
4000 series

WMLO1/ WMLO2/ GPS- Syst em 200
Mbdel 2002™

EDO JMR CGeoTr ak

Eagl e series

Nor st ar 1000

TR5S, NR101, NR104

M NI - MAC™

F-2
| NSTRUVENT MODEL OR TYPE

khkkkhkhkhkhkhkhhhkhkhhkhkhkhrkhkrrx*k

050-099 - GPS Satellite Tracking Systenms - Conti nued

Asht ech, |nc.

Al |l en Gsborne Assoc., Inc.

NovAt el Conmun., Ltd.
Topcon America Corp.

Del Norte Technol ogy, Inc.

Magel | an

Xl series

Rogue series
NovAt el GPSCard™
GP-R1, GP-R1D
1008, 1012

NAV5000 PRO



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

* Kk k*k

160

161
162
163
164

170

171
172

100-199 - THECDOLI TES AND TRANSI TS

4

Unspeci fi ed

Theodolite or Transit

101-119 - Instrunments of Ceodetic Astronony

Vari ous

Vari ous

Vari ous

Wld

Ker n

G gas- Askani a
Zei ss/ Jena

120-139 - First-Oder

Zenith Tel escope
Meri di an Tel escope, Transit, or Crcle
Banber g- Type Astronomic Transit

DKMB- A
TPR
Theo- Q02

(CGeodetic) Theodolites

Unspeci fi ed

Vari ous

Vari ous
Wld

Ker n

CTS/ Vi cker s
H | ger-VWatts

0."1, 0."2, 0."5 Direct-Reading Theodolite

Ransden- Type 30, 24, 12-inch Theodolite
USC&GS Par khur st

T-3

DKMB

Ceodeti ¢ Tavi st ock

Mcroptic No. 3

140- 159 - Second-Order (Universal) Theodolites

Unspeci fi ed

Vari ous

Wld

Ker n

CTS/ Vi cker s

H | ger-VWatts

Di et zgen/ Askani a
Zei ss/ Cber kochen
Zei ss/ Jena

N kon

Sokki sha

Ceot ec

MANUFACTURER

khkkkkhkkkhkhkk*k

160-169 - Third-Oder

1", 2", 5" Direct-Reading Theodolite

USC&GS 7-inch Repeating Theodolite
T-2 or T-2E

DKM2 or DKM2- A

V-400 Series

M croptic No. 2

A2 or A2E

Th2

Theo-010 or Theo-d QA
NT-3 or NT-5

TMI A

TH 01

F-3
| NSTRUVENT MODEL OR TYPE

khkkkhkhkhkhkhkhhhhkhhhkhkhrhhkhrx*k

(Construction) Theodolites

Unspeci fi ed

Var i ous
Var i ous
Var i ous
Var i ous

Construction Theodolite or Transit

10" Direct-Reading Theodolite or Transit
20" Direct-Reading Theodolite or Transit
30" Direct-Reading Theodolite or Transit
1' Direct-Reading Theodolite or Transit

170-179 - 30' or Coarser Anqul ati on Devi ces

Unspeci fi ed

Vari ous
Vari ous

30" or Coarser Angul ation Device

30" or Coarser Theodolite or Transit
30" or Coarser Conpass Device



173

180

200

210

211
212
213
214
215
216
217
218
219
220
221
222
223
224

*kk*k

231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246

Vari ous

30" or Coarser Protractor

180-199 - Gyroscopic Theodolites

Unspeci fi ed

Gyro- Theodol i t

200-299 - LEVELI NG | NSTRUVENTS

4

Unspeci fi ed

Leveling Instr

210-249 - Precise (Geodetic) Levels

Unspeci fi ed

Preci se Level

e

ument

211-230 - Precise Spirit (Bubble-Vial) Levels

Vari ous
USC&GS

Buf f & Berger
Vari ous

Zei ss

Zei ss/ Jena
Wld

Ker n

Br ei t haupt
Fennel

H | ger-VWatts
CTS/ Vi ckers
Sokki sha

Keuf fel & Esser

MANUFACTURER

khkkkkhkkkhkhkk*k

231-249 - Precise Conpensator

USC&GS Fi scher

St anpf er - Type (1877-1899)
Van Orden or Mendenhal |
Kern- Type (US Engi neers)

N -11l or NN-A

Ni - 004

Preci se Level
Preci se Level
Ceodetic Level
PL-5

Preci se Level

F-4

I NSTRUVENT MODEL OR TYPE

khkkkhkhkhkhkhkhhhhkhhkhhkhrhhkhrx*k

(Self-Aigning) Levels

Zei ss/ Cber kochen
Zei ss/ Cber kochen
Zei ss/ Jena

Zei ss/ Jena

Wld

Sal noi r aghi

MOM

Sokki sha

Ker n

Topcon

Zei ss

Leica/ Wl d
Leica/ Wl d
TOPCON

TOPCON

ZEl SS

Ni |

N 2

Ni - 002
Ni - 007
NA-2 or NAK-2
5190

N - A31
B-1

aK2- A
AT- D2

Ni - 005A

NA2000 or NA2002 Digita

NA3000 Digita
DL101 Digita
DL102 Digita
DI NI 10

250-289 - Engineer's (Universal) Levels

Level
Level
Level

Level



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

*kk*k

290

291
292
293

300

310

311
312
313
314
315
316
317
318
319
320
321

Unspeci fi ed Engi neer' s Level

251-270 - Engineer's Spirit (Bubble-Vial) Levels

Vari ous 18-i nch Dunpy- Type Level
Vari ous 18-inch We- Type Level
Zei ss N -1l or Ni-B

Zei ss/ Jena Ni - 030

wWid N2 or NK-2

Kern NK3

Kern NK2

Kern K23

Br ei t haupt NAKRE

Fennel Engi neer' s Level

H | ger-Watts Engi neer' s Level
CTS/ Vi ckers Engi neer's Level

Sal noi r aghi 5160 Series

Ni kon S2

Sokki sha TTL-5 or TTL-6

Geot ec L-11 or L-21

271-289 - Engineer's Conpensator (Self-Aligning) Levels

Zei ss/ Cber kochen N 22
Zei ss/ Jena Ni - 025
Ker n &Kl -A
Br ei t haupt AUTOM or AUCI R
Fennel AUl NG
H | ger-VWatts AUTCSET
Sal noi r aghi 5173, 5175, or 5180
Ertel I NA
N kon AE Series
Sokki sha B-2
Ceot ec AL-2 or AL-23
Sokki sha C1
F-5
MANUFACTURER | NSTRUVENT MODEL OR TYPE
*kkhkkkkkkhkkk k)% EE IR S I b I I I I I I I I b I b

290-299 - Builder's (Construction) Levels

Unspeci fi ed Bui | der' s Level

Vari ous Bui | der' s Dunpy- Type Spirit Level
Vari ous Builder's Tilting Spirit Level
Vari ous Bui | der' s Conpensator Level

300-399 - LEVELI NG RCDS AND STAFFS
4

Unspeci fi ed Leveling Rod or Staff

310-349 - Precise (Geodetic) Mtal-Scale Rods

Unspeci fi ed Preci se Metal - Scal e Rod
USC&GS USC&GS Pre-Il nvar Rods
USC&GS Invar (Introduced in 1916)
Zei ss/ Cber kochen | nvar

Zei ss/ Jena | nvar

Wld | nvar

Ker n | nvar

Br ei t haupt I nvar

Fennel | nvar

H | ger-VWatts I nvar

CTS/ Vi ckers N | ex

Sal noi r aghi I nvar



322 Keuf fel & Esser | nvar

323 Qurl ey I nvar

324 Reni ck I nvar (Checker boar d)
325 USGS I nvar (Metal - Frame)
340 Nedo I nvar

341 Nest | er I nvar

350-389 - Engi neer's Woden Rods and Staffs

350 Unspeci fi ed Engi neer's Woden Rod or Staff
351 Vari ous US Engi neers 12-foot Rigid Rod
352 Vari ous US Geol ogical Survey 12-foot R gid Rod

390-395 - Builder's Rods and Staffs

390 Unspeci fi ed Builder's Rod or Staff

391 Vari ous Phi | adel phi a Rod

392 Vari ous Chi cago Rod

393 Var i ous Cal i fornia Rod

394 Vari ous 12-foot Fol di ng Rod

395 Leica/WIld 3- pi ece Fiberglass (Bar-Code) Rod

396-399 - Precise (Geodetic) Metal-Scale, Bar-Code Rods

396 Leica/WId I nvar (Bar-Code) Rod

397 Zei ss I nvar (Bar-Code) Rod

398 Topcon I nvar (Bar-Code) Rod
F-6

CODE MANUFACTURER | NSTRUVENT MODEL OR TYPE

* Kk k% *kkhkkkkkkhkkkk*k R b S I o S S S S O

400- 499 - STEEL AND | NVAR TAPES
4

400 Unspeci fi ed Steel or Invar Tape

420-439 - Calibrated | nvar Tapes

420 Unspeci fi ed Calibrated I nvar Tape

421 Vari ous 25-meter Calibrated Invar Tape
422 Vari ous 50-nmeter Calibrated Invar Tape
423 Vari ous 100-foot Calibrated Invar Tape

440-459 - Calibrated Steel Tapes

440 Unspeci fi ed Calibrated Steel Tape

441 Vari ous 30-meter Calibrated Steel Tape
442 Vari ous 100-foot Calibrated Steel Tape
443 Vari ous 300-foot Calibrated Steel Tape

460-479 - Uncalibrated Steel Tapes

460 Unspeci fi ed Uncal i brated Steel Tape or Rul er
461 Vari ous 30-nmeter Uncalibrated Steel Tape
462 Vari ous 100-f oot Uncal i brated Steel Tape
463 Vari ous 300-foot Uncalibrated Steel Tape

500-599 - LI GHTWAVE DI STANCE- MEASURI NG EQUI PMENT
4

500 Unspeci fi ed Li ght wave El ectro-Optical DVE



501 AGA Ceodi nreter Model 1

502 AGA Ceodi nreter Model 2 or 2A
503 AGA Ceodi net er Model 3
504 AGA Ceodi mret er Model 4A, 4B, or 4D
505 AGA Ceodi met er Model 4L or 4L 10A
506 AGA Ceodi net er Model 6
507 AGA Ceodi met er Model 6A
508 AGA Ceodi nret er Model 6B
509 AGA Ceodi net er Model 6BL
510 AGA Ceodi nreter Model 7T
511 AGA Ceodi mret er Model 700 or 710
512 AGA Ceodi mreter Model 76 or 78
513 AGA Ceodi net er Model 8
531 Keuffel & Esser LSE Ranger I, 11, or 111
532 Keuffel & Esser LSE Ranger IV
533 Keuffel & Esser LSE Ranger V
534 Keuffel & Esser LSE Rangemast er
535 Keuffel & Esser Rangenaster 11
536 Keuffel & Esser Uni r anger
F-7
CCDE MANUFACTURER | NSTRUVENT MODEL OR TYPE
* k% k% % *kkhkkkhkkhkkkh*k k)% EE IR I I I I I I I I I I b I b

500-599 - LI GHTWAVE DI STANCE- MEASURI NG EQUI PMENT - CONTI NUED

4
541 Spectra- Physi cs Ceodolite 3G
542 Spectra- Physi cs Transitlite LT-3
551 Kern ME- 3000 Mekonet er
561 Cubi ¢ Perci sion Rangenmaster 111
562 Cubi ¢ Perci sion Ranger V-A
571 Leitz Red 2L
600- 699 - | NFRARED DI STANCE- MEASURI NG EQUI PMENT
4
600 Unspeci fi ed Infrared El ectro-Optical DMVE
601 AGA Ceodi neter Mddel 12 or 12A
602 AGA Geodi et er Mddel 78,110, 114,116
603 AGA Ceodi neter Model 210 or 220
604 AGA Ceodi neter Model 120 or 216
605 AGA Ceodi neter Mbdel 6000
606 AGA Ceodi neter Model 14 or 14A
607 AGA Ceodi neter Model 112 or 122
611 Pl essey Tel l uroneter CD-6
612 Pl essey Tel | uroneter MA-100
613 Pl essey Tel | uroneter MA-200
616 Lietz Red Mni 2
617 Lietz Red 2A
621 wWild Di stomat DI -3 Series
622 wWild Di stomat DI -10 Series
623 wWild Di stomat Di-4L
624 wWild Distomat DI -5 or DI -5S
625 wild DI 1000 or 1000L
626 wild DI 2000
627 wWild DI 3000 (tine-pulse)
628 Leica/ Wl d DI 2002
629 Leica/ Wl d D 1600
631 Kern DM 500
632 Kern DM 1000 or DM 2000

633 Ker n DM 104 or DM 150



634 Ker n DM 503 or DM 550

635 Ker n DM 504
641 Zei ss/ ber kochen SM 11 or RegElta 14
642 Zei ss/ ber kochen El di Series
643 Zei ss/ ber kochen SM 4
651 Keuffel & Esser LSE M croranger or M croranger 11
652 Keuffel & Esser LSE Aut or anger
661 Hewl ett - Packard 3800A or 3800B
662 Hewl ett - Packard 3805 or 3810
663 Hewl ett - Packard 3808A
667 Pent ax MD-14 or MDD 20
671 Cubi c Precision Cubi t ape DM 60
672 Cubi c Precision HDM 70
F-8
CCDE MANUFACTURER | NSTRUVENT MODEL OR TYPE
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600- 699 - | NFRARED DI STANCE- MEASURI NG EQUI PMENT - CONTI NUED

4
673 Cubi ¢ Precision DM 80 or Dw 81
674 Cubi c Precision Aut oRanger 11
675 Cubi ¢ Precision Beetl e 500 or 500S
676 Cubi ¢ Precision Beetl e 1000 or |000S
681 Carrol & Reed Akkur anger Mark |
685 Topcon DMVt C2
686 Topcon DM A2 or DM A3
687 Topcon DM S2 or DM S3
688 Topcon GIs- 2R
693 Ni kon ND 20 or ND 21 or ND 26
694 Ni kon ND 30 or ND 31
700-799 - M CROMVE DI STANCE- MEASURI NG EQUI PIVENT
4
700 Unspeci fi ed M crowave El ectro- Magnetic DMVE
701 Pl essey Tel l uroneter MRA-1
702 Pl essey Tel | uroneter MRA-2
703 Pl essey Tel | uroneter MRA-3
704 Pl essey Tel l uroneter MRA-4
705 Pl essey Tel | uroneter MRA-5
709 Pl essey Tel | uronet er CA-1000
731 wWid D stomat DI -50
732 wWid D stomat DI -60
741 Cubi c El ectr ot ape DM 20
751 Fairchild M crochain
800-899 - TOTAL STATI ON- MEASURI NG EQUI PVENT
4
800 Unspeci fi ed Total Station

801-860 - Self Contained |Instrunents

801 Leitz SDMBF or SDMBFR
802 Leitz SET 2

803 Leitz SET 3

804 Leitz SET 4

810 Ni kon NTD- 4

811 Ni kon NTD- 2S

812 Ni kon DTML



813 Ni kon DTV

816 CGeotroni cs AB Ceodi neter 142

817 AGA Ceodi neter 140

821 Pent ax PX20D

822 Pent ax PX10D

823 Pent ax PX06D

824 Pent ax PTS- 10

F-9

CCDE MANUFACTURER | NSTRUVENT MODEL OR TYPE
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801-860 - Self Contained Instrunents - Conti nued

825 Pent ax PTS-1110

826 Pent ax PTS- 1105

830 Topcon GIS or GIS-2R
831 Topcon GIS-3B or GIS 3C
832 Topcon ET-1 or ET-2

833 Topcon GIS-4A or GIS-4B
840 wWid TC1600

841 wWid TC2000

842 Leica/WId TC2002

850 Zei ss ELTA 3

851 Zei ss ELTA 4

856 Hew et t - Packard 3820A

861-899 - Modul ar Instrunents

861 Kern E1l/ DMb04

862 Kern E2/ DMb04

871 Leitz DT2/Red M ni 2

872 Leitz DT2/ Red 2A or Red 2L

881 wild T1000

882 wild T1600

883 wild T2000 or T2000S

884 wid T2002

885 Leica/ Wl d T3000
900-999 - OTHER M SCELLANEQUS SURVEYI NG EQUI PMENT
4

900 Unspeci fi ed M scel | aneous Surveyi ng

Equi pnent
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ANNEX G

ELLI PSO D HEl GHT ORDER- AND- CLASS (OC) CCDES

Thi s annex contains ellipsoid height Order and C ass (OC) codes. These two-
digit codes are used to classify each ellipsoid height val ue observed and
adj usted 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 ng draft standards for classifying
el li psoid hei ght determ nations:

b = Maxi mum Hei ght

OC Code Cl assification Di fference Accuracy
11 First Oder, dass | 0.5
12 First Oder, dass Il 0.7
21 Second Order, d ass | 1.0
22 Second Order, dass |1 1.3
31 Third Order, dass | 2.0
32 Third Order, dass |1 3.0
41 Fourth Order, d ass | 6.0
42 Fourth Order, Cass |1 15.0
51 Fifth Oder, dass | 30.0
52 Fifth Oder, dass Il 60.0

The el lipsoid height difference accuracy (b) is conmputed froma mninmally
constrai ned, correctly weighted, |east squares adjustnent by the fornula:

b =s/ sqgrt(d)

hori zontal distance in kiloneters between control points.
propagat ed standard devi ation of ellipsoid height difference
inmllineters between control points obtained fromthe | east
squar es adj ust nent .

where: d

The following table lists the standard errors of ellipsoid height differences at
various di stances:

Standard Error (nm

OC Code

Di st ance (km

'_\
H
|l—\
N
N
H
|l\)
N
w
H
w
N
N
H
N
N
(&)}
H
(o))
N

1 .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 50 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
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ANNEX |

SUMVARY OF CCDES USED | N GECDETI C SURVEY PO NT DESCRI PTI ONS

Thi s 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 GEODETI C SURVEY PO NT DESCRI PTI VE
(GEGD DESC) DATA.

DR CODE - used to identify the descriptive data by type.

ENTRY
D

R

DEFI NI TI ON
An original description of a newy set nmark

Everything el se (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

DEFI NI T1 ON

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 conplete textua
description of the mark, but may contain updates or nodifications
to the nost 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 conmplete re-description of a mark which is included in the NGS
data base

SPECI AL _APPLI CATI ONS CODE - used to represent certain specialized information
about the control point.

ENTRY DEFI NI TI ON
F Fault nmonitoring site
N Site not suitable for receiving satellite signals
O O her (see descriptive text)
P Site determined suitable for receiving satellite signals in
connection wi th geodetic surveys
T Ti dal station
-1
SETTI NG CODE - used to conplenent all MARKER TYPE CODES except Landnmark stations.
SHALLOW SETTI NGS (LESS THAN 10 FT DEEP) DEFAULT STABI LI TY CODE
00 - setting not listed - see description D

01 - unspecified shall ow D



02 - driven into the ground

03 - inbedded in the ground

04 - surrounded by a mass of concrete

05 - set into the top of an irregular nass of concrete

07 - set into the top of a round concrete nmonunent

08 - set into the top of a square concrete nonunent
set into the top of a prefabricated concrete post

09 - ... inbedded in the ground
10 - ... surrounded by a mass of concrete
11 - ... inbedded in a nmass of concrete
set into a prefabricated concrete block ..
12 - ... inbedded in the ground
13 - ... surrounded by a mass of concrete
14 - i thedded in a nass of concrete

15 - é.ﬁetal rod driven into the ground
16 - a nmetal rod with base plate buried/ screwed into the ground
set into the top of a netal pipe ..

O0o00 O000 OO0OOO0OO0O OO0 OO00000

17 - ... driven into the ground
18 - ... inbedded in the ground
19 - ... surrounded by a mass of concrete
20 - ... inbedded in a nass of concrete
set in concrete at the center of a clay tile pipe ..
21 - ... fastened to a wooden pile driven into nmarsh
22 - ... inbedded in the ground
23 - ... surrounded by a mass of concrete
24 - ... inbedded in a nass of concrete

SETTI NGS | N STRUCTURES

30 - light structures (other than |isted bel ow) D
31 - pavements (street, sidewal k, curb, apron, etc.) D
32 - retaining walls, etc.= concrete | edge C
33 - piles and poles (e.g. spike in utility pole) D
34 - footings/foundation walls of snall/medi um structures C
35 - mat foundations, etc. = concrete slab C
36 - massive structures (other than listed bel ow) B
37 - massive retaining walls B
38 - abutments and piers of |arge bridges B
39 - tunnels B
40 - massive structures with deep foundati ons A
41 - large structures with foundati ons on bedrock A
UNSLEEVED DEEP SETTINGS (10 FT. + )

45 - unspecified depth C
46 - copper-clad steel rod B
47 - gal vani zed steel pipe B
48 - gal vani zed steel rod B
49 - stainless steel rod B
50 - alum num all oy rod B

-2

SLEEVED DEEP SETTINGS (10 FT. +) DEFAULT STABILITY CODE
55 - unspecified pipe/rod in sleeve B
56 - copper-clad steel rod in sleeve B
57 - gal vani zed steel pipe in sleeve B
58 - gal vani zed steel rod in sleeve B
59 - stainless steel rod in sleeve B
60 - alumnumalloy rod in sleeve B

SETTINGS I N ROCKS OR BOULDERS



unspeci fied rock

in rock outcrop

set into a drill hole in rock outcrop
and marked by a chisel ed cross
and marked by a chiseled triangle
and marked by a chiseled circle
and marked by a chiseled square

in a rock |edge

set into a drill hole in a rock |edge
at the intersection of two chiseled |ines
and marked by a chiseled triangle
and marked by a chiseled circle

... and marked by a chiseled square

in a boul der

set into a drill hole in a boul der
and marked by a chisel ed cross
and marked by a chiseled triangle
and marked by a chiseled circle
and nmarked by a chiseled square

in a partially exposed boul der

set into a drill hole in a partially exposed boul der
and marked by a chisel ed cross
and marked by a chiseled triangle
and marked by a chiseled circle
and marked by a chiseled square

i n bedrock

set inadrill hole in bedrock

set into a mass of concrete ...

in a depression in rock outcrop

in a depression in a rock | edge

in a depression in a boul der

in a depression in a partially exposed boul der
in a depression in the bedrock

-3

MARKER TYPE CODES - (Not for Landmark stations)

00> T000000000000>>2>2>2>2>2>>>>>>W

A - alum num marker (other than a disk) E - earthenware pot

B - bolt F - flange-encased rod
C - cap-and-bolt pair G - glass bottle

DA - astro pier H- drill hole

DB - bench mark disk I - nmetal rod

DD - survey disk J - earthenware jug



3 %9 8 % 8 2R EFFRN
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- traverse station disk

- gravity station disk

- horizontal

- tidal

- gravity reference mark disk

- magnetic station disk

- unspecified disk type (see text)
- base line pier disk

- calibration base Iine disk

- reference mark disk

- triangulation station disk

- topographic station disk

- boundary marker disk

- vertical contro

- azimuth mark di sk

contr ol

station disk

S < c 4 0 $®O TV O z Z

NCS hydr ogr aphi ¢ survey di sk Y -

7 -

MARKER TYPE CODES (Landnark stations)

Landnar ks

Not Li st ed:

00 - see description
Natural Objects:

01 - lone tree

02 - conspi cuous rock
03 - nountain peak
04 - rock pinnacle
05 - rock awash

Wat erfront Landmarks
and Visual Aids

to Navigation:

11 - piling

12 - dol phin

13 - lighthouse

14 - navigation light

- range marker

Tanks and Towers:

51 - tank

52 - standpi pe tank
53 - elevated tank

54 - water tower

55 - tower

56 - skel eton tower
| ookout tower

control tower

M scel | aneous

Landnarks:

61 - pole

62 - flagpole

63 - stack

64 - silo

65 - grain el evator

66 - w ndmll

clay tile pipe

gravity plug
amo shel |l casing
nai |

chiseled circle
pi pe cap

chi sel ed square
rivet

spi ke

chiseled triangle
concrete post

st one nonunent
unnonunent ed

chi sel ed cross
drill

hole in brick

see description



16 - daybeacon 67 - oil derrick

17 - flag tower 68 - comercial sign
18 - signal nast 69 - regul atory sign
70 - nonunment
Aeronautical and 71 - boundary nonument
El ectronic Aids 72 - cairn
to Navigation: 73 - | ookout house
74 - large cross
21 - airport beacon 75 - belfry
22 - airway beacon
23 - VOR antenna Feat ures of
24 - RBN ant enna a Building:
25 - radar antenna
26 - spherical radone 81 - gable
27 - radio range nast 82 - finial
28 - LORAN nast 83 - flagstaff
84 - lightning rod
Br oadcast and 85 - chi mey
Conmuni cat i ons 86 - cupol a
Facilities: 87 - done
88 - observatory done
41 - antenna nast 89 - spire
42 - radi o/ TV mast 90 - church spire
43 - radi o/ TV t ower 91 - church cross
44 - mcrowave nast 92 - antenna
45 - m crowave tower 93 - mcrowave antenna

94 - rooftop ventilator
95 - rooftop bl ockhouse

-5
MAGNETI C CODE - used to indicate the nagnetic property of the mark or nonument.

- steel rod adjacent to nonunent

- bar magnet inbedded i n nonunent
- bar magnet set in drill hole

- marker is a steel rod

- marker equi pped with bar magnet
no magnetic materia

- other - see description

- marker is a steel pipe

- steel rod inbedded i n nmonunent

- steel spike inbedded in nonument
- steel spike adjacent to nonument

= nwxUVOoZZI " ITW>

TRANSPORTATI ON CODE - used to indicate the node of transportation used (or to be
used) to reach the station or to reach the | ocation where packing begins, if
packing to the station site is required.

- light airplane

- boat

- car (or station wagon)

- float airplane

- helicopter

ot her (see descriptive text)

- light truck (pickup, carryall, etc.)
truck (larger than 3/4 ton)

tracked vehicle (Wasel, Snowcat, etc.)
four-wheel drive vehicle

Xs—HU"oITmoOw>»

AGENCY CODE - used to indicate the type of survey organi zati on which established
or recovered the geodetic control point.



SrXC~"ITEOTMMOO®>

Nati onal Agencies

Inter-State or Inter-Province Agencies

State, Province, Comonwealth, and Territorial Agencies
County Agenci es

Muni ci pal Agencies (G ties)

Inter-Gty and Inter-County Agencies

Rai | r oads

Uility and Natural Resource Conpani es

Surveyi ng, Engineering, and Construction Industry
Educational Institutions

Prof essi onal and Amateur Associ ations

M scel | aneous Commercial or Private Firns

Non- Speci fi ¢ Desi gnhators

CONDI TION CODE - used to indicate the condition of the nmonunment or mark each tine

t he geodetic control point is recovered.

G

XTUTOoZ2

Good

Not Recovered, Not Found

O her (See descriptive text)

Poor, Disturbed, Mitil ated, Requires M ntenance
Destroyed (See Note Bel ow)

-6

STABILITY CODE - nmay be entered in the *26* coded record to override the software

default codes in the descriptions for publication.

CODE DEFI NI TI ON

A Monunent s expected to hold their el evations very well.

B Monurnent s which generally hold their elevations fairly well.
C Monunent s which may be affected by surface ground novenents.
D Monunent s of questionable or unknown vertical stability.
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ANNEX J

NGS GPS ANTENNA CODES

GPS ANTENNA CODE MANUFACTURER, MODEL/ NAME COF ANTENNA

khkhkkhkhhkhhkhhhhhhhdhhhhdhhdhdhhdhhdrhdrdrdhdrrddrrd*x

ALLEN OSBORNE ASSCC., DORNE MARGCOLIN B

khkkkhkhkhkkkhkhkkkhkhkk*k

AOQA D Mrcr B
ASH 700228.
ASH 700228.
ASH 700228.
ASH 700228.
ASH 700228.
ASH 700700.
ASH 700700.
ASH 700700.
ASH 700718.
ASH 700718.
ASH 700829.
ASH 700829.
ASH 700829.
ASH 700829.

EIDOONUJIDOUJ:DITIUOUJZD

ASHTECH, L1/L2

ASHTECH, L1/L2

ASHTECH, L1/L2, NO LEVEL

ASHTECH, L1/L2, REV. B 'L-SHAPED NOTCHES
ASHTECH, L1/L2, REV. B 'L-SHAPED NOTCHES
ASHTECH, MARI NE L1/L2

ASHTECH, MARI NE L1/L2

ASHTECH, MARI NE L1/L2

ASHTECH, GECDETIC |11 ANTENNA

ASHTECH, GECDETIC |11 ANTENNA

ASHTECH, GECDETIC Il ANTENNA, USCG VERSI ON
ASHTECH, GECDETIC Il ANTENNA, USCG VERSI ON
ASHTECH, GECDETIC Il ANTENNA, USCG VERSI ON
ASHTECH, GECDETIC Il ANTENNA, USCG VERSI ON

ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
GEO
JPL
JPL
LEl
LEl
LEl
LEl
LEl
LEl
LEl
LEl

700936. A-rd
700936.B-rd
700936. C-rd
700936.D-rd
700936. A
700936. B
700936. C
700936. D
2200

D Mrcr R

D Mrcr T
SR299. |
SR299. X- gp
SR299. X+gp
SR399. |
SR399. X-gp
SR399. X+gp
AT303+rd
AT303-rd
4647942
72110

ASHTECH, CHOKE RI NG ANTENNA - NO RADOME
ASHTECH, CHOKE RI NG ANTENNA - NO RADOME
ASHTECH, CHOKE RI NG ANTENNA - NO RADOME
ASHTECH, CHOKE RI NG ANTENNA - NO RADOME
ASHTECH, CHOKE RI NG ANTENNA

ASHTECH, CHOKE RI NG ANTENNA

ASHTECH, CHOKE RI NG ANTENNA

ASHTECH, CHOKE RI NG ANTENNA

GEOTRACER,

JET PROPULSI ON LAB., DORNE MARGOLIN R
JET PROPULSI ON LAB., DORNE MARGOLIN T
LEI CA, SR299 RECElI VER W TH | NTERNAL ANTENNA
LEI CA, (AT202) EXTERNAL W THOUT GP

LEI CA, (AT202) EXTERNAL WTH GP

LEI CA, SR399 RECEI VER W TH | NTERNAL ANTENNA
LEI CA, (AT302) EXTERNAL W THOUT GP

LElI CA, (AT302) EXTERNAL WTH GP

LEI CA, CHOKE RI NG ANTENNA - W TH RADOVE
LEI CA, CHOKE RI NG ANTENNA - NO RADOVE
MACROMETRI CS, MACROMETER CROSSED DI POLES
TOPCON,

M CROPULSE, M PULSE L1/L2 SURVEY

TRM 14532. 00
TRM 14532. 10
TRM 22020. 00

TRV 22020. 00- gp
TRM 27947. 00- gp
TRM 27947. 00+gp

TRM 23903. 00
TRM 29659. 00
TRM 33429. 00
SEN 67157514

SEN 67157514+cr

SEN 67157549

SEN 67157549+cr

SEN 67157596

SEN 67157596+cr

TRI MBLE,
TRI MBLE,
TRI MBLE,
TRI MBLE,
TRI MBLE,
TRI MBLE,
TRI MBLE,
TRI MBLE,
TRI MBLE,

4000SST/ SSE L1/L2 GECDETIC
4000SSE KIN L1/L2 - NO &GP
COWPACT L1/L2

COWPACT L1/L2 - NO &P
RUGGED L1/L2 - NO GP
RUGGED L1/L2 - WTH GP
PERVANENT L1/L2

CHOKE RI NG ANTENNA

M CRO CENTER

SENSOR SYSTEMS, L1/L2

SENSOR SYSTEMS, W TH CHOKE RI NG
SENSOR SYSTEMS, L1

SENSOR SYSTEMS, L1 WTH CHOKE RI NG
SENSOR SYSTEMS, L1/L2

SENSOR SYSTEMS, L1/L2 WTH CHOKE RI NG
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MODEL#/ PART#

kkhkkkkhkkkhkhkk*k

700228A
700228B
700228C
700228D
700228E
700700 (A)
700700 (B)
700700 (C)
700718A
700718B
700829 2
700829 3
700829A
700829A1
700936A
700936B
700936C
700936D
700936A
700936B
700936C
700936D
2200

W LD AT202
W LD AT202

W LD AT302
W LD AT302
LEI CA AT303
LEI CA AT303

72110

14532- 00
14532-10
22020-00
22020-00
27947-00
27947-00
23903-00
29659- 00
33429-00



ANNEX K

PROJECT REPCRT | NSTRUCTI ONS

Informati on concerning data preparation and transmittal to NGSis found in
Chapter 1, HORI ZONTAL CONTROL (HZTL) DATA, in Chapter 5, VERTICAL CONTROL (VERT)
DATA, and in Chapter 9, GRAVITY CONTROL (GRAV) DATA. The section titled "Media
for Submtting Data" describes procedures for packagi ng of the data as well as
information required in the letter of transmttal pertaining to the floppy disks
or magnetic tape. The transmittal letter should inventory the total contents of
the shipment. |In addition, special instructions for submtting GPS rel ative
positioning data to the NGS are provided in ANNEX L.

The nost inportant supporting docunent that should be included with the shipnent
is the project report. The project report is the permanent hardcopy record that
summari zes project acconplishments. It describes the general project goals and
t he equi prrent and procedures enpl oyed to neet specific conditions and
requirements. The report provides information useful for verification and

adj ustment, including detail ed expl anati on of unusual or special features of the
project. The recommended content of a project report follows. The project
sketch is an attachnent to the report. For projects totally or partially
supported by NGS, a different report nay be required.

Report Qutline for a Horizontal Control Project

I. Title page. List the type of report (Horizontal Control), order-class
of survey, project title including the state, any appropriate
i dentifying control number, begi nning and endi ng dates of field work,
agency name, and the nane of the project director (supervisor). The
project title should include the locality of the survey (e.g., Brainerd
to Crosby, M\).

I1. The report shoul d address the foll ow ng topics:

A. Location. Briefly describe the project area, indicating each
state and the counties in which the project is |ocated.

B. Scope

1. Purpose. State the purpose of the survey and the extent to
whi ch the requirenments were satisfied

2. Specifications. State the specifications which were foll owed
and the nethods used.

3. Mnunentation. Describe the nonunentation that was
est abl i shed and recovered.
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4. Instrumentation. List the instrunents and equi pnent used.
For EDM describe the instrunment calibration and how the
calibration and refractive index corrections were applied.
I ncl ude nodel and serial nunbers of all instrunentation

5. Special equipnment. List any special equipnment used.



Exanpl es include Bilby towers, helicopters, wooden stands,
Peck towers, etc

Exi sting control. List all existing horizontal contro
contained in the project area, NGS-published or otherw se.
For NGS control, list the quadrangl e and station nunbers.

Al so, include any bench marks used to control the el evations.
For existing horizontal control not connected to the new
survey, include an expl anation of why connections were not
made.

Comment s (THS IS THE MOST | MPORTANT SECTI ON OF THE REPORT!)

1

Reconnai ssance. \When a reconnai ssance plan was submtted and
approved by NGS prior to beginning the field measurenents,
descri be any changes fromthe original reconnai ssance and the
reasons for the changes.

Speci fications. Describe any deviations fromthe specifica-
tions used and the reason for such deviati ons.

Conput ations. Describe which conputations were performed
the coordi nate systemused (e.g., latitude and | ongitude,
state plane, or local rectangular grid), and what type of
adjustment, if any, was perforned.

Probl ens. Describe any problens encountered such as: noved
or "suspect" marks, bad check angles, and poor position,
azi muth, and | ength checks.

Recommendati ons. Descri be any recomendations for future
field measurenents and/or reconputation of published data.

Statistics

1

Points. List the nunber of points positioned grouped by type
of mark such as: new main schene, old mai n schene, and/or
| andmar k st ati ons.

Qoservations. List the nunber of observations and their

preci sion grouped by type of observation such as: horizontal
directions, zenith distances, vertical angles, distances, and
astronom ¢ azi nut hs
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d osures

a. Triangle. List the nunber of triangles, the average
triangle closure, and the maxi mumtriangl e closure. For
the maximumtriangle closure, identify the three
vertices.

b. Traverse. For each traverse closure, identify the
traverse segnent and list the azimuth closure, the
position closure, the total |ength, the nunber of
courses, and the m ni mum course | ength.



4. Reoccupations. List any reoccupied stations, the lines
reobserved, the reason for the reneasurenent.

5. Check neasurenments. List conparisons between previously
observed angl es (check angl es) and/or distances w th current
observations. Also, list the average and maxi mum
di sagr eenent s.

6. Fixed neasurements. List conmparisons between conputed
observations (conmputed from existing coordi nate data) and
current observations. Also, list the average and nmaxi mum
di sagr eenent s.

E. St at us

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 nane and tel ephone nunber of a person
to contact regardi ng questions which may arise during NGS
processi ng of the data.

Attachnent 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 nust show station nanes and |ines which were observed for
angl es and di stances. To ensure that reproductions and filmre-
ductions of sketches are of optinmum quality, sketches should not be
drawn on maps. Although linen, nylar or vellumare 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 geonetry is one
objective of the sketch, and, therefore, a scaled drawing with tick
marks is required. Synbols and notations explained in C&GS Speci al

Publication 247, (1959: pp. 6,191, and 192) are suggested. The
nanes of main scheme stations will be placed adjacent to the station
synbol . Suppl enmental stations may be nunbered for reference to a
list of names. Submitting agency or organi zati on name shoul d appear
inatitle block. The sketch may be handl ettered.
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Report Qutline for a Vertical Control Project

Title page. List the type of report (Vertical Control), order and
class of survey, project title including the state, any appropriate

i dentifying nunber (for projects that have been assigned H& accessi on
nunbers by NGS, the nunmbers should be listed on the title page),

begi nni ng and endi ng dates of both mark setting and | eveling, agency
nane, and the name of the project director (supervisor). The project
title should include the locality of the project.

The report should address the follow ng topics:

A. Location. Briefly describe the project area, including state
or states in which it is |located. Note the nunber of lines, their
general configuration, and their total distance.

B. Scope



Purpose. State the purpose of the survey and the extent to
whi ch the requirenments were satisfied.

Specifications. State the specifications which were foll owed
and the nethods used.

Monunment ati on. Descri be the nonunentati on that was
est abl i shed and recovered.

Instrunentation. Describe the equipnment, including a |ist of

i nstrunments, rods (including calibration information), and
recordi ng equi pnent. |nclude nodel and serial nunbers of all
equi pnent and the dates they were in use. Note the reasons
for return of equipnent for repairs or adjustnment. For rod
calibrations, cite which previously submtted calibration data
are to be used to process the project. |If none were submtted
previously, include such calibration data with the Ieveling
data submitted with this report.

C. Comments (TH S IS THE MOST | MPORTANT SECTI ON OF THE REPORT!)

1

Reconnai ssance. If a reconnai ssance plan was submtted and
approved by NGS prior to beginning the field measurenents,
descri be any changes fromthe original reconnai ssance and the
reasons for the changes.

Speci fications. Describe any deviations fromthe
speci fications used and the reason for such deviations.
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Routes. Briefly describe each line, including |line nunber or
other identification, topography and climate, features of the
routi ng such as control point spacing and frequency of
connections, unusual points |evel ed, unusual procedures, river
or valley crossings, and ties established.

Probl ens. Describe all problens encountered, such as: noved
or "suspect" marks, systematic new m nus-old conparisons, poor
ground or atnospheric conditions, etc.

Recommendati ons. Mention specific sections that required
additional work as a result of prelimnary analysis. Describe
areas which may require additional leveling in the future

D. Statistics

1

Cl osures. List loop closures for all |oops of concurrent
surveys. State the accumul ated forward-backward difference
for each line.

Check-measurenents. Conpute and |ist new m nus-old
tabul ations for all releveling of previously |leveled Iines.
Al so, list the average and nmaxi mum di sagreenents.



3. Progress. (Needed only if submitting organization is
supported by NGS fundi ng and/ or equi pnent). Total progress
al ong |ines, double-run progress, single-run progress, total
di stance | evel ed, distance |eveled as reruns, and nunber of
secti ons.

4. Reruns. For all sections that were releveled for any reason
ot her than those exceeding the tolerance limt, list the
sections and the reasons for rel eveling.

E. St at us

1. Records. Describe the current status and future disposition
of the station and observation records. |f submitted to NGS
they will be archived in a Federal records center.

2. Contact. Provide the nane and tel ephone nunber of a person to
contact regarding questions which may arise during NGS
processi ng of the data.

[11. Attachnents to the report. Include as an attachnent to the report a
simpl e sketch of the project area showi ng conpleted |ines, junctions,
and | oops. A section of the State Index Map of Control Leveling is
sufficient with progress nmarked and lines clearly | abeled. Al so,
attach copi es of sketches showi ng | oop cl osure conputations.

Report Qutline for a GPS Control Project

(See ANNEX L begi nning on page L-5)
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Assi stance and Mailing | nformtion

The point of contact at NGS for questions concerning the |nput Fornmats and
Specifications of the National CGeodetic Survey Data Base is:

M. Sherrill Snellgrove

Nat i onal Geodetic Survey

NOAA, N NGS23

1315 East-West H ghway, Station 8753
Silver Spring, Maryland 20910- 3282

Tel ephone: (301) 713-3200, ext. 100

C assical horizontal and/or classical vertical data sent to NGS via
U S. Postal Service, United Parcel Service or simlar commercial carrier
shoul d be addressed:

Director, National Geodetic Survey
NOAA, N NGS12

1315 East-West H ghway, Station 9202
Silver Spring, Maryland 20910- 3282

GPS data sent to NGS via U S. Postal Service, United Parcel Service or simlar
commercial carrier should be addressed:

Ms. Madeline Wiite



Nat i onal Geodetic Survey

NOAA, N NGs42

1315 East-West H ghway, Station 8432
Silver Spring, Maryland 20910- 3282

REFERENCE
Cossett, F.R, 1950, rev. 1959: Mnual of geodetic triangulation

C&GS Special Publication 247, 344 pp. National CGeodetic Information
Branch, NGS, NOAA, Rockville, NMD 20852.




ANNEX L

GUI DELI NES FOR SUBM TTI NG GPS RELATI VE PGCsI TI ONI NG DATA

d obal Positioning System (GPS) relative positioning data submtted to the

Nati onal Geodetic Survey (NGS) of the National Cceanic and Atnospheric

Admi nistration for inclusion in the National Geodetic Reference System (NGRS) nust
nmeet the follow ng requirenents.

1.0 GPS RAW OBSERVATIONS (R-files): The raw GPS observations will be sent to NGS
in a format specified by NGS at the tinme of submission. Each R-file consists of
the set (one or nore data files) of raw GPS data for each uni que (independent)
occupation of a station. For exanple, if there were four receivers observing
during each of five sessions a total of 20 raw data sets woul d be col |l ected

2.0 GPS VECTOR SOUTIONS (G file): The unadjusted vectors will be submitted in
the format specified in ANNEX N. Subnmit one Gfile for each GPS survey project.
The Gfile may be generated fromone of the following: (1) a subroutine of the
GPS vector processing software; (2) a stand-alone programthat reads the printer
output file of the vector processing software; or (3) software that pronpts the
user for keyboard entries such as CR8G (NGS 1988).

The Gfile contains such informati on as:

(1) Fronmto station identification

(2) Vector coordinate differences (DX, DY, DZ), standard devi ations,
correlations (or covariance data)

(3) Nane of processing software and version

(4) Date of solution

(5) Source of the ephenerides

(6) Coordinate system (datun) for the vectors

(7) Method of reduction (i.e., fixed or adjusted orbit solutions,
singl e session or network reduction node, and single or dua
frequenci es).

When processing data fromtwo stations at a tinme, the technique is called the
"single" vector processing nethod. |If one uses this nethod for data conpiled in
the Gfile, the Gfile may include all possible unique conbinations (independent
and dependent) of the vectors. Wth this nethod there will be n(n-1)/2 possible
vectors for each observing session, where n is the nunber of receivers

si mul t aneously observing during the session. |If only the (n-1) independent
vectors are submtted, then every effort nust be nmade to submit the shortest
vectors since these are nost likely to be the results of fixed integer bias

sol uti ons.

If processing all data collected during an i ndependent observing session in a
conmbined nultiple vector solution the conputation is called the "session"
processing nethod. The session Gfile entry would include results for the (n-1)
i ndependent vectors, where n is equal to the nunber of receivers collecting data
si nul taneously during the uni que observing session
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If processing nmultiple sessions in a conbined solution the result is called a
"network" solution. The Gfile would contain (s-1) independent vectors from each
network solution, where s is the total nunber of unique stations incorporated in
t he sol ution.

The vectors generated in the "fixed orbit" solution node using either the
"broadcast" (predicted) or "precise" (post fit) ephemerides will be referenced to
the satellite or fiducial station coordinate system The current broadcast



epheneri s coordinate systemis known as the Wrld Geodetic System 1984 (WSS 84)
(DVA 1987). Al analyses submitted to NGS, including mininmally constrained or
"free" adjustnments, will be conpleted in the WES 84 systemor an internationally
recogni zed coordi nate system

3.0 GPS PROJECT AND STATI ON OCCUPATI ON DATA FILE (B-file): Subnmit one B-file for
each project. It may be created by using a programlike 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 nane, |ocation,
etc.) and information for each station occupation [such as observer’s initials,
nodel and serial nunber of equipnent, best estinmates for the station coordi nates,
weat her data, antenna hei ght neasurenents (vertical), station nane, operator
comments, receiver tinme-offset neasurenents (if applicable), etc.].

B-file formats are described in Volune 1, Chapter 2.

4.0 STATION DESCRIPTION FILE (D-file): Create one D-file for each GPS project.
This file contains descriptive or recovery information for each station visited
during the GPS survey. It would include any points connected to the GPS survey
usi ng conventional horizontal surveying and/or differential |eveling techniques,
and niscel |l aneous reports for NGRS points visited but not occupi ed during the GPS
survey. Subnit the file in agreenent with the format described in volune I,
Chapter 3 and annexes C, D and |

New descri ptions should be created using program DESC which is part of a set of
prograns call ed DDPROC (NGS 1992). Descriptive data for existing NGRS points in a
proj ect area should be requested from NGS prior to starting reconnai ssance. The
data can be downl oaded fromthe NGS data base and converted to a formusabl e by

t he DESC program for updating purposes.

5.0 HORI ZONTAL CONNECTI ON SURVEY DATA FILE (T-file): A T-file nust be created
and submitted with the GPS project if the project includes any surveys observed
with conventional (terrestrial) horizontal surveying techniques. For exanmple, if
an existing station was not a suitable GPS site and an offset point was used, the
data conpiled in the T-file would be for the horizontal tie between the two
points. The T-file may be created with MIEN (NGS 1991b).

T-file formats are described in volunme |, chapters 1 and 2.

6.0 VERTI CAL CONNECTI ON SURVEY DATA FILE (L-file): |If the GPS survey project

i ncl udes observations using conventional differential |eveling techniques, an
L-file nmust be created and submitted with the GPS project data. For exanple, if a
bench mark could not be occupied directly with a GPS receiver systemand an offset
poi nt 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. |f 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 Volune ||

Create the L-file with NGS software called PCvOBS (NGS 1989). Note that this
programis to be used in place of program MIEN

7.0 ANALYSIS AND ADJUSTMENT DATA:

7.1 Loop misclosures and differences in repeat vector neasurenents should be
comput ed and eval uated to check for blunders or significant vector errors. They
are also used to obtain initial estimtes of the consistency of the GPS survey
network. They shoul d be done according to the "Ofice Procedures" in the
publication, "CGeonetric Accuracy Standards and Specifications for GPS Rel ative




Posi tioni ng Surveys" (FGCC 1989). Note that these checks are not an indication of
accuracy but rather a neasure of precision or repeatability.

Particular attention shall be given to detection of possible blunders caused by
antenna of f set nmeasurenents (vertical) and/or centering errors (horizontal). A
tabul ation of the results of repeat vector conparisons will be included in the
proj ect report.

7.2 Aninimally constrained (free) |least squares, three dinensional (3D

adj ustment (one station arbitrarily selected and held equal to known, i.e
publ i shed, NGRS coordinates) will be conpleted in accordance with the "Ofice
Procedures” of the "CGeonetric Accuracy Standards and Specifications for GPS
Rel ati ve Positioning Surveys" (FGCC 1989).

Submit a conputer listing (burst and bound) that shall clearly include at |east
the foll ow ng:

(a) Input vector conponent data. (Depending on adjustnent software
used, this may include variance-covariance data.)

(b) The "a priori" standard errors used if variance-covari ance data were
not used.

(c) Station list with name (abbreviated as appropriate), project unique
four-character identification code, project unique nuneric code used
in adjustnment, initial coordinates (latitude, |ongitude, 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 adjustnent.

(f) Adjusted coordinates for each station including the station held
fixed in the "free" adjustnent.

(g) Datumfor the satellite coordinate system (e.g., WSS 84)

(h) The reference ellipsoid used in the adjustnent. (e.g. WGES 84 or
GRS 80)

(i) Oher appropriate data or statistics.

The estimate of the variance factor ("a posteriori" variance of unit weight)
should be less than 2 in the "free" (mnimally constrained) adjustnment. |t may
range between 1 and 16 or nore dependi ng upon how cl ose the variance estinates for
the vector conponents of the vector solutions are to the true val ues.
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Estimates which are optinmistic (i.e., too small) will result in higher variance
factor values. Show clearly the name and version of the 3D adjustnent software
used.

7.3 A constrained 3D adjustnent shall be submitted if project specifications
require the conputation of adjusted coordinates for the new points in relation to
the I ocal datum A constrained adjustnment for a project in North or Centra
Anerica invol ves adjusting the GPS vector data while constraining stations to the
exi sting network of NGS published horizontal coordinate data in the North Anerican
Dat um of 1983 (NAD 1983) system and NGS published vertical data in the North
Anerican Vertical Datum of 1988 (NAVD 1988) systemor their successors.

The unknown orthometric heights will be determ ned by the nbst appropriate nethod
for achieving the specified accuracy standard for the project. This will usually
i nvol ve one of two nethods. The first nethod incorporates "a priori" geoida
undul ation data in the 3D adjustnent while holding fixed the orthonmetric heights
for stations with known val ues (determ ned by differential |eveling techniques).
The source for the geoidal separation data (e.g., GEA D 93) nust be given. This
i ncl udes the nane of software, version, and data used for conputing the geoida
separati on.

The second nmethod for determ ning orthometric heights from GPS vector data
i nvol ves perform ng 3D adj ustnents using no geoidal undulation data. In this



met hod, the orthonetric heights are held fixed while using zero values for the
geoi d hei ght above the ellipsoid in the 3D adjustnment. This forces the GPS
network to fit to the geoidal surface. The success of achieving the specified
accuracy standard for the orthonetric heights at the points with unknown val ues
wi || depend upon the flatness of the geoid in the project area and the
distribution of the stations with known orthonetric heights. This nethod is

di scussed in nore detail in the article "On the use of GPS vectors in

densi fication adjustnents" (Vincenty 1987).

A tabulated listing of stations and fixed and adj usted coordi nate val ues nust be
provided. The project report nust give a description of the nmethod used to
estinmate the orthometric heights.

8.0 PRQJECT SKETCH: A sketch will be drawn in black ink on white paper show ng

all stations occupied during the GPS survey. The sketch will have a border drawn
around the edge and nust include grid ticks for latitude and |ongitude. Use the

foll owi ng standard synbols for the stations:

(a) Squares for existing vertical network contro

(b) Open triangles for existing horizontal control stations

(c) Open triangles within squares for existing horizontal/vertica
stations

(d) Cdosed triangles for GPS stations

(e) Circles for stations occupied during previous GPS projects

A "D' next to the station synbol will be used to indicate a Doppler station that
has point-position coordi nates determ ned using "precise" ephenerides. (Contact
NGS for a list of Doppler stations with "precise" ephenerides point position
coordinates located in North Anerica.)
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Besi des the stations occupi ed, the sketch should show other stations of the
exi sting network |ocated within or near the project area. Specify in the project
report whether any attenpt was nade to recover these stations. The report nust
state why the recovered stations were not occupied. To show a station that was
not recovered use "NR' next to that station’s synbol. The sketch shall include a
boxed-in | egend that gives:

(a) project nane

(b) ogeneral locality

(c) nane of group nmaki ng observations
(d) project |eader

(e) nonth/year (fromto)

(f) scale of sketch

On a copy of the sketch, formclosed |oops of all (if practical) "independent”
(non-trivial) GPS vectors neasured. Show vectors conmon to an observing session
with different line types (dashed, dotted, etc., or other clear graphic
depiction). Show, next to one or nore of the independent lines for each session,
t he observing day nunber/session designation (e.g., 242B, 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 PRQJECT REPORT: The project report will be submitted in a binder with the
proj ect nane on the front of the binder and will be structured in the follow ng
nmanner :

l. | nt roducti on



A. Purpose - Describe the purpose for which the survey was conduct ed.
Show t he nane of the organization for which the survey was perforned.

B. Tine Period - State the arrival and departure dates for the field
crew
and dates of first and | ast observing sessions.

C. Point of Contact - Supply the nane, phone nunber, and mmiling 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
hori zontal) specified for the project.

Location - Describe the geographic |ocation and scope of the project in
general terns.

Conditions Affecting Progress - Specify equipnent failures, climte,
scope of project, site accessibility, reconnai ssance, nal functioning
satellites, etc.

Field Wrk

A. Chronology - Gve a brief description of the progression of the
proj ect.
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B. Instrunentation - Describe the nmake, nodel, and serial nunber of each
receiver used on the project.

C. Deviation fromlInstructions - Describe any deviation fromthe
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 occupi ed.

Data Processing Perforned - Describe the data processing that was done.
I nclude tasks such as transferring of data to different storage nedia,
data quality checking, station descriptions, vector deterninations, and
cl osure conmputations. Specify the epheneris type [broadcast (predicted)
or precise (post fit)] and the source.

Compl ete the foll owi ng sections as appropri ate:

A. Software Used - Specify all software by program nane and version
nunber which was used to acquire, nmanage, reduce, adjust, and submt

field data. |If the project data were reduced or acquired with different
versi ons of a program specify which version was used with which bl ock
of data.

B. Rejected Data - Specify observing sessions which were rejected and
reobserved. Include the reason(s) why the data froma particul ar
session were rejected.

C. Equi prent - Describe by manufacturer, nodel nunber, and serial nunber
all receivers used to collect the data. Indicate any equi pnent failures
whi ch nay have degraded the quality of data and/or vector determ nations
which were retained. Specify the data or vectors by station and
session, and the failed equi pmrent by conponent and serial nunber.

I ndicate data rejected because of equipnent failure in section B above.

D. Wather - Tabul ate required neteorol ogi cal observations for the
survey and include a copy with this report. List all observing sessions
whi ch occurred during periods of changing or severe weather conditions
such as passing fronts, storns, etc. A sinple table listing the



VI .

VI,

VI,

sessions i nfluenced and the weather condition will suffice.

E. Adjustnment - Discuss in detail the type(s) of adjustnent(s)
perfornmed. Show weighting techni que used, station(s) constrained,

nmet hod used to estinmate orthonetric heights and exi stence of independent
sub- networks. Discuss possi bl e weaknesses or distortions found or
suspected in the NGRS

F. Gosures - Tabulate the results of all |oop m sclosure conputations.
I nclude the vectors used, vector length, maxi mumclosure error in each
component, and average closure error in each component. Tabul ate

cl osure conponent error in terns of Cartesian coordinates (XYZ) and in
terns of the local terrestrial system|[N E U (north, east, up)]. Also,
tabul at e conpari sons of repeat vectors observed indicating vector

| engt h, and maxi mum and average cl osure for each vector comnponent.
Cosures will be stated in both neters and parts per million

L-6

Statistics

trivi

A. Stations Cccupied - List station names and give total stations
occupi ed based on each of the follow ng categories:

Exi stent NGRS horizontal stations

Exi stent NGRS vertical stations

Exi stent NGRS horizontal /vertical stations
Stations established

Stations previously occupied with GPS

groONE

B. Base |ines hserved - Conpute the total nunber of independent (non-
al) vectors observed during the project. Each observing session

cannot have nore than (N - 1) independent vectors, where N = nunber of
receivers. For exanple, if a project included 10 observing sessions and
4 receivers were used during each session, a total of 10(4-1) = 30

i ndependent vectors woul d have been observed.

C. Provide the total nunmber of observing days and total nunber of
sessions. For exanple, if the total nunber of observing days was 5 and
there were 2 sessions conducted each observing day, then the tota
nunber of observing sessions was 5 x 2 = 10.

Conment s and Reconmendati ons

I ncl

ude noteworthy coments and recommendati ons regardi ng the execution

of the GPS survey for this project (or future projects) not found
el sewhere in the project report.

Attachnents and Encl osures

A Station List - Include a table which lists the station nanme, four-
character station identifier, coordinates, elevation, session(s)
occupi ed, and station type for all stations occupied. The list will be
al phabetical 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 nultiple 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 perfornmed. Al so include any
revi sions or changes to the instructions or specifications.

D. Field Logs - Provide original or clear copies of field survey notes,
record books, and observation |logs. Wen appropriate, this will include
Log of Tinme Offset Measurenents and Log of Surface Meteorol ogica

Measur enent s.

E. Equi pnent Failure Logs - Include with the report a failure log for
any equi pnent used to gather data which failed anytinme during the
project. The log will state the nane of the conponent, serial nunber,
date of failure and nature of failure.

L-7
F. Project Qbserving Schedule - Prepare a |ist which sunmarizes the
foll owi ng: observing day nunbers/session letters, four-character station
identifiers, start and stop dates and tinmes (UTC), satellites observed
(PRN nunbers), receiver serial nunbers, antenna of fset neasurenents,
remar ks, etc.

EE R R I S I I R R I I R I R S S I R I I S S I R S S I R S I R R I R R R O

* Al data and material submitted nust be neat and legible (typed or *
* clearly witten in black ink). DO NOT SEND THE ONLY COPY OF ANY *

PAPER RECORDS OR DI G TAL DATA FI LES.

EE R R R I R I I I R I R I I R I I S R I R I R I O S I R R R S R R O

10.0 PRQIECT SUBM SSI ON CHECKLI ST: Exhibit Ais a formthat may be used to check
for conpl eteness when submitting GPS project data to the National Geodetic Survey.

11.0 DATA TRANSM SSI ON MEDIA: Al conputer-generated digital data files must be
subnmitted to the NGS in digital formon nedia approved by NGS at tine of
subni ssi on.

I f you have questions concerning the above requirenents, please contact:

Ms. Madel ine Wiite

Nati onal CGeodetic Survey

NOAA, N NGS42

1315 East-West Hi ghway, Station 8432
Silver Spring, Maryland 20910- 3282

Tel ephone: 301-713-3211, Ext. 188
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EXH BIT A

PRQJECT SUBM SSI ON CHECKLI ST
GPS PRQJECTS

Project Title:

Accessi on Nunber:

Submitting Agency:

Gbservi ng Agency:

Recei ver Type:

PACKAGE CONTENTS

Project Report and Attachnents Requi red For
Proj ect Report Al Projects
Approved Reconnai ssance and Project Sketch Al Projects
Project Instructions or Contract Specifications Al Projects
Fi nal Station List Al Projects
Station Visibility Diagrans Al Projects
Fi nal Qoserving Schedul e Al'l Projects
Cbservation Logs Al Projects
Equi prent Failure Logs NGS Proj ects

Loop M scl osures Opt i onal

NN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN S N
N e e e e e e e e e N e N N e S N N e e e

Free Adjustment with Analysis Al Projects
Free Adjustment with Accuracies Al'l Projects
Constrai ned Hori zontal Adj ustnent Al Projects
Constrai ned Vertical Adjustnent (NAVD 88 Heights)All Projects
Met eor ol ogi cal | nstrunent Conparison Logs If Specified
Phot ogr aphs of Views from Stations I f Specified
Phot ogr aphs or Rubbi ngs of Station Marks Al'l Projects
COVPGEB Qutput (Validation programB/ G file) Al Projects
OBSDES Qut put (Validation programD-file) Al'l Projects
OBSCHK Qut put (Validation programD-file) Al'l Projects
CHKDESC CQut put (Validation programD-file) Al'l Projects
ELLACC Cut put Al'l Projects
BBACCUR CQut put Al'l Projects

Digitized Data Files ( ) Diskettes () Qher:

Raw Phase Data (R-files) Al Projects
Base Line Vectors (Gfile) Al'l Projects
Project and Station Cccupation Data(Final B-file)All Projects
Descri ptions or Recovery Notes (D-file) Al'l Projects
Terrestrial Horizontal Cbservations (T-file) I f Applicable
Differential Leveling Qohservations (L-file) I f Applicable

NN AN AN AN
N N e e

Conments - Enter on the reverse side of this form
O g Code Name Date

Recei ved by:




Revi ewed by:

Revi ewed by:
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ANNEX N

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

This annex contains informati on about the d obal Positioning System (GPS) Data
Transfer Format (G File) records. The GFile consists of eight 80-colum
record types that are used to docunent the results of the conputation of

rel ative vectors, expressed as conponents, from simultaneously observed GPS
phase neasurenents. There nmay be only one Gfile for a project. Each Gfile
must contain one Project Record (A) and one or nore Session Header Records
(B). A Session Header Record (B) is required for each individually processed
vector or each sinultaneously processed group of vectors (session) at three or
nmore survey points. Each Session Header Record is followed by one or nore
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 conponents between two survey points. Correlation Records contain the
of f-di agonal elenments only of the correlation matrix for the vector conponents
in a session. Covariance Records contain the off-diagonal el enents only of
the covariance matrix for the vector conponents in a session. The records for
a sinultaneously processed vector set nmay only contain correlation or
covariance records but not a mx of the two. A Long Vector Record nmay only be
used when a vector component is larger than +/- 999,999.9999 neters. The
Coordinate (G Records may be used to record, for informational purposes
within the Gfile, the coordi nates of survey points held fixed during the
vector conputations or to provide location infornation regarding the Gfile.
Rel ati ve vectors are required even if coordinates are included. Station

I nformati on Records are used to docunent differing conditions or solution
types for vectors within a session. The Station Information Record (H) is
required only when an external tine standard is used with a receiver, when a
comrent needs to be nade about a station occupation, or when information about
a station occupation or vector solution is not the same as for all other
stations or vectors in a session. Miltiple Hrecords are all owed.

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

CC1 CODE RECORD TYPE

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

F Long Vector Record

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

H Station Information Record



Proj ect Record

01-01 A

02-03 Job Code (Chapter 1) Al pha
04-07 Year, Start of Project (local) (CCYY) I nt eger
08-09 Month, Start of Project (local) (MY | nt eger
10-11 Day, Start of Project (local) (DD) I nt eger
12-15 Year, End of Project (local) ( CCYY) | nt eger
16-17 Month, End of Project (local) (M) I nt eger
18-19 Day, End of Project (local) ( DD) | nt eger
20-78 Title of project Al pha
79-80 Reserved

Sessi on Header Record

01-01 B

02-05 Year, First Actual Measurenment (UTC) (CCYY) I nt eger
06-07 Month, First Actual Measurenent (UTC (WM | nt eger
08-09 Day, First Actual Measurenent (UTC) (DD) I nt eger
10-13 Tinme, First Actual Measurenent (UTC) (HHW) | nt eger
14-17 Year, Last Actual Measurenment (UTC) (CCYY) I nt eger
18-19 NMonth, Last Actual Measurenent (UTC) (MV) | nt eger
20-21 Day, Last Actual Measurenment (UTC) (DD) I nt eger
22-25 Tine, Last Actual Measurenent (UTC) (HHW | nt eger
26-27 Nunber of Vectors in the Session I nt eger
28-42 Software Nane & Version Al pha
43-47 Obit Source (agency that conputes orbit) Al pha
48-51 Obit accuracy estimate (XX xx meters) I mpl i ed Deci nal
52-53 Sol ution coordi nate system code (table, N-6) I nt eger
54-55 Sol ution neteorol ogi cal use code (table, N-6) | nt eger
56-57 Sol ution ionosphere use code (table, N-6) I nt eger
58-59 Solution tinme paraneter use code (table, N-6) | nt eger
60-60 Nom nal accuracy code (table, N-8) I nt eger
61-66 Processing agency code (Annex O Al pha
67-70 Year of Processing ( CCYY) I nt eger
71-72 Month of processing (M) | nt eger
73-74 Day of processing ( DD) I nt eger
75-80 Sol ution Type (table, N-7) Al pha

Note: Columms 43 through 47 of Record B contains the synbol of the agency
whi ch conputes and provides GPS satellite orbit information. Colums 61
through 66 contains the synbol of the agency that does the observation
reduction processing. Colums 52 through 80 of Record B assune all stations
use identical observing and conputation procedures. |If this is not the case
use Record Hto record the differences for each of those stations which vary
fromthose conditions noted on the B record.
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Vect or

Record

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

Not e:

Cc

Oigin Station Serial Number (ssn)

Differential Station Serial
( XXXXXXX, XXXX et ers)

Delta X

Standard Devi ation (X XXXxx meters)

Nunber

(vector tail) Integer
(vector head) Integer

| mpl i ed Deci nal
npli ed Deci ma

I
Delta Y ( XXXXXXX, XxXXX et ers) | mpl i ed Deci nal
Standard Devi ation (X XXXxx meters) I nplied Decima
Delta Z ( XXXXXXX, XxXXX et ers) | mpl i ed Deci nal
Standard Devi ation (X XXxx meters) I nplied Decima
Rej ecti on Code (use upper case Rto reject) Al pha

Oigin Station Data Media ldentifier

(See page N-6)

Differential Station Data Media ldentifier (See page N-6)

Reserved

St andard devi ati on val ues nust

Correl ati on Record

01-01
02-04
05-07
08-16
17-19
20-22
23-31
32-34
35-37
38- 46
47-49
50- 52
53-61
62-64
65-67
68-76
77-80

Not e:

D

Row | ndex Nunber
Col um | ndex Numnber
Correl ati on
Row | ndex Nunber
Col um | ndex Nunber
Correl ation

Row | ndex Nunber
Col um | ndex Numnber
Correl ati on
Row | ndex Nunber
Col um | ndex Nunber
Correl ation

Row | ndex Nunber
Col um | ndex Numnber
Correl ati on
Reserved

This record is to record the off-di agona
Since the correlation matrix is

( XX XXXXXXX)

( XX XXXXXXX)

( XX, XXXXXXX)

( XX XXXXXXX)

( XX XXXXXXX)

session (or vector) correlation matrix.

synmmetric about the diagona

r ecor ded.

N-3

be positive,

non-zer o nunbers.

| nt eger
I nt eger
| mpl i ed Deci nal
I nt eger
I nt eger
I nplied Decima
I nt eger
I nt eger
| mpl i ed Deci nal
I nt eger
I nt eger
I nplied Decima
I nt eger
I nt eger
| mpl i ed Deci nal

correlates only fromthe

only the upper or the |lower half should be



Covari ance Record

01-01 E

02-04 Row | ndex Nunber | nt eger
05-07 Col um I ndex Nunber I nt eger
08-19 Covariance (XXXX. XXXXXXXX meters?) | mpl i ed Deci nal
20-22 Row | ndex Nunber I nt eger
23-25 Colum | ndex Nunber | nt eger
26-37 Covariance (XXXX. XXXXXXXX meters?) | npl i ed Deci nmal
38-40 Row | ndex Nunber | nt eger
41-43 Col umm 1 ndex Nunber I nt eger
44-55 Covariance ( XXXX. XXXXXXXX meters?) | mpl i ed Deci nal
56-58 Row | ndex Nunber I nt eger
59-61 Colum | ndex Nunber | nt eger
62-73 Covariance (XXXX. XXXXXXXX meters?) | npl i ed Deci nmal
74-80 Reserved

Note: This record is to record the off-diagonal covariances only fromthe

vector variance-covariance matrix. The square root of the diagonal el enents,

t he conponent standard devi ations, are recorded on records C and F. Since the
vari ance-covariance matrix is symretric about the diagonal only the upper or
the |l ower half should be recorded

Long Vector Record

01-01 F

02-05 Oigin Station Serial Nunmber (ssn) (vector tail) | nt eger
06-09 Differential Station Serial Nunmber (vector head) I nt eger
10-22 Delta X ( XXXXXXXXX. xxxx meters) |nplied Decinal
23-27 Standard Deviation (X xxxx meters) I mpli ed Decima
28-40 Delta Y ( XXXXXXXXX. xxxx meters) |nplied Decinal
41-45 Standard Devi ation (X xxxx neters) I mpli ed Decima
46-58 Delta Z ( XXXXXXXXX. xxxx meters) |nplied Decinal
59-63 Standard Devi ation (X xxXXXx neters) I nplied Decima
64-64 Rejection Code (use upper case Rto reject) Al pha
65-65 Oigin station nmanufacturer code (N-6)
66-68 Oigin station UTC day of year of occupation (DDD) |nteger
69-69 Oigin station year of occupation (Y) UTC I nt eger
70-70 Oigin station session indicator Al pha
71-71 Differential station nanufacturer code (N-6)
72-74 Differential station day of year (DDD) UTC I nt eger
75-75 Differential station year of occupation (Y) UTC | nt eger
76-76 Differential station session indicator Al pha
77-80 Reserved

Not e: Standard devi ation val ues nust be positive, non-zero nunbers.
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Coordi nate Record

01-01 G

02-02 Bl ank

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

06-09 Station Serial Nunber

10-10 Bl ank

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

15-15 Bl ank

16-20 Coordinate frame designator (e.g. NAD 83, WSS 84, NAD 27,
WGES 72, ITR 90, etc.; inquire for additions)

21-21 Bl ank

22-33 X coordi nate (XXXXXXXX. xXxXX neters) | mpl i ed Deci nal
34-34 Bl ank
35-46 Y coordinate (YYYYYYYY.yyyy neters) | mpl i ed Deci nal
47-47 Bl ank
48-59 Z coordinate (Z2ZZz2ZZZZ.zzzz neters) | mpl i ed Deci nal
60- 60 Bl ank

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

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

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

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

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

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

Station Informati on Record

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

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

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

79-80 Reserved

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

Sol uti on Coordi nate Reference System Codes

01 -- WGES 72 Precise Epheneris [DVA] Used from GPS begi nning thru 1/3/87
02 -- WSS 84 Precise Epheneris [DVA] from1/4/87 thru 1/1/94
03 -- WGES 72 Broadcast Epheneris [DOD] from GPS begi nning thru 1/22/87
04 -- WSS 84 Broadcast Epheneris [DOD] from 1/23/87 thru 6/28/94
05 -- ITRF 89 Epoch 1988.0 (International Earth Rotation Service

NOT USED AS A GPS REFERENCE FRAME
25 Epoch 1988 [NGS] from Spring 1991 thru 10/19/91

06 -- NECS 91.

SPECI AL
07 -- NECS 90
08 -- ITRF 91
09 -- SIOOMT
10 -- I TRF 91
11 -- I TRF 92
12 -- | TRF 93

VLBI
Epoch
Epoch
1992.
Epoch
Epoch
Epoch

13 -- WGS 84 (G730)
14 -- WGS 84 (G730)

15 -- | TRF 94

Epoch

16 -- WGS 84 (G873)
17 -- WGS 84 (G873)

18 -- | TRF 96

Epoch

COORDI NATE SOLUTION written by M ke Abell
1988.0 [NGS] from 10/20/91 thru 8/15/92
1988.0 [NGS] from 8/16/92 thru 12/19/92
57 Epoch 1992.57 [NGS] from 12/20/92 thru 11/30/93
1992.6 [NGS] from 12/1/93 thru 1/8/94
1994.0 [NGS] from 1/9/94 thru 12/31/95
1995.0 [NGS] from 1/1/95 thru 6/29/96
Epoch 1994.0 [DVA] from 1/2/94 thru 9/28/96
Epoch 1994.0 Broadcast [DOD USAF] from 6/29/94 thru 1/28/97
1996.0 [NGS] from 6/30/96 thru 2/28/98
Epoch 1997.0 [NIMA] (fornmerly DMA) from 9/29/96 to the present
Epoch 1997.0 Broadcast [DOD USAF] from 1/29/97 to the present
1997.0 [NGS] from 3/1/98 to the present

Sol uti on Met eorol ogi cal Use Codes

01 -- Default val ues used (nopdel used)
02 -- (Observed neteorol ogi cal data used
03 -- Water vapor radi oneter used

Sol uti on | onosphere Use Code

01 -- None
02 -- Dual frequency ionospheric correction used
03 -- lonospheric nodel used

Sol ution Ti ne Paraneter Use Codes

01 -- Cbserved tine synchroni zation data used
02 -- Time paraneters solved for in data reduction

Data Media ldentifier

Requi red format: ADDDYSCCCC

where, A is one

DDD
Y

A =

—0m®
TRTERTRRTINT

(7202}
— —
j pien
@ @

of the follow ng characters which indicates the manufacturer
receiver used for the observation

Ashtech, Inc; C = Topcon Corp; D = Del Norte Technol ogy, Inc;
Al l en GCsborne Associates, Inc; | = Istac, Inc;

M N - MAC, M= MACROVETERY;, N = Norstar Instrunents Ltd
Motorola, Inc; R = Trinble Navigation, Ltd; S = SERCEL, Inc;
Texas Instruments, Inc; V = NovAtel Communications Ltd

Lei ca Heerbrugg AG@ W I d Heerbrugg/ Magnavox, Inc; X = other
day of the year of the first data epoch (UTC)

last digit of the year of the first data epoch (UTC

S i s an al phanuneric designation of the session
CCCC is the project unique, four character abbreviation of a station
designation
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CODE TABLES (conti nued)

Sol uti on Type Use Codes

+ L1TD-- L1SDFL L1DDFL | FDDFL OTDDFL K1DDFX
+ L2TD- - L1SDFX L1DDFX | FDDFX OTDDFX K2DDFX
+ | FTD- - L1SDPF L1DDPF | FDDPF OTDDPF Kl DDFX
+ W.TD- - KWDDFX
L2DDFL W.DDFL P1DDFX
L2DDFX WLDDFX P2DDFX
L2DDPF . DDPF Pl DDFX
PWDDFX
Wiere: L1 = Frequency 1
L2 = Frequency 2
| F = I onosphere Free Conbination (Static) *
W. = Wde Lane Conbination (Static or Rapid Static)**
Of = Oher (Explain in Station Information Record)
Kl = L1 Kinenmatic Observation (Single visit,
continuous lock - also known as Conti nuous
Ki nematic, Stop and Go Kinematic, or On-the-Fly
Ki nemati c)
K2 = L2 Kinematic
KI = lonosphere Free Conbi nation Kinenatic *
KW= Wde Lane Conbi nation Kinematic **
P1 = L1 Pseudo-kinematic (Two or nore visits,
intermttent lock - also known as Pseudo-
static, Intermttent Static or Reoccupation
t echni ques)
P2 = L2 Pseudo-ki nematic
Pl = I onosphere Free Conbi nati on Pseudo- ki nematic *

PW = Wde Lane Conbi nati on Pseudo-ki nematic **

TD = Triple Difference Solution

DD = Doubl e Difference Solution

SD = Single Difference Sol ution

FL = Float (real nunber) estimate of biases

FX = Fixed integer estimte of biases

PF = Partial, fixed integer estinmate of biases

(Not all integer biases deterninable).

+ Triple Difference Solutions have no integer anbiguities, |eave
trailing colums bl ank

* |F = ionosphere free = {f2,/(f?2 - f2)}L, - {f.f,/(f% - f2)}L,

** W. = wide lane = L1 - L2

Where, f, = 1575.42 nHz, f, = 1227.60 nHz, and L, and L, are phase
measurenents in units of cycles.
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CODE TABLES (conti nued)

Ext ernal Frequency St andard

No external frequency standard used

Rubi di um frequency standard used

Cesi um frequency standard used

Hydrogen Maser frequency standard used
External crystal frequency standard used

O her (Comment in Station Information Record)

Vect or Noni nal Accuracy Codes

Order/ d ass

I ntended accuracy 100 ppmplus 5.0 cm 3

I nt ended accuracy 50 ppmplus 3.0 cm 2-11

I nt ended accuracy 20 ppmplus 2.0 cm 2-1

I nt ended accuracy 10 ppmplus 1.0 cm 1

I nt ended accuracy 1 ppmplus 0.8 cm B

I ntended accuracy 0.1 ppmplus 0.5 cm A

I ntended accuracy 0.01 ppmplus 0.3 cm AA
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PRQJECT RECORD

1 23 4 11 12 19 20
D i___i_JI 17T 17T 17 17 17T T 71 17T 17T 17 17 17T T 71 IL JI
RECORDJOB CCYYMMDD CCYYMMDD PROJECT TI TLE
TYPE CODE START END
(A PROJECT PROJECT

78 79 80
L I
PROJECT TI TLE CONTI NUED
GROUP_HEADER RECORD

1 2 9 10 13 14 21 22 25
D 17T 17T 17 17 17T T 71 T T T 1 17T 17T 17 17 17T T 71 T T T 1
RECORDCCY Y MMD D HHMM CCYYMMDD HHMM
TYPE DATE OF FIRST TIME OF FIRST  DATE OF LAST  TIME OF LAST
(B) OBSERVATI ON OBSERVATI ON OBSERVATI ON OBSERVATI ON
26 27 28 42 43 47 48 51 52 53 54 55
(T CITTITTTITTITITIIy Ity g [ 1] [T
NUVBER SOFTWARE | D ORBI T XXX X COORDI NATE ~ MET.

oF AND VERSI ON SOURCE ~ ORBI T ACCURACY  SYSTEM USE

VECTORS ( NETERS) CODE CODE
56 57 58 59 60 61 66 67 74 75 80
m m D 17T 17T 17 17 171 17 17 17 17T 717 T 1 17T 17T 17 17T 711
| ONOSPHERE Tl ME PARAMETER ACCURACY PROCESSING CCY Y MMDD SOLUTI ON
USE CODE CODE CODE AGENCY PROCESSI NG DATE CODE
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VECTOR RECORD

1 2 5 6 9 10 20 21 25 26 36
O Ly Oy CEErrrry Ty O] CET Ty T
RECORD ORIGN DIFFERENTIAL X X X X X X X X X X X X X XXX XXXXXXX XXX X

TYPE SSN SSN DELTA X SIGVA X DELTA Y
(O ( METERS) ( NETERS) ( METERS)
37 41 42 52 53 57 58 59 68
1 | | 1 1 | | | | | 1 1 | | 1 1 1 1 T 1 (! [ | | | | | | | 1
T e e e s s N A I O A

X X X X X XX XX XXX X X X X X X X X X
SIGVA Y DELTA Z SIGVA Z CODE
( METERS) ( METERS) ( METERS)

69 78 79 80

HEEEEEEEEEREE

DI FFERENTI AL STATI ON  BLANK
DATA MEDI A | DENTI FI ER

N-10
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CORRELATI ON RECORD

1 2 4 5 7 8 16 17 19 20 22 23 31 32 34
(! rr——rr1r 171 71 117177171 "7 ——17"1 17171 171 1701771 T1T 1T 171 1T 7171
L | A [ [ ) Ny A N ) A [ [ ) O A Oy )
RECCORD ROW  COLUWN X X X X X X X X X ROW  COLUWN X X X X X X X X X ROW
TYPE | NDEX | NDEX CORRELATI ON | NDEX | NDEX CORRELATI ON | NDEX
(D) NO. NO. NO. NO. NO.
35 37 38 46 47 49 50 52 53 61 62 64 65 67
ey ety ey ety e e L
COLUWN X X X X X X X X X ROW  COLUMWN X X X X X X X X X ROW  COLUWN

| NDEX CORRELATI ON | NDEX | NDEX CORRELATI ON | NDEX | NDEX

68 76 77 80

III.IIIIIIIII |

X X X X X X X X X BLANK

CORRELATI ON
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COVARI ANCE RECORD

1 2 4 5 7 8 19 20 2223 25
1 17 171 17171 17017171 7 17 17 T T 17 T 1 17T 171 17 71
L] 5 e s A I A A
RECORD RON COLUMWN X X XX X X X X X X X X ROW COLUWN
TYPE I NDEX | NDEX COVARI ANCE | NDEX | NDEX
(E) NO, NO, ( METERS?) NO, NO
26 37 38 40 41 43 44 55 56 58 59 61

HEEEEEEEEEEE NN N

X X X X X X X X X X X X ROW  COLUMWN X X X X X X X X X X X X ROW  COLUWN
COVARI ANCE | NDEX | NDEX COVARI ANCE | NDEX | NDEX
( METERS?) NO. NO. ( METERS?) NO. NO.

62 73 74 80
C T 1T T 1 T T T T T 7T T 71 | |

X X X X X X X X X X X X BLANK
COVARI ANCE
( METERS?)
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LONG VECTOR RECORD

1 2 5 6 9 10 22 23 27
(! [ | | 1 [ | | 1 [ | | | | | | | 1 1 | | 1 1 1 1 T 1
L | I N I N A Y A N I I I I
RECORD ORIGN D FFERENTIAL X X X X X X X X X X X X X X X X X X
TYPE SSN SSN DELTA X S| GVA X
(F) ( METERS) ( METERS)
28 40 41 45 46 58 59 63
11 1 1111+ 1 r 111 1 rr—r—7r 11 rrnrmrrrJrJr1r1r17 1 rrr 11 1 117171
XX XXX XXXX X X X X X X X X X XXX XXX XXX X X X X X X X X X
DELTA Y SIGVA Y DELTA Z SIGWA Z
( METERS) ( METERS) ( METERS) ( METERS)
64 65 66 70 71 72 76 77 80
™ ™ T T 1T T ™ T T 1T T 1
L | L | I I I L | I I I L |
REJECT ORI G DDDYS Dl FF DDDYS BLANK
CODE I NST ORI G N DAY I NST DI FFERENTI AL
CODE | DENTI FI ER

CODE | DENTI FI ER
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COORDI NATE _RECORD ( Opt i onal )

1 2 3 45 6 9 10 11 14 15 16 20 21
[] O 0 Loty o oy o Crfry o
RECORD BLANK K BLANK STATION BLANK SHORT  BLANK COORDI NATE BLANK
TYPE (0, 1) SERI AL NAVE FRAVE
(9 NUVBER DESI GNATOR
22 33 34 35 46 47

(TITTITrI )y o LTI IT]rrry] o

XXXXXXXX xxxx BLAK YYYYYYYY yyyy BLANK

X COORDI NATE  ( METERS) Y COORDI NATE  ( METERS)
48 50 60 61 64 65 66 69 70 71 74 75 80

11 rrr1r1r1 1 rr1r—1 11 I 1 I
L_L_L_L_L_J_L_J_JL_L_J_J_JLJL_J_JL_J_JLJL_J_JL_J_JLJL_J_JL_LJI_J

222227222 zzzz BLANK SIGWMX BLANK SIGVAY BLANK SIGW Z  BLANK
Z COORDI NATE ( METERS) ( NETERS) ( METERS) ( METERS)
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STATI ON | NFORVATI ON RECORD

1 2 5 6 9 10 11 12 13 14 15 16 17 18 23

1 rrT 1171 171717 11 11 11 11 T T 1T 177171

L I I ) LI LI LI LI I I I

RECCORD STATI ON FOUR EXT. MET. TI ME I ON SCLUTI ON

TYPE SERI AL CHARACTER FREQ USE PARAM USE TYPE

(H NUMBER | DENTIFIER  CODE CODE  CODE CODE

24 78

B O D

I I I N e N s ) S A s N s s e
COMMVENT FI ELD

79 80

BLANK
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G FI LE EXAMPLES

Bel ow are fragnents from six independent, sinulated GPS Data Transfer Fornat
files (GFILES). There is one Project record (A) per Gfile. Each session
vector set, or individually conputed vector in a nmulti-receiver session
requires a Session Record (B). Each vector requires at |east one Vector Record
(O or Long Vector Record (F). Vector Records with Coordinate Records nust
foll ow the sane Session Record. Station Information (H) Records are required as
circunstances dictate and nmay be optionally added where not required. These
records nmust be followed by sufficient Correlation (D) or Covariance Records (E)
to express all off-diagonal correlation or covariance terns in the matrix half
provided fromthe session conputation. Correlation and Covari ance Records nay
not be interm xed.

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

B198906222104198906230032010OWVNI 21JUL89 BDCST200040101025NGS 19890919L1DDFX
C02860255 22818804 691 517712752 1665 621497962 1259 ML739APACI ML739AK60A
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 conputed sinultaneously in session node.

AA21989061619890810

B198907191920198907192022020MNI 21JUL89 NSWC 200020202026NGS 198910101 FDDFL
C02520251 2090836 21 3595939 80 5412122 45 T1735BTOLPT1735BI G35
C02520250 -42878920 42 -19024426 93 -28455946 69 T1735BTOLP71735BI OL7
D 1 2 -3449463 1 3 -169254 1 4 -7443040 1 5 -3452654 1 6 1753975

D 2 3 -7698120 2 4 -6329835 2 5 1258498 2 6 8573493 3 4 -6485385

D 3 5 -6084380 3 6 -477478 4 5 -6124087 4 6 -3864367 5 6 8630812

Note: If a multi-receiver session is conputed as if all possible vectors are

i ndependent, then there would be Session, Vector, and Correlation records for each
vector in the session. Thus, the record sequence would be A, B, C, D, B, C, D B,
C, D etc. The Session records would be nearly identical to the multi-receiver
exanmpl e except that start and stop tines could vary with each vector. The nunber
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 terns between vectors
woul d not exi st.
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3. Project (A), Session (B), Vector (C), and Correlation (D) Records for a five-
recei ver (four vector) session conputed sinultaneously in session node.

AWL1989061619890810

B198907181924198907182252040OVNI 21JUL89 BDCST 200020202025NGS  19891003L1DDFL
C03000287 5764741 77 1459095 44 2345097 54 R1765ASM LR1765ANECP
C03000223 -52521873 47 -229406 101 -1142670 75 R1765ASM LR1765ACESZ
C03000305 -42878920 42 -19024426 93 -28455945 69 R1765ASM LR1765AX042
C03000240 7097171 69 -1171456 40 - 1443438 46 R1765ASM LR1765AQ042

D 1 2 -7621157 1 3 -6268111 1 4 1032188 1 5 -7397468 1 6 2749723
D 1 7 -7716473 1 8 -6339150 1 9 1294594 1 10 -2396473 1 11 -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 1526641 2 10 -3826492 2 11 3610736
D 2 12 -6449538 3 4 170894 3 5 -6299216 3 6 -1003847 3 7 -5307149
D 3 8 -7680811 3 9 -6477668 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 11 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 conputed sinultaneously in session node.

AC51989061619890810

B198907191920198907192022020 VNI 21JUL89 NSWC 200020202026NGS  19891010W.DDPF
(002520251 2090836 21 3595939 80 5412122 45 T1735BTOLPT1735BI G35
002520250 -42878920 42 -19024426 93 -28455946 69 T1735BTOLPT1735BI O17

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 conputed sinultaneously in session node.

AMB1989061619890810

B199003121920199003122022030VMNI 21JUL89 NSWC 200050202027NGS 199006051 FDDPF
F02520251 -7398138095 62 -611028070 140 -759539795 81 RO710AR0710A
F02520210 -28097365450 2 6537703840 2 1612488880 2 RO710AR0710A

D 1 2 -3449463 1 3 -169254 1 4 -7443040 1 5 -3452654 1 6 1753975

D 2 3 -7698120 2 4 -6329835 2 5 1258498 2 6 8573493 3 4 -6485385

D 3 5 -6084380 3 6 -477478 4 5 -6124087 4 6 -3864367 5 6 8630812
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6. Project (A), Session (B), Vector (C), Coordinate (G, Station Information (H),
and Correlation (D) Records for a five-receiver session conputed sinultaneously.

AG41989061619890810

B199210191620199210192022040VNI 06JAN93 NGS 50090202027NGS 199301151 FDDFX
(002520251 -121666909 30 157350726 56 117976050 41 R2932ANORDR2932ASECO
002520250 -418472429 32 247232117 60 8372071 44 R2932ANORDR2932ABURR
(002520253 -553950607 35 500052515 64 221106176 48 R2932ANORDR2932AFI GU
(002520254 -289152973 31 300310186 55 183697838 42 R2932ANORDR2932API NE
G 1 0252 NORD SI 2 -25711011350 -45925184360 35928923390 010 010 010
H0252N0ORD010202021 FDDFXREFERENCE STATI ON

D 1 2 -7621157 1 3 -6268111 1 4 1032188 1 5 -7397468 1 6 2749723
D 1 7 -7716473 1 8 -6339150 1 9 1294594 1 10 -2396473 1 11 -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 1526641 2 10 -3826492 2 11 3610736
D 2 12 -6449538 3 4 170894 3 5 -6299216 3 6 -1003847 3 7 -5307149
D 3 8 -7680811 3 9 -6477668 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 11 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
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