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Chapter 1

HORIZONTAL CONTROL (HZTL) DATA

INTRODUCTION

For coding and processing purpecses, the daca associated with geodetic hori-
zontal control (HZTL data) have bzen divided into three groups. The chree
horizontal control data groups are (1) the field observarions (0BS data),
(2) scation descriptions and recovery notes (DESC data), and (3) adjusted
posictions (POS dara). Decailed instructions and formats for the coding and
keying of che OBS, DESC, and PCS horizontal control data sets ara contained
in Chapters 2, 3, and 4, respectively. All data normally generated in the
course of a classical horizomtal control survey operation (triangulacion,
trilateracion, and/or traverse) are covered, with the exception of astro-
nomic observations, which will be treated in Chaprer 9.

Alchough dara of zll chree types are normally generated in connection with
a horizontal comtrol survey project, 0BS, DESC, and POS data must be submit-
ted to NGS as separate data sets. There are two modes in which horizontal
control data may ce submitted to NGS for insertion in the National (Geodetic
Survey Data Base. In order of preferencs, they are:

MCDE 1 - Field Observacions and Station Descriptive Data
(HZTL OBS and HZTL DESC data)

MODE 2 - Adjusted Positions and Station Descripcive Data
(HZTL PCS and HZTL DESC data)

The foregolng implies thar every horizontal coatrcl survey project (or sev-—
eral small projects submitted zs one "job" - see below) will be received at
NGS as two discinct data sers: eaither 0OBS and DZSC daca sers under MODE 1,
or POS and DESC data sets under MODE 2, The two data sets of =2ach horizen-
tal concrol job must be submitted at the same rime.

There are distinct benefits co be realized when horizontal concrol data
intended for insertion inm the N¥ational Gecderic Survey Data Base are submit—
ted in MODE 1 configuration. Because the field observacions which comnect
the survey points are given, MODE 1 data can be rigorously combined witch
data held by NG5S and incorporatsd (adjusted) inco the national herizontal
control network. This process insures that the posicions of the nsw survey
pvoints will be consistent with the existing horizontal comtrol in that arsa.
By contrast, MODE 2 data consist of isolated points whose positions are
accepted as detesrmined by the submitting agency. Because the connecting
observations are not available, these positions cannot be verified, and

they cannot be rigorously updated when the horizontzl control network in
their vicinity is resadjusted.



For reasons cited in the preceding paragraph, horizontal control date
intended for insertion in the National Geoderic Survey Date Base should be
submitrec as MODE 1 data. MODE 2 data will be accepred only on an excep-
tion basis after consultation between NGS and the submitting agency.

JOB CODE AND SURVEY POINT NUMBERING

The basic unit or grouping of data to be submitred is given the name "job."
A horizontal contrel job may consist of data for a maximum of 999 control
points - see definition of "control point" below, 1f the number of control
points in a horizontal contrel survey project exceeds this limit, the data
must be divided and submitted as two or more jobs. A job will normally
consist of one project (i.e., one unit of field work); however, several
small projects may be included in one job, even though they may have no
points in common. It is suggested that geographic proximity be the derer-
mining factor in selecting horizontal control survey projects for inclusicn
in any one job.

4 two-character alphanumeric code must be assigned to each horizontal
control job submirted by an agency in accordance with this publicatiom.
This job ccde, the data set tvpe, the name of the submitting agency, and
the data sert creation date will serve to uniquely identify every data set
received by NGS. The first character of the two-character job code must
always be & lerter; the second character may be either a lerter or a number
(1 cthrough 9). Begin the assigning of job codes with Al and end with ZZ,
i.e., Al, A2, ..., A9, Bl, ..., Z1, c»., 29, BA, AB, ..., ZZ. This allows
for a total of 910 uniquely-idencified horizontal cortrol jobs to be submit-—
ted by any one agency. Should this sequence be exhausted, start assigning
job codes zgain from the beginning - Al, A2, etc.

4 horizontal centrol point is defined as any survey point whose (adjusted)
position is given (POS data), whose position is to be determined in an
adjustment (OBS datz), or whose position is available from other sources.

A survey peoint, in turn, is defined as any point which has one or more
directions, angles (horizontzl or vertical), or distances measured to it

or from it. A survey point may be a2 monumented (or otherwise permanently
marked) control point, a reiference mark or azimuth mark, & temporary point
(not permanently marked and therefore nonrecoverable) such as an auxilliary
peint, or an unmonumented recoverable landmark (usually an intersection
station) such as a flagpole or church spire. An eccentric instrument setup
and eccentric target (or reflector) also qualify as survey points under
this definitcion.

Each control point in a horizontzl contrel job must be assigned a unigue
three-digit station serial number in the range 00l through 99%. Although
only control points should normally be numbered in this manner, any other
survey point may also be assigned an individual three-digit station serial
number if this should be convenient or necessary for any reason.

1-2



There normally are, however, many¥ survey points in a horizontal control job
which are not intended to be control points and which are, by cheir nature.
peripneral to a control point. Such peripheral points should be identified
by a one-letter suffix which is appended to the three-digit stacion serial
number of the control point to which they belong. Examples of peripheral
points which should be identified in this manner are umoccupied reference
and azimuth marks.

Eccentric instrument setups and eccentric targets (or reflectors) are also
such peripheral points if the respective eccentric cobservations are to be
reduced to center. This is usually the case when the eccencric point is
not permanently marked. However, if an eccentric point is offset more than
10 merers from the control point to which it belongs (even though it may be
unmarked), or when the eccentric point is permanently marked (e.g. a refer-
ence mark is occupied), then the respective eccentric observatiocns snhould
not be reduced to center, and the eccentric point should be treated as
anocher control peinc.

In assigning suffixed station serial numbers to peripheral points, reserve
the letters at the beginning of the alphabet (A, B, C, etc. through J) for
unmarked eccentric points whose offset distance from the respective control
point does not exceed 10 meters. If chere is more than one eccentric point
of this kind in the wvicinity of 2z concrel pcint, care must be taken to as-
sign a different suffix to sach of these eccentric instrument setups and/or
eccentric rarget or reilector positions, unless it can be verified that the
same point {e.g. a temporarily marked point) was actually used on more than
one occasiens. When a peripheral point of this kind is encountered in the
NGS data processing stream, the raspective eccentric observarions will be
reduced t©o center, the eccencric point icself will cease to exist, and the
original (=ccencric) observarions will not be retained. 1f, for amny reascn,
this is not desired, the eccentric peint in question must be carried as a
contrel point and must be assigned an unsuffixed three-digit serial number
of its own.

Suffixes K through R are reserved for unoccupied refarence marks, and the
last eight lecters of the alphabet (5 through Z) are reserved for unoccu-
pied azimuth marks. An unoccupied reference or azimuth mark is one which
has one or more directionms, angles, and/or distances measured to it but not
from it (i.&., one which does not occcur as a standpoint in any observationm).
A reference marx or azimuth mark which is occupied as a part of the survey
scheme (e.2. as an eccentric occupation of the respective control point)
should always be treated as a distinct control point. However, a reference
or azimuth mark with directions, angles, and/or distances measured from it
(as well as to it) for the purpose of verifying and/or supplementing the
observations which tie rogether the control point and its peripheral points
may remain a peripheral goint. ILf there are more than eight referance marks
or more than elzht azimuth marks associated with z horizontal contrel point,
creat some of the raference or azimuth marks (preferably those which can be
positioned) as control poinrcs, i.e., assign unsuffixed scation serial num-—
bers to them.

1-3



Ane_opservations (directions, angles, and/or distances) which link the
peripneral points with the respective control points must appear in the
appropriate subset of the HZTL OBS datz set (see Chapter 2).

Figures 1-1 and 1-2 on the following pages illustrate the assignment of
station serial numbers to control points and to their peripheral points
(reference marks, azimuth marks, and/or eccentric points). This numbering
system provides unique identifiers for all survey peints which oceur in

a horizontzl control job. It must be emphasized that peripheral points
(those identified by suffixed station serial numbers) may occur only in
the 0BS data set of & horizontal control job. Only points identified by
unsuffixed station serial numbers will appear in a DESC or POS data set.
In particular, a point for which descriprive data appear in the DE3C data
set must not be carried as a peripheral point in the corresponding OBS
data ser, i.e., such a point must be identified by an unsuffixed station
serial number regardless of its peripheral or nonperipheral status. The
same station serial number must be consistently used when reference is
made to the same point in either the 0BS, DESC, or POS datz ser of a hori-
zontal control job.

As pointed out in the INTRODUCTION, 2 horizontal contrel job consists of
twe separate data sets - either the HZTL OBS and BZTL DESC datz sets under
MODE 1, or the HZTL POS and HITL DESC data sets under MODE 2. When MODE 2
data are submitted, there will normally be a cne-to-one correspondence
between points in the respective POS and DESC data sets, because every con-
trol point in the 20S data set must also have a station description and/or
recovery note(s) in the corresponding DESC data ser. Wnen MODE 1 data are
submicted, however, there will usually be a2 greater number of points in

the 0BS datz set thanm in the corresponding DESC detz set. This is because
there will be no descriprive data for the peripheral points and for the um-
marked (auxilliary) points. Station descriptions and subsequent recovery
netes are required only for recoverable contrel peints, and apart from the
peripheral points, there may be a number of nonrecoverable control points
(either originally ummarked or confirmed lost) which musL be carried along
i the OBS data set for network integrity purposes. 1In isolated instances,
there may zlso be recoverable control points for which no descriptive dara
are available.

When the data-recording medium is magnetic tape (see MEDIA FOR SUBMITTING
DATA) . the two data sets of a2 horizontal control job must be submitted as
two separate files. These files may be on the same reel of tape or on
different reels if the date is organized so that a tape contains data sets
of only one type (e.g. HZTL OBS data sets) when many jobs are being submit-
ted. Wnen the data-recording medium is punched cards, the two data sets
must be submitted as two separate decks. In any case, the first record

of every datz set (see Chapters 2, 3, and &) must contain the information
by means of which cthe respective data sets are positively identified and
correlated — the job code, the data set type, the name of the submitting
agency, and the dacta set creation date.
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MEDIA FOR SUBMITTING DATA

Alchough in principle any computer-readable, general-purpose data-recording
medium can be handled, the two media acceptable to NGS onm a routine basis
at the present rime are punched cards (80 columns) and standard 1/2 inch
magnetlc tape. Magnetic tape is the preferred medium for both small anad
large volumes of daca; agencies submitting large wvolumes of data should use

this medium exclusively. Punched cards should be used only for small, iso—
lated jobs.

When the data are submitted as decks of punched cards, care must be caken
to package each deck separately in order to minimize the likelihood of
cards from different decks becoming intermingled. Provision is made for a
sequence number to appear on every card of a deck, however, only rthe first
card of each deck contains the deck idencificartion data. The following
information must be given for each data set submitced as 2 deck of cards:

1. Name and address of the submitting agency.

2, Contents of the deck by job code and dara type
(e.g. Al HZTL 0BS, XX HZTL DESC, etc.).

3. Character rapresentacion code (BCD, EBCDIC, stc.)
and/or keypunch equipment used (e.g. IBM 028,
I[BM 029, etc.).

4, Name and phone number of person to be contacted
in case of difficulcy wich the data.

This information should be given in a letter of ctransmitral, a copy of
which should be packed with the data set in question.

When the data are submitted as files of formatted records on magnetic tape,
the following information 1Is expected to be given for each reel of tape:

1. Name and address of the submitring agency.

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

3. Number of files and centents of each file
by job code and data tvpe (e.g. Al HZTL OBS,
XX HZTL DESC, efc.).

4, Computer system on which the tape was created
(e.2. IBM 360/%xX, CDC 6600, ecrc.).

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



6. Number of tracks (7 or 9) and parity (even or odd).
7. Recording density (356, 800, or 1600 BPI).
8. Record length (LRECL) and block size (BLKSIZE).

9, (Characrer representation code (BCD, EBCDIC, etc.)
and kevtazpe equipment designation, if applicable.

10. Name and phone number of person to be contacted
in case cof difficuley with the dara.

In addition to being given in the respective lerter of tramsmicral, this
informarion should be entered on one or more stick-on labels affixed to
the magnetic tape reel.

4 lerter of cramsmittal in which the date are described and itemized
should ziways be prepared for each datz shipment. One copy should be
enclosed with the data shipment, cne sent by separate mail to NGS, and
another copy should be retained by the sender. See ANNEX K for the cur-
rent malling instructions. In everyv case, the submitting agency should
rerain a backup copy of zll data included in 2 shipment until the receipt
of that specific data is acknowledged by NGS.

CODING, KEYING, AND DATA VERIFICATION

All datsa submitted to NGS for insertion in the Naticnal Geodetic Survey
Datz Base must be coded and keved in strict conformity wicth the formars
and specifications contéained in this publication. 1TIn addition, the keying
of all datz must be verified.

Detailed formats znd specifications for the coding and keving of horizon-
tal control jobs are contained in Chapter 2 (HZTL 0BS data), Chapter 3
(HZTL DESC data), and in Chaprer 4 (HZTL POS data). The formars were
designed to allow the keving and verification of the data to be accom-
plished on standard keypunch or kevtape equipment. The 80~-character
record (one punched card image) has been adopted as standard for all
applicatioens.

In keving the datz entries, care must be taken to insure that alphabetic
characters (letters) are alwavs keyed using the alpnabetic keys of the
keving device, and that numeric characters (numbers) are alwavs keved
using the numeric keys. In particular, the miskeving of the following
characters must be avoided:

0 - number '"zero" 1 - pnumber "one" 2 - number "two"
0 - lerter "Q" L - lerrer "L" Z - lecter "Z"
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SPECIAL CHARACTERS

In addicifon ro alphabetic characrters (lercers A chrough 2) and mumeric char=—
acrers (numbers 0 through 9), the following special characters are allowed:

(*) asterisk (+) plus sign

( ) blank or space (=) minus sign or hyphen

(,) comma (=) equal sign

{.) period or (/) slash or solidus
decimal pcint (() left parenthesis

($) dollar sigm ()) right parentchesis

SEQUENTIAL RECORD NUMBERING

The first six characters of every rescord are reserved for a record sequence
number. The purpose of the sequencial numbering of records is to insure
that the proper sequence of individual records in a data set can be veri-
fied and, 1if necessary, restored. The racord sequence numbers must form
one continuing sequence throughout each data set, starting wich the firsc
record (the Data Set Identificacrion Record) and ending witch the last record
(the Data Set Termination Racord).

Start with assigning sequence number 000010 to the first record in the data
set (the Data Ser Identificatrion Record) and increment by 10 on each succes-
sive record. This numbering system allows up tec nine records O be insert-
ed berween any two originally numbered records without the necessircy of re-
numbering any records in the data set. Even when a large block of omitted
records nusc be inserted, only few of the existing records will have to be
renumbersd. However, to allow for the detection oI missing records, all
insertions and/or deletions which cause deviation ZIrom the basic 000010,
000020, 000030, ectc, "increment=-by=-ten" record sequence must be accountced
for in the respective lecter of transmitcal,

Discounting any afrer-the-fact insertions, the above-described sequential
numbaring system will permir a maximum of 99,999 uniquely-numberad records
in any one data set. Should thera esver be a need Ior a greater number of
records in a daca sat, retain only the last six digits of the higher
sequence numbers, i,e., ... 999980, 999990, 000000C, 000010, ecc.
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Chapter 2

HORIZONTAL OBSERVATION (HZTL OBS) DATA

INTRODUCTION

The purpose of this chapter is to provide detailed specifications and
instructions for the coding and keying of the observation data set of
a horizental control job. As was explained in Chapter 1, a herizomtal
control job consists of two distinct data sets which musc be submitted
together. The companion data set to the horizontal observation (EZTL
OBS) datra set treated in this chapter is the data setr containing
descriprions and/or recovery notes for the control peints which occur
in the horizontal control job. This descriptive (HZTL DESC) data sat
is treated in Chapter 3.

HZTL OBS DATA SET RECORDS

The data which constitute an HZTL 0OBS data set are organized iato nine
categories, which are as follows:

Project Data

Horizontal Direcrcion Daca
Horizontal Angle Data

Vertical Angle/Zenich Distance Darca
Distance Data

Azimuch Data

Survey Equipment Data

.  Survey Point Darta

Fixed Control Data

el e T I N I

Within these categories, the respecrive data have been grouped into one
or more logical unics called "recerds.” A record is a sctring of charac-
ters conctaining dara coded accerding to a specific formar. Every record
in an HZTL 0BS data ser comsists of 80 characters or "columns'" (standard
punched card image). Within sach record, the 80 columns are divided

into fixed-length "character fields', each field being the space reserved
for a specific data item. Accordingly, for svery desired data icem, there
exiscts a field of appropriate length into which the data item in question
is te be entered after it is converted into a string of zlphanumeric
characters, The sert of rules according to which specific daca items are
converted into strings of zlphanumeric characters to be entered in the
fields of a record is known as the "format' of that record.

The types of records which may appear in an HZTL COBS data sert are listed
in Table Z-1 on the following page. Each type of record has been given
a name, and a block diagram illustrating the respective Zormat has been
prepared C[O serve as a modal for rhat record - ses uncer FORMAT DIAGRAMS.
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TABLE 2-1
HORIZONTAL OBSERVATION DATA SET RECORDS

FIRST RECORD
*aa* - Dara Ser ldentificarion Record
PROJECT DATA
#10* - Project Title Recerd
*11*% - Project Title Continuacion Record
*12% - Project Information Record
*13% - Qeodetic Darum and Ellipseid Record
HORIZONTAL DIRECTION DATA
#20% - Horizontzl Direction Ser Record
#21% — Horizontal Direction Comment Record (Optional)
*22% - Horizontal Direction Record
HORIZONTAL ANGLE DATA
#30% - Horizontal Angle Sert Record
*#31* - Horizontal Angle Comment Kecord (Opriomal)
*32% - Horizontal Angle Record
VERTICAL ANGLE/ZENITH DISTANCE DATA
*40*% - Verrical Angle Set Record
*#41% - Vertical Angle Comment Record (Optiomnal)
=42% - Verrical Angle Record
DISTANCE DATA
*50% - Taped Distance Record
*51% - Unreduced Distance Record
*52% - Reduced Distance Record
%53% - Unreduced Long Line Record
*54% - Reduced Long Line Record
*#55*% - Distance Comment Record (Optional)
AZIMUTH DATA
%60% - Laplace Azimuth Record
*61* - Geodetic Azimuth Record
SURVEY EQUIPMENT DATA
*7(0% - Instrument Record
SURVEY POINT DATa
*8(0* - Control Peint Record
*81%* - Control Point Record (UTM/SPC)
*82% -~ Reference or Azimuth Mark Record
*83* — Bench Mark Record
*84% - Geoid Beight Record (Optionel)
#85% - Deflection Record (Optiomal)
FIXED CONTROL DATA
%90% - Fixed Conrrol Record
LAST RECORD
*aa* - Data Set Termination Record
Note: The symbol "aa" denotes the two-character job code

assigned by the submitting agency - see Chapter 1.
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Except for the first and last records of the data set, the second charac-
ter field of each record (columns 7-10) contains 2 two-digit numerical
data code, preceded and followed by an asterisk, which specifies the type
of that record (*10%,*11%,...,#%90% - see Table 2-1). The first amnd last
records of the data set (the Data Set Identification Record and the Data
Set Termination Record) display the two-character alphanumeric job code
assigned by the submitrting agency in this field (%Al ®A2% ..., *ZZ%* ~

see Chaprer 1). The first character field of every record (columns 1-6)
is reserved for the respective record sequence number — see Chapter 1.
The remaining portiocn of each record (columms 11-80) containms character
fields which are peculiar ro e=ach individual type of record.

STRUCTCRE OF THE HZTL 0BS DATA SET

The firsc record of an HZTL OBS data set must be the Dara Set Identifi-
cation Record which contains the required information to identify the
data set and to correlate it with its companion HZTL DESC data set - job
code, data cype (HZTL OBS), name of submitting agency, and date the data
set was created. The last record of the data set must be the Data Set
Termination Record recognized as such because it is the only ocher
record in the data set on which the respective job code appears in the
same field (columms 7-10) as on the Dara Set Identification Record.

The HZTL OBS data ser records which are bracketed by these two delimiting
records may pertain co one or more units of field work, i.e., field ob-
servarion daca for several horizontal control survev preoiects may be sub=-
micted in one HZTL OBS dara set under the same job code, provided thac
the toral number of control points does nor exceed 999 (see Chapter 1).
When two or more projects are included in a job, each project must appear
as a complete unit in the respective HZITL OBS data set, i.e., as a block
of records which contains all information pertinent to that preoject.

Each project must begin with a *10* record, contain any number of the
other types of records in proper sequence, and terminate with one or

more *90% records.

TABLE 2-2 - HZTL OBS STRUCTURE
Daca Set Identification Record
#10* record
N First Project
*90%* record
#10%* record

. Second Project
*90* record

®10% record
4 Last Project

*#G0% racord

| Data Set Termination Racord |




A horizontal contrcl survey project is defined as a unit of field work
consisting of = number of survey points (control points and peripherzl
points - see Chapter 1) wnich are connected by observations - horizontzl
directions, horizontzl angles, vertical angles, and/or distance measure-
ments. Wnen coded as a part of an HZTL OBS data set, a project is a bleck
of records comprising record groups arranged in the following order:

Project Data (*10*-Series) Records:

®*10%,®11%, *12% *13% records

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

ROQA,®21% #*22%,,,.,%22% for first set of horizontal directions
*20%,%21% ®22*, ... ,%¥22% for cecond set of horizontal directions

*20%  k21% *22% ., #22% for last set of horizontal directions

3. Horizonrzl Angle Dats (#30#-Series) Records:

A30%,%31*%,%32%,,..,%32% for first set of horizontal angles
*30%, *31% *32%, ., ,*¥32% for second set of horizontal angles

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

4. Vertical Angle/Zenith Distance Data (#L0*—Serjes) Records:

RLOE RL1F RL2F, ., ,%L2% for first se:r of vertical angles
RL0%  RA1* RL42%, .., R42% for second set of vertical angles

RLO*  FL1* *L2%, ... ,%42*% for last set of vertical angles

5. Distance Data (*50*-Series) Records:

*50%,%55% for each taped distance

#51%,%55% for each unreduced line-of-sight distance
*52% %355% for each reduced line-of-sight distance
#53% ,%55% for each unreduced long-line distance
*34%,%35% for each reduced long-line distance

6. Azimuth Dars (®*60*-Series) Records:

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

7. Survey Equipment Data (*70%) Records:

*70% for each item of survey equipment used in the project
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B. Survev Point Dara (¥80*-Series) Records:

*80% or *81l%* (possibly *82% or *83*%) for first control point
%82% for each peripheral RM or Az Mk at first control peint
*83% ,%84%,%85%, as applicable, for first control point

*80% or *81* (possibly *82*% or *83*) for second control point
*#§2*% for each peripheral RM or Az Mk at second control point
*83% *B4* %x85%, as applicable, for second control point

*80% or *81% (possibly *82% or *83%) Ffor last control point
*82% for each peripheral RM or Az Mk at last control peoint
#*83%, %B4%,%85%, as applicable, for last control peint

9., Fixed Control Daca (*90*) Records:

*#90% for each controel point to be held fixed

PROJECT DATA RECORDS

*#10% - Project Title Record

*¥11* — Project Title Continuacion Record
*12* - Project Informarion Record

*]13*% - Geoderic Dartum and Ellipsoid Record

The project data records, identified by *10*-series data codes, are listed
above. The *10* record which contains che title of the project is always
required; a *11* record is required only if the project title exceeds the
70-characrer field allowed for it on the *10¥% record. Do not divide words
between *10* and *11l* records. The *12*% record is alwavs required. The
#13% record defines the geodetic dacum with respect to which geodetic posi-
tions, deflections of vertical, geoid heights, and/or ellipscidal distances
given in this project are specified. This record is required only if rhe
gecderic datum is other tham the North Americanm 1927 (NAD 27) datum. The
entries on these rescords (see FORMAT DIAGRAMS) are self-explanatory, how-
ever, the following data irems will be explained in greater decrail:

Project Titla: The desired elements of a horizontal control survey
oroject ricle are (1) the order of accuracy of the survey, (2) the type
of the survey, and (3) the geographic locality of the survey. S3Since che
first two elemencs are coded elsewhere (*12*% record), onlvy the geographic
locality of the survey needs te be spelled ocut in the title. The use of
geograpnic locality alone as the tictla of a horizeontal concrol survey
project has traditionally been the practice of NGS and its predecessors.

In general, the zitle by which the project is known to the submitting
agency should be given, supplemented to reflect geographic locality, as
required. When the project is an areaz network (triangulacion or trilat-
eration), gzive the geographic locality covered by the survey (e.g. KING
COUNTY). When the projeet is am arc of triangulation or crilaterationm,

or if it is a traverse whic¢h is not confined wichin one localitv, give the



geographic localiries of its endpeints, in the order of progress of the
survey (e.g. CHARLESTON TO CAPE ROMAIN). Unless it is a part of the geo-
graphic locality name, omit the state or country designation if only one
state or country is involved which is same as the primary state or country
coded on the *12% record; otherwise use abbreviatione listed in ANNEX A,
Omit commas, periods, etc., and abbreviate in the interest of fitting the
entire title on the *10% record, if possible.

Tvpe of Survev: A one-digit code is provided on the *12% record to
specify the survey method used - triangulation (1), trilateration (2), or
traverse (3). For horizontal control survey projects in which more than
one survey method is prominent, enter the code for thar survey method
which best characterizes the project as a whele.

Order and Class of Survev: A two-digit code is provided on the *12%
record to specify the order of accuracy of the surveyv. The first digit of
this code reflects the order anc the second digic the class of the survey
in accordance with the "Classificarion, Standards of Accuracy, and General

Specifications of Geoderic Control Surveys', prepared by the Federal Geo-
detic Control Committee (FGCC), and published by the National Oceanic and
Atmospheric Administration (NQAA), U.S. Department of Commerce, Rockville,
MD (February 1%974). In addition to the five horizontal control survey
categories defined in this publicartion, two other survey categories need
to be considered - surveys of the Trans-Continental Traverse (TCT) type,
and surveys of lower-than-third—-order accuracy. The respective two-digit
codes are as follows:

00 - Trans-Continental Traverse
10 = First Order

21 - Second Qrder Class 1

22 - Second Order Class II

31 - Third Order Class 1

32 - Third Order Class 11

40 - Lower Than Third Order

The order-and-class code assigned to a horizontal control survey project
should reflect the procedures and specifications accerding to which the
main-scheme network was o¢observec, it being understood that there usually
are supplemental contrel points and intersected landmarks in the natwork
to which and/or from which observations of lesser corder of accuracy are
normally taken.

When well—defined parts of a project fzll into different order—and-class
categories, consideration should be given to dividing the project accord-
ingly and submitting the parts as individual projects. If this is not
practical, assign order-and-class code which correspcnds to the part of
highest order of accuracy to the entire project (i.e., if networks of

both lst Order and 2nd Order Class 1 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 must be taken to identify the respective
control peints correctly as to the order of accuracy of the main-scheme
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network to which they belong by the appropriate order-and-type ccde
assigned to each control point on the corresponding *80*% or *81% record -
see section encicled SURVEY POINT DATA RECCRDS and alsc see ANNEX E.

DATE AND TIME

Date of the HZTL OBS data set creation must appear on the Dacta Set Ideati-
ficarion Record, and che dates on which survey operations commenced and
terminated are to be encered on one of the project data records (¥*12%
record). In addicion, character fields are reserved for the date and cime
of observation on mos: of the observation data records. Throughout che
HZTL 0BS data set, dace and time are to be coded as follows:

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

1. Full date is xznown: 15700208 or 700208
2. DPay of the month is not known: 197002 or 7002
3. Month of the year is not known: 1970 or 70

Time: Whenever applicable, a five-characrer field is reserved for the
cime of day on the observation data records. The time of day is coded as
a four-digit integer number consisting of zwo two-digit groups denoting
(from lefr to right) the hours and minutes of a 24-hour clock (HEMM), to
be entered in the leftmost four colummns of cthe field. The last column of
the five-character time field is reserved for the appropriate one-letter
J.S. Navy time zone designation (see below). In every case, the local
zone time is to be used; in this manner ambiguities are avoided concerning
the date, which is always assumed to be the "local" date (i.e., the date
changes at local midnight).

Time Zome: A time zone is a geocgraphic regionm in which uniform time
differing by an integer number of hours from the Greenwich Mean Time (GMT)
is maintained by law. In theory, a rime zone extends 7-1/2 degrees in lon-
girude esast and west of a "time meridian' whose longitude is a multipls of
15 degrees (since the Earth rotates 360 degrees in 24 hours, 13 degrees
of longitude difference equals one hour of time difference). In practice,
the lines which separate adjacent time zones follow political boundaries
and are therefore rather irregular. Associated with every time zone is a
"time zone description” - an integer number positive west of GreenmLhn _and
negative east of Greenwich - which represents the numbe. of hours wnich
must be added (algebrai cal;y) to the local zone time in order to obtain
the corresponding GMT. The time zone description is reduced by one hour
when the standard zone time is changed to davlighr-saving rime.

>
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Instead of the numerical time zone descriptioms, it is more convenient to
use the U.S. Navy one-letter codes which uniquely identify evervy time zone
around the world. In this system, GMT is the "Z" (Zulu) Time Zone. Time
zones east of Creenwich are identified by letters A,B,C, etec., through L,
with the letter J omitted. Time zones west of Greenwich are identified bw
letrers N,0,P, etc., through X. The letter Y is used to designate the
western half of the time zone centered on the meridian of longitude 180
degrees (International Date Line), and the letter M is used to designate
the eastern half of this zone.

The world-wide use of the time zone descriptions and of the U.S. Navy
one—letrter designations is illustrated in ANNEX H. In the continental
United States, Alaska (AK), and Hawaii (HI) the time zones are as follows:

TABLE 2-3 - U.S. NAVY TIME ZONE DESIGRATIONS

STANDARD DAYLIGHT TIME TIME ZONE | U.S. NAVY
TIME TIME MERIDIAN | DESCRIP'N | DESIGNATION
Atlantic AST | Eastern EDT 60W +4 Q (Quebec)
Eastern EST | Central CDT 75W +5 R (Romeo)
Central CST | Mountain MDT 20w +6 $§ (Sierra)
Mountzin MST | Pacific PDT 105W +7 T (Tango)
Pacific PST | Yukon YDT 120W +8 U (Uniform)
Yukon YST | AK/RT HDT 135W + Vv (Viecror)
AK/HI HST | Bering  BDT 150w +10 W (Whiskey)

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

OBSERVATION DATA RECORDS

In connection with classical survey operations, the term "observation" is
used in & narrow sense to dencote one of many angular and linear measure-
ments accomplished to quantify geometric relationships among survey points.
In this context, the observations which occur inm a2 horizontal centrol sur-
vey project can be classified as (1) horizontal directions, (2) horizontal
angles, (3) wvertical angles (or zenith distances)., and (4) distance meas-
urements. In addirion, Laplace and geodetic azimuths used for orientation
contrel mav alsc be regarded zs a type of observation. The HZTL OBS data
set records which pertain to these observations are categorized as follows:

#20%-Series Records - Horizontal Direction Data
#30*%-Series Records - Horizontal Angle Data

*4(0*-Series Records - Vertical Angle/Zenith Distance Data
#50%-Series Records - Distance Data

*B0*-Series Records Azimuth Data

[}
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The basic element of an observacion is the numerical value of the res-
pective measured quantity expressed in appropriate units of measurement.
The units of measurement used consistencly for all chservations in the
HZTL OBS data set are (l) sexagesimal degrees, minutes, seconds, and
decimals of second of arc for angular observations, and (2) meters and
decimals of merer for distance measurements. In addition te the res-
pective measured quantity, other necessary slements of a horizontal
control survey observation are (1) the type of observatiom, (2) the
idencity of che survey points from which and to which the observarion
is taken (standpeoint and forepoint - see below), and (3) an estimace
cf accuracy of the measured quantcitcy.

The type of observarion is specified by the dara code of the record on
which the respective measured quantity is entered, and the survey points
associacted with 2 horizontal control survey observation are identified
by unique, job=-specifie station serial numbers (see below). A reliable,
specific estimate of the overall accuracy of a horizontal control survey
observation is rarely at hand, however, a generalized accuracy estimate
can be inferred from several data items which are normally available -
the order and class of survey, the type of survey equipment used, the
number of replications (independent measurements) taken, and the rajec—
tion limir enforced. With the exception of the Job-Specific Instrument
Number (sese below), the observacion data items related to the estimarte
of accuracy of a horizontal control survey observation will be rreated
in the section entitled ACCURACY OF THE OBSERVATILONS.

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

Standpoint and Forepoint: In connecricn with a horizontal control
survey observation, the point from which the observarion is taken (e.g.
the point which is occupied with a surveying instrument) will be referred
to as the "standpoint." 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."

Station Serial Number and Suffix: For the purpese of identifying
the standpoint and forepoint on the observation records inm a concise
manner, each sutrvey pcint (control point or peripheral pointr) is assigned
a job-specific station serial number in the range 001 to 998, to which
a one-letrer suffix may be appended if the survey point in question is
a peripheral point. See Chapter 1 for a detailed explanation of the
survey point numbering system. See also the next section, the cicle of
which is ASSIGNMENT OF STATION SERIAL NUMBERS.

weather Code: Where applicable, five adjacent one-character fields
rave been reserved on the observation records for five one-digit codes,
which will be refsrred to collectively as the "weather code." The firsc
of these codes is a general problem indicator, which should be the digic
"0" under normal comditions or the digic "1" if a problem was sncountered
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luring the executlon of the observation, in which case the problem must

>e explained on one or more comment records to follow immediately the res-
pective observation record. The other four one-digir codes are indicators
of visibility, temperature, cloud cover, and wind, in that order. These
indicators may assume the values 0, 1, or 2 (see Table 2-4 below). Any
one of these five indicators mav be left blank if the condition it repre-
sents is either not known or not applicable.

TABLE 2-4 - WEATHER CODE

CODE#=* 0 1 Z
PROBLEM No Problem See Not
INDICATOR Encountered Comment Used
VISIBILITY Good Fair Poor
INDICATOKR (Over 15KI) (7M1 to 15MI) (Under 7MI)
TEMPERATURE Nermal Range Hot Cold
INDICATOR (32°F ro 80°F) (Over 80°F) (Below 32°F)
CLOUD COVER Clear Parctly Cloudy Overcast
INDICATOR (Below 20%) {20% to 70%) (Over 70%)
WIND Calm Moderate* Strong¥#*
INDICATOR (Under 5MPH) | (5MPH to 15MPH)| (Over 15MPH)

*No effect on observations. **Possibly affecting observationms.
*%**Blank if the condition is nor known or not applicable.

Job—Specific Instrument Number: The instrument used to accomplish
& horizontal control survey observaction must be known; the type of survey
equipment (i.e., its resclution and expected accuracy) will be used as an
accuracy indicater of the observation. In order to identify the instru-
ment on the respective observation record in z concise manner, a unigue
three—-digit number in the range 001 to 999 is to be assigned to each indi-
vidual item of survey equipment used in the job. In cases where this may
be impractical, & three—digitr instrument number mav be assigned to & class
of survey equipment (e.g. all 100-foot uncalibrated steel tapes could be
treated as one "instrument’), it being understood that such a class label
must reflect correctly the type, resclution, and expected accuracy of all
instruments covered by it.

In 2 manner analogous to the assigoment of station serial numbers, the
instrument numbers are to be unique throughout a job, i.e., an item of
survey egquipment which appears in more than one preoject in the job must

be consistently identified by the same number, while different irems of
survey egquipment must be ildentified by different numbers throughout the
HZTL OBS data set. A *70* record must be prepared for each item of survevw
equipment which has been assigned an instrument number - see SURVEY EQUIP-
MENT DATA RECORDS.

Height of Instrument and Height of Target: Horizontal control survey
observations are seldom mark-to-m=rk measurements between the survey
peints invoelved. Normally, they are measurements from a surveving instru-
ment installed on & tripod, wooden stand, or survey tower erected over the
standpeint to a "target'" (e.g..a survey light, retro-reflector, or remote
instrumenc) installed on 2 similar structure over the forepoint.
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Height of instrument (also known as "height of telescope” or HT) is the
vertical distance from the top of the cccupied survey point mark to the
optical center of the surveying instrument, posirive if the instrument

is above the mark, and negative if it is below the mark. Analogously,
height of target (alsc known as "height of object" or HO) is the vertical
distance from the tep of the respective survey point mark to the point
which is used as target for angular observations, or to the optical
center of the retro-reflector (or of the antenna system of the remote
instrument) in the case of electronic distance measurements.

Together with the elevation (and geoid height) of the respecrive survey
points, height of instrument and height of target are desired or required
data ictems in connection witch most herizontal control survey observations.
For horizontal direcrions and horizontal angles, height of inscrument and
height of targer are desired in the compuration of the respecrive skew
normal and deflecrion correcticns. For wvertical angles, height of inscru-
ment and height of target are required in every case for the reduction of
the respective instrumenc-to—-target measurements reo mark-co-mark values.

In connection with eleccronic distance measurements, height of instrument
and heighr of targer (i.e., height of retro-refleccor or of remote instru-
ment) are requirad darta irems in the process of reducing instrumentc-to-
reflector or instrument-to-instrument slant-range distance measurements

te the respective mark-to-mark, sea-ievel (i.e., geoidal), or ellipscidal
values. For preciselv caped distances, the heights of the tape supports
over the respective survey point marks are required for the same purpose.
in addicion, height of instrument and height of carget are desired in
connection with every line-of-sight observation as an indicactor of inter-
visibilicy.

Wnen the surveying instrument cannot be installed directly over the
desired survey point znd eccentric cbservations are submitted which are
to be reduced to center (i.e., the eccentric instrument setup is a peri-
pneral peint idencifisd by a station serial number with suffix a,3,C,...,
etc., through J - see next section), the height of instrument sntered

on the respective cobservation record must te the wertical distance be-
tween the top of the survey point mark to which the eccentric observa-
tions are to be reduced and the horizontal plame passing through the
optical cenrer of the horizontally-offser surveying instrument. The
same considerations apply to an eccentric¢ target, retro-reflecrer, or
remote instrument.

Visibility Code: Information concerning intervisibilicy between
monumented control points is of great value ro the local surveyor, who
is not normally prepared to build survey towers over the conctrol points
ne wishes to occupy or sight upon. To allow for the recording of this
informarion, where it is readily available, a2 provision was made for a
one-lerter visibilivy code on the observation records which pertain ro
line-of-sight observarions. This code indicates whether or not the fore-
point (i.e., a target which might be easily construcced over the fore-
point) can be seen from ground level (height of eye) at the standpsine,




Since reference marks, azimuth marks, and the norizontal contrel point

to which they belong are normally intervisible at ground level, the visi-
bility code is z2lso used t¢ indicate whether the Zorepoint is an RM or an
Az Mk asscciated with the standpeint. The respsctive one-latter codes
are listed below. If a conflict arises in the assignment of a visibiliry
code, the hierarchy indicated by this list should be followed. In each
case, by "forepoint" is meant either a natural target or a simple target
installed a:r height-cf-eyve level over the forepoint, and "ground” implies
height-of-eve level at the respective standpoint.

- Forepoint is nor visible from ground.

-~ Forepoint is am RM associated with standpoint.

- Forepoint is an Az Mk associated with standpoint.
- Forepoint is visible from ground.

PNV
R

The codes R and Z are to be used only for reference and azimuth marks
which are associated with the standpoint, i.e., in connection wicth obser-
vations from the respective horizontal control point to its own reference
or azimuth marks, or possibly in connection with observations taken among
the reference or azimuth marks belonging te the same control point. Wnen
the forepoint is an RM or Az Mk which belongs to another control point,
the codes N or V, as applicable, should be used. The codes R and Z should
always be entered if they are applicable to¢ the forepeoint in quescion;
otherwise, the visibility code field should be left blank if the inter-
visibilivy berween the respective Standpoint and forepoint is not known.

ASSIGNMENT OF STATION SERIAL NUMBERS

Starion serial number is & three-digit number in the range 001 to 999,

to which a one-letter suffix may be appended, used te identify in a unique
manney every survey point which appears in an HZTL OBS data set. Detailed
explanation of the survey point numbering svstem was given in Chaprer 1.
Te recapitulate, & survey point is defined as any point in a survey proj-
ect which bas one or more observations measured to it or from it. 1In a
horizontal contrel network, a survey point is either & contrel point or

a peripheral poinc.

Control Points: Control points are survey points whose geodetic posi-
tions are to be determined by the survey project, or whose positions have
been determined by & previous survey. Examples of control points are
(1) & monumented (or otherwise permanently marked) triangulation, trilate-
ration, or traverse station, (2) a recoverable landmark (usually an inter-
section station) such as a flagpole or church spire, or (3) an unmarked
(and hence nonrecoverable) survey point which must be carried as a control
point for network integrity purposes. A survey peint which cannot be
positioned because of insufficient observations, whose geodetic position
is not available from otrher sources, and which does not qualify as & peri-
pheral point (see below) must also be treated as a contreol point, in that
such a survey point must be identified by a unique, unsuffixed stacion
serial number (see *82* record under FORMAT DIAGRAMS).




Each control point in a horizontal control job must be assigned a unigque,
unsuffixed station serial number. When more than one project appears in
a job, care must be taken to insure that (1) the same station serial num-
ber is assigned to a control point which several of the projeccs may have
in common, and that (2) different control points are assigned different
station serial numbers throughout the horizental ceontrol job. The sta-
tion serial numbers assigned teo contrel points in the OBS data set of a
horizontal control job must be the same zs those used to identify the same
control points in the corresponding DESC data set. In particular, any
survey point for which a description and/or recovery note is to be sub-
mitted in the DESC data set must be idencified by a unique, unsufifixed
scation serial number, i.e., it must be carried as a control point in

the corresponding OBS data sat.

Peripheral Points: Peripheral points are survey points in the vied-
nity of a control point which are not inrended to be positioned, such as
reference marks and azimuth marks which are normally associaced wirh a
horizontal contrel poinc. These points are identified by a one-letter
suffix which is appended to the three—digit scation serial number of the
control point to which they belong. In addition to unoccupied reference
and azimuth marks, ummonumented eccentric instrument setups and eccentric
targecs/reflectors are also such peripneral peints if che respective obser-
vations are to be resduced to center.

Different letters of the alphabet must be used in order to idencify uniquely
each peripheral point associated with a control point. Provided that the
respecrive eccentric point, RM, or &z Mk does not have to be treaced as

a control peoint (see below), the letter suffix which will identify it as

a peripheral point must be assigned as follows:

A,B,C, 2te., through J for peripheral eccentric peoints
K,L,M, etc., cthrough R for peripheral reference marks
s$,I,U, ete., through Z for peripheral azimuth marks

Should there ever be more than ten peripheral eccentric points, more than
eight peripheral reference marks, or mors than eight peripheral azimuch
marks, treat some of the eccentric points, reference marks, or azimuth
marks (preferably those which can be posirisned) as centrol points, i.e.,
assign individual unsuffixed station serial numbers to them.

An eccentric peoinc, RM, or Az Mk is not always treated as a periphera
point. [Lf the eccentric instrument serup or target/reflecter placement

is made over a monumentsed (or otherwise permanently marked) point which
can serve as a control point (e.g. when a3 reference mark is occupied),

it may be desirable te treat the eccentric point as another control point.
In any case, when an eccentric point is offset more than 10 meters from
the respective contrel point, the eccentric observations should not be
reduced to center (see next section), and the 2cgencric point should be
treated as a control point, wherther it is parmanently marked or nor.



An RM or an Az Mk which has not been occupied (i.e., one which has one or
more directions, angles, and/or distances measured to it but not from it)
is 2 peripheral point, except when it is ro be positioned, in which case

it must be rreated as another control point and assigned an unsuffixed sta-
rion serial number of icts own. An RM or Az Mk which is occupied as a parrc
of the survey scheme (e.g. 2s an eccentric occupation of the respective
control point) should always be treated as z distinct control point. An

REM or Az Mk which has directions, angles, and/or distances measured from it
(as well as to it) for the purpose of verifying and/or supplementing the
observations which tie together the control point and its peripheral points
may remain a peripheral point, i.e,, a peripheral RM (suffix K through R)
or Az Mk (suffix § through Z) may appear as & standpoint on an observation
record in this particular case.

The observatrions which establish cthe linkage between a peripheral point and
its respective control point must appear among the appropriate observation
data records. As a minimum, the following observations are required:

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

2. Reference Marks: At least one angular observation (horizontal
direction or horizonral angle) and one distance measurement from the res-
pective contrel point to the RM in question.

3. Azimuth Marks: At least one angular observation (horizontal direc-
tion or horizonral angle) from the respective control point to the Az Mk
in question.

TREATMENT OF ECCENTRIC OBSERVATIONRS

When the surveying instrument cannot be installed directly over the desired
control point (i.e., when the control point cannot be ''occupied'), observa-
tions must be taken with the instrument offset a short distance from the
intended standpoint. Analogously, when the target, retro-reflector, or
remote insctrument canno: be installed directly over the intended forepoint,
observations are made to a target, rertro-reflecror, or remore instrument
which is offset z short disrtance from the respective control point. When
such a condition exists, the ofiset point from which and/or to which the
cbservations are actually taken 1s said to be "eccentric! with respect to
the control peint in question, which is referred to as the "center."

Eccentric observations are normally "reduced to center' as a part of the
field computarion process, i.e.. a correction is computed for each eccen-
tric observarion based on the magnitude and direction of the offset and on
the direction and length of the eccentricallv-observed line. After such a
correction is applied, the respecrive observation ceases to be "eccentric',
i.e., it is regarded for all practical purposes as having been taken from
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the intended standpoint to the intended forepoinr, just as a non-eccentric
observarion. As a general rule, eccentric observations should be reduced
to center by the submicting agency and included in the HZTL OBS data set
as normal (i.a., non-eccentric) observations.

__;5pwhen eccentric observations are submitcted, care must be taken ro selesct

one of the two possible metheds of handling eccantric observacions which is
applicable to the eccentric point in quescion, and to idenrtify the raspese-—
tive eccentric point accordingly - eirher as a peripheral point if Method A
is applicable, or as a contrel point if Method B is applicable (see pre-
ceding section for definitions of "control point" and "peripheral point').

Method A: The eccentric observations are to be reduced to center.
In this case, the eccentric point must be identified as a peripheral point
with a suffix A,B,C, etc., through J (see preceding secrion). When such
a peripheral point is encountered as a standpoiat or forepoint on an obser-
vation record, the respecrive observaticn will be reduced to center, and
the original (eccentric) observation will not be retained. This method
is applicable only to esccentric points which are offser net more chan 10
merers from the respective control point. For offserts of greater magnitude
Meched B is mandatory.

Method B: The eccentric point is to be treated as a control peint,
whether permanently marked or not. In this case, no reducticn te center
is involved, as the respective observarions are not regarded as eccentric.
The respective (eccent*ic} standpoint or forepoint, however, must be Identi-
ied by a unique, unsuffixed three-digit scacion serial number just as any
other control point (see preceding sectiom), it must be given a name (e.g.
SMITH ECC, if the name of the respective control point is SMITH), and a
*80% or *81* record containing its (approximate) geodetic position and sle-
vation must appear among the *80*-series records. This method should be
used for eccentric points which are permanently marked, regardless of the
offset distance involved. Method B must be used for eccentric points which
are offset more than 10 meters from the respective control point, whether
the eccentric point in questicon is permanently marked or net.

ACCURACY OF THE OBSERVATIONS

For every horizoncal c¢ontrol survey observation. an sstimate of the abso-
lute accuracy of the measured guantity must be available for the purpose

cof assigning appropriate weight to that cbservation when irC participates ia
the adjustment of che respecrtive horizonral concrol network. Absolute accu-
racy of a measurement is defined as the degree to which the resulc of that
measurement approximates the true value of the measured quanticy. Since
the true value of a direction, angle, or distance is not kaown, it follecws
that the accuracy of a horizontal comtrol survev observation can only be
estimated (1) by comparing the resulcs of differenc measurements of the
same guanticy, and (2) by analvzing rthe misclosures bv which the measured
quantities fail to satisfy geometric condivions in the respscrive norizen-

-

tal concrol necwork (e.gz. triangle misclosures).



A norizontal control survey observation is rarely taken as a single, iso-
lated measurement. Once the required surveying equioment is installed over
the survey points in gquestion, it is a common practice to measure the same
guantity (direction, aagle, or distance) several times within a short span
of time, each complete measurement being carried out according to an obser-
vation scheme which has been carefully designed to eliminate instrumental
errors (and possibly other censtant and systematic errors as well). The
advantage of such "replication" is that large blunders can be immediately
detected and eliminsted, and that the resulrting group of measurements can
be treated as a statistical sample.

Each of the replicated measurements is corrected for any known remaining
constant and/or systematic errors associated with that particular type of
observation which can be evaluated and eliminated by the application of
computed corrections to the respective measurements. The resuliing cor-
rected sample elements are mormally screened for outliers (larger-than-—
expected random errors which are suspected to be blunders), usuzlly by the
application of a fixed, empirical rejection limit, and the mean of the
remaining measurements is used as the best approximation to the true valus
of the respective measured quantity which can be artained on the basis of
the sample of measurements taken.

Assuming that the blunders and/or outliers have beer eliminated by dropping
the respective measurements from the sample, and that the constant and/or
gystematic errors from a&ll known sources have been eliminated either by the
observing procedure or by the application of computed corrections to the
respective measurements, other errors remain, as evidenced by a random dis-
agreement (however small) which still normally exists among the ''corrected"
sample elements. Furthermore, if another sample of measurements of the
same quantity is taken with the same type of instrument but under different
envirommental conditiens, the mean value of the second sample will normally
differ appreciably from that of the first sample, and if many such samples
are taken, the mean values of the reobserved samples will be found to dis-
agree in a random manner as well.

The errors which remain after the blunders and outliers are eliminated and
after the sample elements are corrected for constant and systematic errors
are therefore seen &5 random errors of two different kinds. Random errors
of the first kind are those errors which manifest themselves as discrepan-
cies among the elements of a sample. Since the presence and general magni-
tude of these errors are readily apparent when the elements of the sample
are compared, random errors of the first kind are known as ''sample-internal"
or "internal" errors. Random errors of the second kind are those errors
which remain constant for all measurements within & sample but vary in a
random manner for samples which are recbserved under different conditions.
Since they introduce the same bias into every measurement in the sample,
the presence and general magnitude of these errors become apparent only
when the mean values of several reobserved samples are compared, or when
misclosures cof geometric condictions in the respective horizontal centrol
network are analyzed. Because of this fact, random errors of the second
kind are known as "sample-external' or "external' errors.
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The accuracy estimate needed to determine the proper weight for a horizon-
tal control survey observation is the standard error (sigma) reflacting the
combined effect of the internal and external errors which affect that obser-
vation. Such a2 one-sigma estimate of the total uncercainty assoclared with
the respective measured quantity is given by the vecror sum (square root of
the sum of squares) of the one-sigma estimates reflecting the contribucions
of the corresponding internal and external errors.

A direcr estimare of rthe contribution of the respecrive internal errors
(i.e., the Internal Consistency Sigma - see below) can be obtained as the
standard deviation of the computed sample mean; a value based on experience
mav be given when the sample siza is cne. 1If no value is specifizd on the
respective observation record (i.e., the field is left blank), a cne-sigma
estimate will be obtained as a function of the rejection limit and number
of replications, or a default value based on the type of survey equipment
usad, number of replications taken, and on the crder-and-class of the sur-
vey will be assigned if the rejection limit is nor specifiad.

A direct estimate of the contribution of the respective external errors
(i.e., the External Consistency Sigma - see below) is rarely at hand, as
horizontal control survey observations are pot normally reaccemplished by
design under different environmental conditions for the purpose of evalu-
ating the affect of the external errors. A wvalue based on experience may
be given; however, i no value is specified on the respective observarion
record (i.e., the f£ield is left blank), a default value based on the sur-
vey esquipment used, order—and-class of the survey, and on the type of the
survey points involved will be assigned. In connection with triamgularien
projects, a cellective estimate ¢f the external error affecting horizontal
direccions (or horizontal angles) in that preoject will be recovered from
the set of triangle misclosures when that project is firsc adjusted by NGS.

The data items which pertain to the accuracy estimace of the respective
horizontal control survey observaticn not tresaced =isewhere in this chapter
are defined below.

Number of Replicarions: Number of independentc measuremencs of the same
quanticy, normally carried out within a short span of time (i.e., under the
same envirconmental conditions) by the same personnel using rhe same equip-
ment (i.e., sample size)., In connection wich horizontal control survey
observations, it is the number of times a complete measurement procsdure
(cbserviang scheme) 1s sxacuted wizh the objective of obtailning a group of
measurements the mean value of which is to be used as the observed gquanticy
(e.g. number of positions in a set of horizomtal directioms).

Rejection Limit: Maximum variation allowed in a group of measurements.
The individual measurements which sxceed this limit are normally dropped
from the sample and hence do not enter inco the computation of sample mean.
For horizonral directions and horizontal angles, the rejection limit is
expressed as the maximum deviation of the individuzl measurements Crom Che
respective sample méan. TFor vertical angles and for distance measurements,
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the rejecrion limit is expressed as the maximum spread between the indi-
vidual observations included in the sample (i.e., maximum range).

Internzl Consistency Sigma: One-sigma estimate reflecting the contri-
buticn of the sample-internal random errors to the total uncertainty asso-
ciated with a measured quantity. In comnection with horizontal control
survey observarions, a direct estimate of the effecr of the respecrcive
internal errors is usually available as the standard deviation of the com-
puted sample mean. See discussion above concerning the treatment of the
accuracy estimate of an observation for which this data item is missing.

External Consistency Sigma: One-sigms estimate reflecring the contri-
burion of the sample-external random errors to the total uncertaincy asso-
ciated wizh a measured quantity. In connection with horizontal comtrol
survey observarions, & direct estimare of the effect of the respective
external errors is not normallyv available; however, az value based on expe-
rience may be given. See discussion above concerning the treatment of the
accuracy estimate of an observation for which this cata item is missing.

HORIZONTAL DIRECTIOR DATA RECORDS

%20% - Horizontal Direction Set Receord
*21* — Horizontal Direccion Comment Record (Optional)
#22% —~ Horizontal Direction Record

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

Since one horizontzl direction by itself is meaningless, horizontal direc-
tions must be observed in sets of two or more directions. The respective
observations are normally recorded inm a field record book and later abstrac-
ted onto a standard form which is usually referred to as the "abstract of
horizontal directions." As recorded on the ''abstract", each direction con-
sists of a group of "pointings" reflecting the clockwise angle from the
"inirial" (direction ro the first object sighted in the observing sequence),
which is normally assigned the value zero. For each forepoint included in
the set, the horizontal direction value desired is the mean value of the
respective group of peintings (in sexagesimal degrees, minutes, seconds,

and decimals of second), corrected for eccentricity of the instrument and/or
target, if applicable (see TREATMENT OF ECCENTRIC OBSERVATIONS).

Each set of horizontzl directions is to be submitted as a group of records
which must lead off with one *20* record. In addirion to containing infor-
mation which pertains to the set as a@ whole, the *20* record alsc contains
the data items associated with the initisl direction. Following the *20%*
record, there may be one or more *21* comment records. These comment
records are optional, except when the preblem indicator on the *20% record
(first digic of rthe weather code) is 1, in which case at least one *21%
record containing an explanation of the problem encountered is required.
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After the *21% record or records, or immediately after the *20% record if
no *21*% records are present, one or more *22% records must follow, ome for
each additional direction observed in the set. In addition to the same
standpoint designation, each of these *22#% records must bear the same set
number (see below) as the *20* record of that horizontal direcrion set.

When there are two or more sers of horizontal directions observed at the
same stacion, each set musct be submiccted as a separate, complete group of
*20%~series records (i.e., 2 *20* record, one or more *21* records if appli-
cable, followed by one or more *22% records). All sets cobserved at rhe
same station must be assigned different set numbers and mustc appear as con-
secutive sets in the order of their increasing sert numbers among the *20%*-
series racords. For this purpose, since the respective horizontal direc-
tions are to be reduced to center, sets observed at peripheral eccentric
points of the same control point (i.e., whose standpoint designation is the
same three-digit stacion serial number with a suffix A,B,C, etc., through J
appended) must appear as members of the same sequence together with any set
or sets observed directly over the corresponding control point.

Ser Number: Normally coded as 01, unless there are two or more sets
of horizental directions observed at the same standpoint (either to the
same or to different forepoints), in which case these sets must appear
adjacent among the horizontal direction data records. The first set inm the
sequence must be assigned a two-digit set number, e.g. 01, and each addi-
tional consecutive set bearing the same standpoint designation musc be as-
signed a higher number, e,g, 02, 03, ecc. For this purpose, sets observed
at peripheral eccentric points bearing suffix A chrough J are considered to
belong with the respective control point and musc be grouped accordingly.
The set numbers of successive sets of horizontal directions observed at the
same station need not be consecutive, nowever, they must be increasing.

Number of Objects Sighted in This Set: Xumber of forepoints to which
directions were observed in the set of horizontal directions, including the
inictial. This number minus one equals the number of *22* records which
must appear behind rhe respecrive %*20% record in that ser.

Date and Time: Date of observation is required (at least the year) and
must appear on every *2(0* record. Time of observation, where available, is
desired to indicate rthe approximate time of day; zny time associated with
the set of horizontal dirsctions (e.g. time of first cbhservation, mean rime
of the ser, etec.) is acceprable.

HORIZONTAL ANGLE DATA RECORDS

*30* - Horizontal Angle Set Racord
#31% - Horizontal Angle Comment Record (Optional)
#32% - Horizontzl Angle Record

The horizontal angle data racords, identified by *30*-series data codes,

are listed above; the block diazgrams illustrating the respective formats
will be found under FORMAT DIAGRAMS.
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Horizontal angles, as opposed to horizontal directions, are normally obser—
ved in connection with surveys of low accuracy (e.g. third order or lower)
using repeating theodolites and engineer's tramsits. The characteristic
feature of tnese instruments is the double concentric motion abour the ver-
tical axis by means of which the horizontal circle can be ser precisely te
zerc when one of the forepoints is sighted upon, and the desired horizontal
angle te another forepoint can be 'repeated", i.e., measured several times
in succession, each time zllowing the horizental circle reading to be incre-
mented by the magnitude of the measured angle. The desired angular measure,
expressed to & greater precision than the resclution of the respective
instrument, is obtained when the total angle accumulated on the horizontal
circle is divided by the number of "repetitioms."

The number of repetitiopns must not be confused with the number of replica-
tions, 2s one angle measurement by this method, involving any number of
repetitions, conmstitutes but one determination of that angle (i.e., one
replication). Normally, several such determinations are made; the desired
horizontal angle value is the mean value of the respective group of measure-
ments (in sexagesimal degrees, minutes, seconds, and decimals of second),
corrected for eccentricity of instrument and/or trarget, if applicable (see
TREATMENT OF ECCENTRIC OBSERVATIONS). Two forepoints are involved with
every horizontal angle observation; the value given must be the clockwise
angle from the first (left) forepoint to the second (right) forepoinc.

Since a horizontal angle is & complete observation in itself, every horizon-
tal angle may be submitted as z "set of size one," i.e., 2s a2 *30* record
followed by one or more =*31% comment records. These comment records are
optional, except when the problem indicator on the *30% record (first digitc
of the weather code) is 1, in which case at least one #*31% record contain-
ing an explanation of the problem encountered is required. When more than
one angle 1s measured as & part of the same observing scheme (e.g. angle
observation by Schreiber's method), the additional angles in the same seat
should be submitred as #32% records to follow after the *31% record or
records, or immediarely after the *30% record if no #*31%* records are pre-
sent. In addition to the same standpoint designation, each of these %32%
records must bear the same set number (see below) as the *30% record of
that horizontal angle set.

When there are two or more sets of horizontal angles observed at the same
station, each set must be submitted as a separate, complete group of *30%-
series records (i.e., @ *30% record, one or more *31% records if applicable,
followed by one or more *32% records). All sets observed at the same sca-
tion must be assigned different sat numbers and must appear as consecutive
sets in the order ¢f their increasing set numbers among the *30*-series
recoerds. For this purpose, since the respective horizontal angles are te
be reduced to center, sets observed at peripherzl eccentric points of the
same control peoint (i.e., whose standpoint designation is the same three-
digit station serial number with a suffix A,B,C, etec., through J appended)
musSt appear as members of the same sequence togecther with any set or sets
observed directly over the corresponding control point.



Set Number: Normally coded as 01, unless chere are two or more sects
of horizontal angles observed at the same standpoint (eicther becween che
same or berween differentr forepoinrs), in which case these sers must appear
adjacent among the horizontal angls data records. The first set in the
sequence must be assigned a ctwo-digit set number, e.g. 0L, and =ach addi-
tional consecutive setr bearing the same standpoint designation must be as-—
signed a nigher number, e.g. 02, 03, erc. For this purpose, sets observed
at peripheral eccentric points bearing suffix A through J are considered to
belong with the respective control point and must be gzrouped accordingly.
The set numbers of successive sers of horizontal angles observed at the
same station need not be consecurive, however, thev must be increasing.

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

Date and Time: Date of observation is required (at least the year) and
must appear on every *30% record. Time of observation, where available, is
desired to indicate the approximacs time of day; any time associated with
tiie horizontal angle observaction (e.g. starting cime, mean time, ending
time, etc¢.) is acceprable,

VERTICAL ANGLE/ZENITH DISTANCE DATA RECORDS

*40% - Vertical Angle Set Record
*4]1% - Verticzl Angle Comment Record (Optional)
#42% = Vertical Angle Record

The vertical angls/zenith distance data records, identified by *40*-series
data codes, are listed above; the block diagrams illustrating the respec-
tive formats will be found under FORMAT DIACRAMS, Vertical angles (or
zenith distances) are obsarved in comnection with classical horizontal con-
trol survey projects for the purpose of obtaining elevacions of the horizon-
tal control peints by trigonometric leveling. Since only a difference in
elevation between the respective standpoint and forepoint can be deriwved
from a vertical angle {(and discance) determinacion, it follows that, in a
necwork of survey points connected by vertical angles, the elevation of one
or more of the survey points involved must be reliably known from some
ocher source,

In addition to wertical angles and distances between the survey points,

the determination of the respective zlavacion differsnces hy trigonomerric
leveling requires the knowladge of rhe geoid height at every survey point
involved and of the deflection of vertical in the direction of =ach verci-
cal angle observed ar every standpoint. Since rthe respective gecid heighrs
and deflections ¢f vertical are seldom known, it is a commen praccice to
assume the zero value for these quantities, and therefore only approxzimate
results can normally be obtained. For chis reason, vertical control should
not be extended by this method without Irequent cies to existing bench
marks in the praojact area.
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Aside from the difficulties mentioned in the preceding paragraph, the tri-
gonometric leveling method of extending vertical control suffers from the
fact that the measurement of vertical angles is subject to & large uncer-
tainty due to atmospheric refraction. This uncertaincy is brought about by
the unpredictable nature of the irregular, preponderantly vertical bending
of an optical ray due to the variation of the refracrion gradient along

its path. This effect of armospheric refraction is the dominant source of
the external random error associared wirth verrical angle observations. To
contrel the influence of this external error, the magnitude of which grows
with the length of the observed line, reciprocal vertical angles are often
observed simultaneously or nearly-simultanecusly from both ends of the res-
pective line.

In a manner similar to other types of horizontal control survey observa-
tions, a vertical angle ic usually measured several times in rapid succes-
sion following a standard observing scheme. The desired vertical angle
value is the mean value of the respective group of measurements (in sexa-
gesimal degrees, minutes, seconds, and decimals of second) accempanied by
the appropriate angle code (see below) which identifies the wvalue given

as an elevation angle (E), depression angle (D), or a zenith distance (Z).
Since the magnitude of the dominant external error affecting the vertical
angle measurement is proportional to the length of the observed line (see
above), rhe respective External Consistency Sigma is expressed as seconds
of arc per kilometer.

Since 2 vertical angle is a complete observation in itself, every verrical
angle mav be submitted as a '"set of size cne,” i.e., as a *40% record
followed by one or more *41% comment records. These comment records are
optional, except when the preoblem indicator on the *40%* record (first digic
of the weather code) is 1, in which case at least one #*41* record contain-
ing an explanation of the problem encountered is regquired. When twe or
more vertical angles to diiferent forepeints are measured at a station as

a part of the same observing scheme, the additional vercical angles in the
same set should be submitted as *42% records to follow after the *41%*
record or records, or immediately after the *40% record if no *41%* records
are present. In addition te the same standpoint designation, each of these
*42% recorcs must bear the same set number (see below) as the *40*% record
of that verticzl angle set.

When there are two or more sets of vertical angles observed at the same
station, each set must be submirted as a separate, complete group of *40*-
series records (i.e., a *40* record, one or more *41* records if applicable,
followed by one or more *42* records). All sers observed at the same sta-
tion must be assigned different ser numbers and must appear as consecutive
sets in the order of their increasing set numbers among the *&4(0%*-series
records. For this purpose, sets observed at peripheral eccentric peoints

of the same control point (i.e., whose standpoint designation 1s the same
three-digit station serizl number with suffix A,B,C, etc., through J append-
ed) must appear as members of the same sequence together with any set or
sets observed directly over the corresponding control point.



Ser Number: Normally coded as 01, unless there are two or mores sets
of vertical angles observed ac che same standpoint (eicher to the same or
to different forepoints), in which case these sets must appear adjacent
among the vertical angle data records, The first set in the sequence must
be assigned a two-digit ser number, e.z. 0L, and each additional consecu—
tive set bearing the same standpoint designation must be assigned a higher
number, e.g., 02, 03, etc, For this purpose, sets observed at peripheral
eccencric points bearing suffix A through J are considered to belong with
the respective control point and must be grouped accerdingly. The set
numbers of successive sers of vertical anglaes observed ar the same statien
need not be consecutive, however, they must be increasing.

Number of VAs or ZDs Observed in This Ser: Number of forepoints to
which vertical anglss (or zenith distances) were observed as a part of the
same observing scheme. This number minus one squals the number of *42=
records which must appear behind the respective *4(0* record in that set of
verctical angles.

Date and Time: Date of observatcion is required (at least the year) and
musc appear on every *40% racord. The full date and the time of vercical
angle obsarvation to each forepoint inveolved should be supplied whenever
possible, so that automatic search based on date and time can be made for
simultanecus or nearly-simultaneous reciprocal vertical angle observaricms.
For this purpose, a time field appears on the *42% record as well as on the
*40% record.

angle Code: Vertical angles are measured with respect to the direction
of the gravity wvector at the respective standpoint by theodolites or tran-
sits which are equipped with appropriate wvertical circles., Depending on
the graduation system involved, the origin (zero graduation mark) of the
vertical circle points either in a direction perpendicular to that of rthe
gravity vector, in which case the origin of the vertical circle lies in the
local astronomic horizom, or else it points in the dirscrion opposite to
that of the gravity wvector, in which case the origin of che wvertical circle
indicates the local astronomic zenith.

When the zero of the vertical circle defines the ascronomic horizon, tche
vertical angle measured is an "elevation angle" or 2 "depression angle"
depending on whether the objzct sighted is above or below the astroncmic
horizon. When the zero of the wvertieal c¢circle points in the direction of
the ascronomic zeaith, the vertical anzle measured is called & "zenith
distance.'" It follows that the zenich distance of an objezct above the
astronomic horizom is less than 90 degrees, while the zenith distance of
an object below the astronomic horizon is greater than 90 degraes,

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

- elevation angle
depression angle
- zenich distance

(eI oy}
I
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DISTANCE DATA RECORDS

#50% - Taped Distance Record

*51% ~ Unreduced Distance Record

*52*% - Reduced Distance Record

*#53*% - Unreduced Long Line Record

*54% - Reduced Long Line Record

*55% - Distance Comment Record (Optional)

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

Submic a *50%, *51%, *32% =%53% or *54% record, followed by one or more
*55% comment records, for every distance determination in the horizontal
econtrol survey project. The comment records are optional, except when the
problem indicator (first digit of the weather code) is 1, in which case at
least one *55% record containing an explanation of the problem encountered
must follow the respective *50%, *51*, or *52% distance record; the weather
code has been omitted om the *53% and *54* long-line records. In every
caseé, the desired distance value is the mean value of the respective group
of replicated measurements to which all corrections applicable to that type
of distance measurement have been applied (in meters and decimals of meter),
further corrected for eccentric setup at either end of the measured line,
if applicable (see TREATMENT OF ECCENTRIC OBSERVATIONS). It must be accom-
panied by the appropriate distance code (see below) which identifies the
distance value given as to its type.

The *50% record is intended for distances measured with either calibrated
or uncelibrated (i.e., standardized or unstandardized) steel or invar tapes.
Included are distances consisting of any number of segments taped horizon-
tally, taped distances consisting of any number cof segments which have all
been individually reduced to a common horizonral reference surface (other
than the sea level or rthe ellipsoid), and one-segment unreduced taped dis-
tances (less than or equal to one tape length) measured along 2 slope, The
limiracion to one segment only in this last case is forced by the addirional
data irtems (the elevation difference between the respective marks and the
heights of tape supports over the marks) required for each such taped dis-
tance segment. Excluded are taped distances which have been reduced to

sea level (geoid), to the ellipsoid, or te¢ mark-to-mark, for which the

*52% record should be used. In every case, the respective standardizatcion,
catenary, and temperature corrections, as applicable to the method of meas-
urement and/or to the equipment used, are assumed to have been applied.

The #51% record is intended for unreduced slant-range distances under

100 kilometers measured by electronic distance-measuring equipment (DME).
Included are line-of=-sight instrument-to-reflector distances measured by
electro-optical DME and master-to-remote distances measured by microwave
DME with a resolution (i.e., precision) of one centimeter or better.
Excluded are distances measured to & precision coarser than one centimeter
(because the respective Rejecrion Limit, Internal Consistency Sigma, and
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Excernal Consistency Sigma should be expressed in different unics), which
may be submitted as *53% records. In every case, the respective instrument
and/or reflector calibration corrections and refracrion cerrection, as
appiicable to the method of measurement and/or to the equipment used, are
assumed to have bDeen applied.

The *#532% record is intended for taped distances, and for distances under
100 kilometers measured by electronic DME with a precision of one centi-
meter or better, wiaich have been raduced (1) to sea level (i.e., to the
gecid), (2) co che ellipsoid (either NAD 27 or as specified on the *13%
record), or (3) to mark-ro-mark. TFor the same reason given in the preced-
ing paragrapn, reduced distances measured to a coarser pracision than one
centimeter should be submitrad as *34* racords. In avery case, the dis-
rance given is assumed rto be the appropriately raduced value corresponding
to the mean of the respective sample of distance measurements to which all
applicable correcticns have been applisd. Among the required data items
on this record are the values of the elevarions (and of the geoid heights,
if applicable) which were usad in the respective reduction process (possi-
bly different than those given on the corresponding *80%-series records).

The preponderant external random errors affecting precisely taped distances
or line-of-sight distances measured by fine-resolutiom electromic DME arise
out of the inadequacy of the mathematical models used to correct the respec-
tive distance measuremencts for distance-dependent syscemacic errors, such

as the remperarure and cactsnary corractions im case of taped distances, or
cthe rerfracrion correction in case of distances measured by precise electro-
optical or electromagnetic DME. The magnitude of the respective exrernal
random errors is therefore also proportiocmnal te the lengrh of the measured
line. For this reason, the External Consistency Sigma on the *30%, *51%,
and *32*% receords is expressed as a parts-per-million (ppm) value.

The *33% and #54% racords are counterpartzs of the *51%* and *52% records
ianrended, respectively, for unreduced and reduced long-line distances (100
kilomecers and longer) measured with either fine or coarse resolution by an
indirect method. Examples of such long=-line discances arz the antenna-co-
antenna spacial chords and the corresponding reduced sea-level (geoidal),
ellipsoidal, or mark-to-mark distances derived from line-crossing measure-
ments with a long-ranges, airborne electromagnetic DME (e.g. HIRAN), or
ontained by extra-terrestrial techniques (e.g. VLBI). These records may
also be used, respectively, for unreduced and reduced slant-range distances
under 100 kilometers measured dirsctly by a coarse-raesolution DME. Since
rhe preponderant external random errors associlated with long-lipe and/or
coarse-resolucion distance measurements do not normally exhibit any rtela-
tionship with the length of the respective line, the External Consiscency
Sigma on the *533* and *34% records is expressed in merers.

Date and Time: Date of ohservation is required (2t least the year)
and must appear on svery distance observation record. Time of observacion,
where available, is desired to indicate the approximace time of day; any
time associated with the distance observation (e.g. starting time, mean
time, ending rtime, srec.) 1s acceprable.




Distance Code: A onme-letter indicarer of the ctype of distance involved.
This indicator musrc zppear immediately following the distance field on the
distance observation records. The pessible distance codes are as follows:

1. Unreduced Distances:

— distance taped horizomtally

taped distance reduced to horizomtel

- slope distance or slant-range distance
- spacial chord distance

[T ]
!

2. Reduced Distances:

sea-level (geoidal) distances
ellipsoidal distances
mark-to-mark distances

R
!

AZIMUTE DATA RECORDS

*60* - Laplace Azimuth Record
%fl* - Geoderic Azimuth Record

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

Laplace azimuth is an asctronomic azimuth determination (e.g. by observation
of the star Poclaris) converted to the corresponding geodetic azimuth by the
application of the Laplace correction. A necessary data element in the
computation of the Laplace correction is the east-west (prime-vertical)
component of the deflection of vertical at the respective standpoint. Fer
this reason, if this deflection component is not known from other sources,
astronemic longirude must also be observed. A horizontal control point at
which the prime~vertical component of the deflecrion of vertical is knowm,
and at which 2 derermination of astronomic zzimuth has beern made, is called
a "Laplace station."

Laplace azimuths are the primary means of orienting 2 survey preject, if
such orientation cannot be made with respect to established horizontal
control points (e.g. because of intervisibiliry problems). When a survey
project is extended away from existing horizontal control, Laplace staticns
must be established at regular intervals to guard zgainst the buildup of
systematic errors which may cause a gradual swing in the orientation of the
nectwork, i.e., to provide orientation control for the network in a manner
analogous to baselines, which must be measured at regular intervals to
provide scale control.



Submit a *60* record for every Laplace azimuth used in the project. 1If
thers are two or more sets of astronomic azimuth observations (e.g. sets
observed on different nighrs), submit a separace *60* vecord for each set.
The desired Laplace azimuth value is the mean value of the respective sat
of astronomic aZIﬁﬁEH"EBEErvations to which all applicébi—'correc:fbns,
including the Laplace correction, have been applied (in sexagesimal ~
degrees, minutes, seconds, and decimals of second), further corrected for
accentricicy of inscrument and/or target, if applicable (see TREATMENT OF
ECCENTRIC OBSERVATIONS).

A regulred data item on the *60* gecord is the Prime-Vertical Component
of Deflection (Eta), i.2., the difference between the agrropomic and geo-
detic longitudes of the standpdint, s uSéd in the computation of the
EEEEEEEI?E'Iaplace correction. In addition to its absolute numerical
valué in seconds, the direction of the prime-vertical component of the
deflection of vertical, i.e., the Direction of Eta must be specified as
"E" WAl

or "W' according to whether the astronomic longicude falls east or
west of the corresponding gecdetic longitude of the standpoint.

Results of astronomic observations in the form of Laplace azimuth znd of
the meridional and prime-vertical componentcs of the deflecrion of verti-
cal are called for on the #h0* and *85% racords of the HZTL 0OBS data ser.
In addition, the respecrive astronomic larirude, longirude, and/or azi- «
muth observations should be submitted separactely in full decail for rig-
orous processing and incorporation into the astronomic data file of the
Nartional Geodetic Survey Dats Base. To this end, the necessary formats,
specifications, and instructions for the ceding, keyiag, and submitcal 7
of astronomic data will be found in Chapter 9.

Geodetic azimuths come into consideration wh2n orientacion centrol for a
survey preoject is obtained with respect to the existing horizoncal con-
trol network by including an azimuth reference object (e.g. the azimuth
mark) among the forepoints to which horizontal dirasctions or horizomtal
angles are observed at one or more existing horizoatal control poincs.
Such control points, occupied for the purpose of establishing connection
with cthe existing horizontal control network, must be identified as "fix-
2d" bv means of *90% Fixed Control Records (see FIXED CONTROL DATA REC~
ORDS) .

Submit a *61%* record containing the respective geodetic azimuth value (in
sexagesimal degrees, minutes, seconds, and decimals of sacond) for every
azimuth reference object rto which a herizenral direcrion or horizontal
angle has been observed for rhe purpose of providing orientation control
for the survey project. However, do not submit a *81% rzcord 1if the azi-
muth referenca object in guestion is another contreol point in the HZTL
0BS data set, f.e.,, if a #*30% or *81* racord defining its geodetic peosi-
tion appears among the *80%*-series records (see SURVEY PCINT DATA REC-
ORDS). Instead, if such 2 control point is used for azimuth reference,
it must be identifisd as ""fixed" Dy means of a *90% Fixed Control Record
in the same manner as cthe respecrive standpoint (see above).

to
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Date and Time: Date of the astronomic azimuth observation is reguired
(ar leasr the vear) and must appear on the respective *60* Laplace Azimurh
Record, Time of observation is desired rto indicate the approximare time;
any time assoclated with the astronomic azimuth observarion (e.g. starting
time, mean time, ending time, etc.) is acceprabple. Date and time have been
omirred on che *6&1* Geodetic Azimuth Record.

Origin of Azimuth: A one-letter code indicating the branch of the
meridian (north or south) with respect to which the azimuth given on a *60%
or *6l* record is specified. Azimuth of 2 line joinimg 2 standpoint and
2 forepoint is defined as the clockwise horizontal angle (0 to 360 degrees)
measured from either the north or the south branch of the meridian at the
srandpoint zo the forepoint in question. Since the azimuth may be defined
as either "from the north' or "I

from the south", the origin of the azimuth
must be specified as "N'" or "$", whichever applies.

SURVEY EQUIPMENT DATA RECORDS

#70% - Instrument Record

The purpose of the *70* record is to provide descriptive information per-
taining to an item of survey equipment which has been identified by 2z Job-
Specific Instrument Number (see under OBSERVATION DATA RECORDS). Submir =
*#70* record for each item of survey equipment used in the project; the indi-
vidual *70% records should appear in the order of increasing Job-Specific
Instrument Number, The entries on the *70*% record (see FORMAT DIAGRAMS)

are self-explanatory, however, the following data items will be explained

in greater detail:

NGS Survey Equipment Code: 4 three-digit pumerical identification code
assigned to every category of survey equipment, and within each categorv to
specific instruments or other items of survey equipment commonly used in the
United States = see ANNEX F.

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

MI - meters FT - feet SA = seconds of arc
MM = millimeters ME - millifeer M4 = minutes of zarc

The characrer fields reserved for Resolution of the Instrument and for
Units on the *70* record may be leit blank if the resolution of the survey-
ing instrument in question cannot be expressed in rhese units (e.g. if the
measurement is obtained in terms of arbitrary 'dial" uwnits which do not
bear & fixed relationship to the measured quantiry).
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SURVEY POINT DATA RECORDS

*30%* Control Point Record
*R]* Control Point Record (UTM/SPC)
4#82% - Reference or Azimuth Mark Record

*83% - Bench Mark Record
*84* - Geoid Height Record (Optiomal)
*85% - Deflection Record (Optional)

The survey point data records, idenrified by #*80%-series data codes, are
listed above; the block diagrams illustrating the respective formats will
be found under FORMAT DIAGRAMS.

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

The group of *80%-geries records pertaining to a control point will usually
consist of either a *80% record or a *31% record followed by as many *82%
records as there are peripheral reference marks and/or azimuth marks asso-
ciacted with the horizontal ¢ontrel point in question. Use the *80* record
if the geodetic position of the contreol point (see below) is given in geo-
graphic coordinates (latitude and longitude); use the #81* racord if the
position is given either in the Universal Transverse Mercator (UTM) coordi-
nates or in State Plane Coordinactes (SPC). Following the *80% or che *81*
record, submit one *B82* record for each peripheral RM or Az Mk of that con-—
trol point, i.e., one which is identified by the same three-digir station
serial number as tha respective control poinrt to which a suffix K chrough 2
has been appended. Do not submit a *82% record for an BM or Az Mk which is
being treated as a concrol point, i.e., one which is identified by another
(unsuffixed) three-digic station serial number and for which a *B80* or *81%
record appears elsewhere among the survev poinr data records.

Afrer the *B2%* records, or after the *80% or %#81*% record if no *82% records
ares present, there may follow one or more *83% records, a *84% record, and
a *85*% record: Submit a *83% record if the horizontal comntrol point inm
question is also a vertical control peint, i.e., if it is a bench mark (BM)
in a line of differential leveling connected to the narional vertical con-
trol network (Elevation Code B on the respective #*80% or #*81* record), or
when the horizontal centrol point has been connecta2d to a nearby bench mark
by a spur level line (Elevation Code L). Since a horizontal contrel point
can conceivably be connected by several spur level lines to more than one
bench mark, several *33#% records (one for each connecrion) are allowed.
Lastly, a *84* record should be submicted if the geoid heighr is known for
that control point, and a *85% record should be submitred if either one or
both the meridional and prime-vertical components of the deflecrion of wver—
tical are known.
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Two special cases are recognized, in which either a *B82% or a *83* record
must be submicred for a control point instead of the usual *80% oy *81%
record. Thz first case has ro do with survey peints in the projecr which
would nmormally be regarded as horizontal control points (i,e,, they do not
qualify as peripheral points), which cannot be positioned because of insui-
ficient observarions, and whose geoderic position cannot be obtained from
other sources. Such & survey point must be identified by zn unsuffixed
three-digit station serizl number just as a normal control point, however,
since the respective geodetic position is not available, submit a *82%
record for a peint of this kind in lieu of @ *80% or *81* record, then pro-
ceed as for any other normal control point, i.e., submit additional #*82%
records, one or more *83*% records, a *84% record, and a *B85% record, as
applicable.

The second case has to do with survey points in the project which are used
as vertical control points only, i.e., bench marks or other points to which
and/or from which one or more vertical angles and distances have been ob-
served, but no horizontal directions or angles. Survey points of this kind
must also be identified by unsuffixed three-digir station seriel numbers,
1f such & survey point is positionable (e.g. by trilateration), then it
should be treated as z normal control point. Otherwise, submit a *83%
record for a point of this kind in lieu of a *80% or *B81* record. & ¥*84x
record and a #*83* record may follow, if applicable, but not any #%82% rec-
ords. Should such a point have any peripheral reference or azimuth marks,
then ir should be treated as in the firsr special case described in the
preceding paragraph.

The entries on the *B0*-geries records (see FORMAT DIAGRAMS) are self-
explanatory, however, the following data iteme will be explained in greater
detail:

Station Name: In the United States, it has tradirionzlly been the
preferred practice to assign intelligible names as primary identifiers of
herizontal control points. Such "station names" have the important advan-
tage of being mnemonic - 2 quality which pure numbers or arbitrarv alphanu-
meric syvmbols do not possess. In addition, a properly chesen station name
may in itself be descriptive and/or indicative of the general location of
‘the respective horizontal control point, which is a desirable property.

For automatic data processing purposes, however, the use of station names
as primary identifiers does pose some difficulty, in rhat their length

must, of necessityv, be limited teo az specific number of characters, and that,
contrary to common usage of intelligible names, exactly the same abbrevia-
tion and/or spelling of the respective station name must be used whenever

a reference is made to a horizontal control point in computer-readable
mediz.

The name of a monumented horizontal control point is usually concise, being
limited in length by the space which is available on 2 standard disk marker
for the die-stamping of the respective statiom name. The usual practice is
to stamp the name above the survey point symbol (e.g. triangle) which
appears in the center of a2 standard disk marker, and the year (e.g. 1935)
in which the mark was set is usuglly stamped bhelow the survey point symbol.
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In addition to this "year mark set'" which normally appears stamped on
every monumented survey point, another date is associated witch every hori-
zontal control point, i.e., with every survey point which is positioned,
whether it is a monumented control point or an unmonumented recoverable
landmark (see below). Referred to as the 'vear established," it is the
year in which observations were first performed for the purpose of deter-
mining the posicion of that horizontal concrol point!i this is normally
also the year in which the original description of that control point was
prepared. The ''year established" and "year-mark-set" of a monumented
horizontal control point are ofcen identical.

Anocher type ¢f horizenral control point is am unmonumenced recoverable

landmark {(usually an intersection station) such as a flagpole or church

spire. The name ¢f a horizonral control point of this type must be suf-
ficiencly descriprive in order to identify the respective landmark (and

Erequently a specific feature of the landmark) adequately, and for chis

reason 1t is usually lengthy.,

For data processing purpeses (i.e., in the HZTL OBS and/or HZITL POS data
sers) the length of 2 scacion name (including all imbedded blanks) is
limicted to 30 characrers, and the same limit applies £y the name or desig-
nation of a reference mark (RM) or azimucth mark (Az Mk). Accordingly,
the name of every horizontal control point to be antered on the *80% or
*81* record (as well as the name or designation of an RM or Az Mk to be
ertered on the #82% record) must be abbreviated and/or adited if it ex-
ceeds 30 characrers. Guidelines for survey point names and designations,
including recommended zbbreviations, are given in ANNEX D. Note that the
name or designation of a bench mark (BM) is Limired ro 25 characters (see
Vertical Control Data, Chapters 5, 6, 7, and 8).

For some of the lengthier names of herizontal concrol points (e.g. those
of unmonumented recoverable landmarks) chis contraction to 30 characters
will involwve rather drastic abbreviation and editing, in which process
much of the desired inrelligibilicy and descripriveness may be lost. To
minimize this effect in connection with geodetic marerials which are in-
tended for use by the general public, up to 40 characters are allowed for
the name of a horizeontzl control point in the HZTL DESC data setr (see Chap-
ter 3), and this 40-character station name will be used in the automated
publication of geodetic data sheets, station descriptions, znd associated
irdexes. This implies that there must be two versions of svery station
name which exceeds 230 characters in length - a 30-character version used
for data precessing purposes, and a 40-character wersion used Zor publica-
tien purposes. The tweo versions should differ only as to the manner in
which the station name 1s abbreviated and/or edited.

The name of a horizontal contrcl point to be entered on the *50% or *8l%
record should be taken as it appears under "Station Name" In the heading

of the respective sration description and subsequent recovery notes. For
monumented horizontal control peints, this station name is normally identi-
czl to or closely resembles the name stamped above the survey point symbel
or the respactive disk marker. Note rhat neither che ''vear established"
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nor the "year mark set" does normally appear as & part of the station name.
While parts cof a2 lengthy srtatlon name may be abbreviared or edited out in
order to conform to the 30-character limit, nothing should be added, except
as necessary to render the station name unique withir the job (see below).
Parentheses are not permitted to appear in a2 station name. Other specizl
characters such as periods, commas, etrc. (see Chapter 1) - as well as any
unnecessary spaces (blanks) - should also be edited sut whenever possible.

In the sams manner as the job-specific station serial number of 2 horizon-
tal control point, which is unique within & job, it is highly desirzble
that a statien name be unique within 2 job as well. If two or more comtrol
points with identical names occur inm 2 job, they should be rendered unique
by appending to the respective station names, in corder of preference:

1. The name of the countv (parish, census division) in which
the station is located, followed by the symbol CO (PA,CD) -
Example: JONES CLALLAM CO and JONES KING CO (SMITH ORLEANS
PA and SMITH DE SOTO PA, ROCK KENAI-COOR INLET CD and ROCK
ANCHORAGE CD).

2. The name of a locality other than county, parish, or census
division - Exsmple: PIPE SAN ANTONIO and PIPE LACKLAND AFB.

3. The "year mark set" - Example: PEDRC SILAS AZ MK 1935 and
PEDRO STILAS AZ MK 1972,

4, The "vear established" - Examole - ROCKVILLE MUNICIPAL TANK
1908 and ROCKVILLE MUNICIFAL TANK 1964.

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

When a lengthy name of 2 horizontal contrel point must be contracted te 20
characters, the abbreviation and/er editing of the station name in questioen
should be accomplished with due regard zc the following two facts. First,
& 40-character version of the same station name is required in the HITL
DESC datz set which is to be submitted concurrently with the HZTL OBS data
set (see INTRODUCTION), and this less drastically contracted version of the
station name will be used for publicationm purposes. Secend, the names of
reference and azimuth marks are normally formed by appending the symbols

RM 1, RM 2, ..., RM 13, etc., and AZ MK (possibly AZ MK 2, AZ MK 3, etc.)
to the station name of the control point to which they belong. For this
reason, the name of 2 horizontal control point which has peripheral refer-
ence marks and/or azimuth mark(s) may have to be further contracted to 24
characters (and possibly less) in order to allow for the respective refer-
ence and azimuth mark names to conform to the 30-chzracter limict.



Name or Designation of RM or Az Mk: Reference marks and azimuth marks
are usually identified by standard disk markers wnich display an arrow as
the survey point smybol at their center; the markers are set in such a way
that the arrow points toward the respective horizoncal control peint, Two
or more reference marks are normally escablished in the immediate vicinicy
of a monumented horizonral control poinc. The purpose of the reference
marks is to act as "pointers" toward the respective horizontal control
point, thereby aiding in its recovery, and to provide means of verifying
whether or not the station monument has been disturbed. In addition co the
reference marks, an azimuth mark may be =stablished at some distance away
to provide am azimurh reference point which is wvisible from ground level at
the respective horizontal control point, if a well-defined permanent object
is not otherwise available for this purpose. Less frequently, more than
one azimuch mark is escablisnhed for the same horizomtal contrel point.

The originally-established reference marks of a horizomtal control peint
are normally assigned sequential numbers, e.g. NO 1, NO 2, ecc. Any sub-
sequently-established reference mark should be assigned the nexr unused num-
ber in the sequence, even though one or more of the previously—established
reference marks may have been destroved. The scandard practice is to stamp
the name of the horizental control point to which a reference mark belongs
above the arrow which appears in the center of the respective disk marker,
the number of the reference mark (i.e., NO 1, NO 2, etc.) immediately below
the arrow, and the year in which the refsrence mark was set farther below
the arrow. The same procedure is followed in the case of an azimuch mark,
except that a number is normally assigned and stamped on the respective
disk marker only if more rhan one azimuth mark is involved.

The name o1 designation of a reference mark (RM) or an azimuth mark (Az Mk)
to be entarad on the *82% record must not exzceed 30 characters in length.
It should normally cousist of the name of the horizontal control point to
which the respeccive RM or Az Mk belongs, with the symbol RM 1, RM 2, ...,
RM 13, etc. appended for reference marks NO 1, NO 2, ,.., NO 13, erc. For
azimuch marks, the symbol AZ MK is appended if only one azimuth mark is
involved, octherwise che symbol AZ MK 2, AZ MK 3, etc. for azimuch marks

NO 2, NO 3, etc, In general, nothing else should be added to the name of
an RM or Az Mk, except when the numbering system outlined in the preceding
paragraph has not been followed, with the result that two or more reference
or azimuth marks associated with a horizontal control point are referred to
by the same name, In this case, the "vear mark set" should be further ap-
pended to make the respective names wunique (e.g. FELLEY AZ MK 1918 and
KELLEY AZ MK 1975, if che Az Mk set in 1975 has not been scamped ''NO 2').

Considering that the total length of an RM or Az Mk name must not exceed
30 characters, the name of the horizontal control point to which the RM 1,
M 2, ecc,, and/or AZ MK symbols are appended must itself be limited to 24
characters, and may have to be further contracted if a numeral must follow
the AZ MK symbol and/or the "yezar mark sec" has to be added. The name of
the respective horizontal contrel poinc must be taken as it appears om the
corresponding *30% or *Bl* record (see Station ¥ame), zxcept for possible
furrher abbreviation and/or sditing which may be required,
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The same generzl considerations apply in conmnection with a reference or
azimuth mark which is being treated as 2 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 *B1* record. Occasionally, an existing
monumented survey point of another agency is used for a reference mark or,
more frequently, for an azimuth mark. Such a survey point must be treated
as a contrel point, i.e., it must be identified by an unsuffixed three-
digit station serial number. If it can be positioned (or if its geodetic
position is available from other sources), submit a #*80% or *81% record for
2 control peint ¢of this kind; otherwise submit a #82%* record to give its
name or designation.

Name or Designation of Bench Mark: A bench mark (BM) is 2 monumented
(or otherwise permanently marked) vertical control point whose elevaticn
above mean sea level (MSL) has been accurately determined by differentizl
leveling. Bench marks occur in a horizontal control survey project if
(1) a horizontal control point is alse a BM in a line of differential level-
ing connected to the mational wvertical contrel network, (Z) a spur level
line connection exists between a horizontal contrel peint and a nearby BM,
or (3) & BM is included as a control point in the project for the purpose
of extending vertical control by trigonometric leveling (vertical angles).

The name or designation of 2 bench mark to be entered on & *B3* record must
not exceed 23 characters in lengrh. It should be taken as it appears in
the heading of the respective bench mark description, which normally is
identiczl te or closely resembles the name or designation stamped on the
respective disk marker. If the name or designation of & bench mark must be
contracted in order to conform te rhe 253-character limit, the same generzl
considerations applyv as for the zbbreviation and/or editing of the name of
2 horizontal control point (see Station Name above).

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

For previously established horizontal control points which are identified
as "fixed" by means of 2 *90% record (see FIXED CONTROL DATA RECORDS), the
geodetic position given should be either the published position, if the
control point in guestion is an existing point of the national horizontal
control network, or else a2 position obtained in a constrained adjustment,
i.e., & position which is comsistent with existing horizontal contrel in
the area. For horizontal control points which are to be positioned, the
geodetic position given should be as determined by 2 preliminary adjustment,
or else the unadjusted "field" position computed on the basis of selected
observations should be supplied.
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Tane *80%* record is intended for horizontal control points whose geodetic
posicion is given in terms of geograpnic coordinates, i.e., as Latitude

and Longitude. In addition to the respective absolute values (in sexagesi-
mal degrees, minutes, seconds, and decimals of second), the Direcrtion of
Laticude must be specified as "N" or "S", and the Direction of Longpitude
must be specified as "E" or "W", whichever applies, by one-letter codes
adjacent to the respecrive larirude and longitude rfields.

The *8l% record is intended for horizontal conctrol points whose geodetic
position is given in terms of plane coordinates, 1.e., as an X-Coordinate
(Easting) and a Y-Coordinate (Vorthing), followed by the appropriate four-
digit zone designation, which also serves as a coordinate system code.

1f the plane coordinares used are the Universal Transverse Mercator (UTM)
coordinaces, the easting and northing values are expected to be given in
meters and decimals of merer, and the zone designacion must be the respec-
tive UTM Zones Number (0001-0060). If che plane coordinates used are the
State Plane Coordinates (SPC), the easting and northing wvalues are expected
to be given in feet and decimals of foot, and the zone designation must be
the respective State and Zone Code as given in ANNEX B.

Elevation and Elevarion Code: Elevation is the vertical distance above
the gecid = an squipotential surface wnich along the sea coast is defined
by the mean sea level (MSL). Also referred to as the "orthometric height,"
elevation is normally the dominant component of ellipsoidal height which is
given as the sum of elevation and geold height, gecid height being the name
given tc the vertical separatioun between the geoid and the reference ellip-
soid of the geoderic dartum used (NAD 27 or as specified on the *13* record).
The ellipsoidal heights of horizontal control points must be known for the
purpose of reducing distance measurements to the reference ellipsoid and
for the computation of the skew normal and deflecticn corrscrions which are
to be applied to herizontal directions and/or horizontal angles observed to
and/or from the horizontal control points in question.

Because the geoid height value associated with a horizontal control point
is often unknown, it is a common practice to assume it to be zero, and to
use the elevation as the best available approximarion for the corresponding
ellipsoidal height. When this approximation is used, the respective obser-
vations are considered to have been reduced te the sea level (i.e., o the
geoid), rather than to the reference ellipsoid. Since in the continental
United Stares the magnitude oI a geoid height defined with respect to the
North American 1927 dacum (NAD 27) rarely sxceeds %E_Eggers and is normally
much less (e.g. 3 or 5 meters), the error introduced by this approximation
is imperceptible, except in connecrion with accurate distance measurements.

The elevarion of every horizontal comtrol point for which z #80% or #81%*
record is submicted must be given, except for unmonumented recoverablie
landmarks positiconed by intersection. $ince no distances are involved, and
since the expected accuracy of an intersected landmark's position is such
as to allow the skew normal and deflection correcticns of che respective
horizontal directioms (or herizontal angles) to be neglected, rthe slevation
field of such a landmark may be left blank, When given, the elevatican of



a horizontal concrol point which is an unmonumented recoverable landmark
should be the ground level elevation (e.g. obtained from 2z topographic map,
if 2 more accurate value is not available), and the height above ground
level of the point actually sighrted should be entered as tne height of
target on the respective observation record.

The elevarion of a survey point is determined most accurately by differen-
tial leveling, i.e., as a2 resulr of accumulacion of elevation differences
measured in short increments between & bench mark (BM) of the national ver-
tical control network (or any other survey peint the elevation of which has
been previously determined) and the survey point in gquestion. Other less
accurate methods of derermining the elevarion ¢f a survey point are (1)

trigonometric leveling using reciprocal wvertical angles, (2) trigonomerric
Teveling using nonreciprocal (i.e., one-sided) vertical angles, and (3)
photogrammerric methods. In addition, an estimate of elevation based on
the exponential decrease of atmcspheric pressure with altitude can be ob-
tained by a barometric leveling scheme (e.g. with the aid of an altimerer).
As a last resort, if elevation from amother source is not at hand, the
survey point must be plotted on the best available topographic map and its
approximate elevation obtained bty interpolation between adjacent elevation
contour lines.

In every case, the source and general accuracy of the elevariocn value given
on a *80*% or *81* record must be indicated by 2 one-letter Elevacion Code
adjacent te the respective elevation field., The possible elevation codes
are as follows:

- The horizontal control point is a bench mark (BM).

- Elevation determined by level line comnection to nearby BM,
Elevation determined by reciprocal vertical angles.

- Elevation determined by nonreciprocal vertical angles.

- Elevation determined by a photogrammetric method.

M - Elevation obtzined by barometric leveling or from a map.

oot ot
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Station Order and Tvpe: A two—character field is reserved on the *80%*
and *81* records for a two-digit order-and-type code. The purpose of this
code is ro characterize the horizonmtal control point as to the general
order of accuracy of the main-scheme network of which it is a part, and to
indicate whether the horizontal control point in question is monumented
(or otherwise permanently marked), unmonumented but recoverable (e.g. a
landmark), or unmonumented and nonrecoverable (e.g. an auxilliary peint).
In addirien, the purpose of this code is tc¢ characterize the horizontal con-
trol point as to the type of the survey scheme of which it is a part and/or
by means of which it is positioned (l.e., triangulation, trilateration,
traverse, intersection, or resection), and to indicare whether the horizon-
tal control point in question is & main-scheme station or a supplemental
station in the respecrive survey scheme,

In every case, care must be takem to assign an order-and-type code which
reflects the usage of the horizontal contrcl point in the project at hand.
For example, if a horizomtal control point established as a station of a
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first-order triangulation network is occupied in the course of a second-
order craverse project, then it must be assigned order-—and-type code which
indicatres it ro be a second-order traverse station racher than first-order
triangulation station, etc. The same considerations apply to previously-
established horizontal conctrol points which are used as fixed control im

the project., Fer contrel points which cannot be positioned within the proj-
ect because of insufficient observations (but for which an accuracte geo-
detic position is available from other sources, and hence for which a *80%
or *81l% record is submitted), the order-and-type code is to be left blank,

The first digit of the order-and-type code indicates the order of accuracy
of the main-scheme network, i.e., it reflecrs the surveying methods used,
procedures followed, and specifications enforced in the project in connec-
tion with observations takem to and/or from the norizemtal contrel point in
question., It is also intended to indicate wherher the horizonral control
point is a monumented (or otherwise permanently marked) centrol poiat, an
unmonumented recoverable landmark, or a temporary point, not permanently
marked and therefore nonrecoverable, which must be ctreated as a control
point (e.g. an unmarked eccentric point which is offser more than 10 merers
from che respective control point). The respective "order digits" are as
follows:

1, Order Digirs of Permanently Marked Stations:

- Trans-Concinental Traverse (TCT)
- Firsc-Order Survey Scheme
- Second-Order (Class I and Class II) Survey Scheme
- Third-Order (Class I and Class 1I) Survey Scheme
- Lower=Than=Third=Order Survey Scheme and
Supplemental Unmonumented Recoverable Landmarks (see below).

Wt = O

2. DOrder Digits of Nonrecoverable Points:

= Firsc=Order Survey Scheme

- Second=Order (Class I and Class II) Survey Scheme
Third=-Order (Class I and Class II) Survey Scheme
- Lower-Than-Tahird-Order Survey Scheme

G~ Qv in
]

In general, the order-and-trype codes of all monumenced (or otherwise perma-
nently marked) horizontal control points in 2 project should have rhe same
ordar digit (equal to che order digir of the order-and-class code assigned
to the project - see under PROJECT DATA RECORDS), except when survey work
of more than cne order-and-class category is included in the project. In
this case, special care must be taken to assign the appropriate order digit
o every monumented control point according to the order-and-class category
of the respective section of the project; control points which qualify for
more than one order designation must be assigned the crder digit which
corresponds t¢ the hisher order-and-class category (i.e., the one which is
numerically lower), However, in a project of Trans-Continental Traverse
(ICT) tvpe, only the stcations of the nigh-precision craverse proper (i.e.,
stations connecced by horizontal directions and by distances measured with



electro-optical DME on twe nmights) should carry the order digit "0"; other
horizontral conrrol points occupied and/or sighted upon should be treated
as comparable stations in & first-order project.

As a matter of convention, the order digir "4" is assigned to horizontal
control peints which are unmonumented recoverable landmarks positioned as
supplemental stations, l.,e., as intersections or spur traverse stations
which are incidental to the primary survey scheme, regardless of the order-
and-class category of the preject or section of project of which they are
&z part. However, if such a landmark (e.g. 2 flagpole or church spire)
occurs as an unoccupied main~scheme station in 2 triamgulation network,
then it must be assigned the same order digit as any other main-scheme
station in its viciniry, i.e., & main-scheme intersection station which is
an unmonumented recoverable landmark must be assigned the same order digic
as a monumented control point,

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

TABLE 2-5 - ALLOWABLE ORDER DIGITS

SURVEY SCHEME ALLOWABLE
ORDEE=AND-CLASS CATEGORY ORDER DIGITS
Trans-Continental Traverse (TCT) 0,1,4,5
Firsg-0Order 1,4,5
Second-0Order (Class I and Class 171) 2,4,6
Third-Order (Class I and Class 1I) 3,6,7
Lower-Than-Third-Order 4,8

The second digit of the order-and-type code indicates the type of survey
scheme of which the horizontal conctrol point in question is z part and/or
the (primary) surveying merthod by means of which it is positioned. It is
also intended ro indicate whether the horizontal control point is 2 main-
scheme scation (i.,e,, one which is essentizl to the primary survey scheme)
or a supplemental station (i.e., one which is incidental to the primary
survey scheme). The respective "type digits" are as follows:

1, Tvpe Digirs of Main-Scheme Stztioms:

- Positioned Primarily by Triangulazion
Positioned Primarily by Trilateration
Pesitioned Primarily by Traverse

Ly D =
|

2o, Type Digits of Supplemental Stations:

Posirioned Primarily by Triangulation

- Positioned Primarily by Trilateration

Positioned Primarily by Traverse

- Positioned by Intersection (Nore: 1 if Main-Scheme Station)
- Positioned by Resection

00~ W
1
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As indicated above, an intersection station which occurs as a main-scheme
station in a triangulation network is to be assigned the type digit "1",
i.e,, when an intersection staction is essential to the primary survey
scheme, it should be treated as any ocher main-scheme triangulation statiom
in the project.

If it is not clear whether a horizontal control point is a main-scheme or
supplemental station in a lst-Order or 2ad-Order (Class 1 or Class II) net-
work, it should be treated as a main-scheme station and assigned type digit
1, 2, or 3, as applicable. In particular, if special effort has been made
to preserve the nominal accuracy of the respective main-scheme network in
the positioning of a station which is not essential to the primary survey
scheme (e.g. extra angular observations were taken and/or a discance was
measurad with electro—optical DME), such a supplemental stacion should be
regarded as a main-scheme station and assigned a type digit accordingly.

In a third-order or lower-than-third-order survey scheme, the distinction
between main-scheme and supplemental scations 1s unimportant, and hence the
type digits 4, 5, and & are not used wich order digits 3 and 4; however,

the type digits 7 and 8 are still to be used to identify supplemental inter-
secrions and resecticns, In paxticuiar, the order-and-type code assigned

Lo a receoverable landmark which is incidental to the survey scheme should
be 47 1f positioned by intersection (43 if positioned by & spur traverse)

in a survey scheme of any order and class. In view of the above, the allow-
able type digics ¢f the order-and-type code assigned to horizontal control
peincs within a project (or within 3 section of a project) are as follows:

TABLE 2-6 - ALLOWABLE TYPE DIGITS

ORDER ALLOWABLE

DIGIT TYPE DIGITS
0 3,6

1,5 1,2,3,6,5,6,7,8
2,6 14243,4,5,6,7,8
3'? 1,2a3)738
4,8 1,2,3,7,8

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

Geoid Height: Geoid height is the verrtical separacion between the
reference ellipsoid of the geodetic datum (NAD 27 or as specified on the
*13* record) and the geoid. Geecid, in turn, is the name given to the equi-
potential surface which along the sea cpast is coincident with the mean sea
level (MSL), with respect to which elevaticns are defined. The algebraic
sum of elevation and geoid height is che "ellipsoidal height" which must be
known for every horizontal (and vertical) control point for the purpose of
reducing the respective horizomtal concrol survey observations co the refer-
ence ellipsoid (and for cthe axtension of vertical control by trigonomerric
leveling). Since the gecid height walue associated with a horizontal (or
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vertical) control point is often unknown, it is a common practice tec assume
it to be zero, and hence tc use the elevation as the best available approxi-
mation for the desired ellipsoidal height.

If 2 reliable value of geoid height is known, a *84* record should be sub-
micted on which the respective geoid height is given in meters and decimals
of merer. Note that the geoid height is posirive when the geoid is zbove
the ellipsoid (i.e., when ellipsoidal height minus elevation is a positive
number)}, and that it is negative when the geoid is below the ellipsoid
(i.e., when ellipsoidal height minus elevation is a negative number). The
geoid height value given should be accompanied by an estimate of its abso-
lute accuracy in the form of a standard error (Sigma).

Deflection of Vertical: Deflecrion of wvertical is the angle formed by
the tangent to the direction of gravity (known as the "vertical") and che
"normal" to the reference ellipsoid of the geodetic datum (NAD 27 or as
specified on the *13% record). In addition to the magnitude of this angle,
usually given in seconds and decimals of second of arc, the direction (e.g.
the geodetic azimuth) cof the deflection must also be specified. terna-
tively, the direction of the deflection of vertical is implied when the
deflection is given in terms of two recrangular components - €.g. the north-
south or meridional component and the east-west or prime-vertical component.,

Deflection of vertical comes into consideration in connection with horizon-
tal directions, horizontal angles, and verticzl angles observed with theo-
dolites or transits which are leveled (i.e., oriented with respect to the
direction of gravity). Accordinglv, the deflection of verrical must be
known at every point from which horizomntal directions, horizontal angles,
or vertical angles have been observed, so that appropriate cerrections can
be computed by means of which these observed quantities are converted from
the gravity-oriented "astronomic" frame of reference to the ellipsoid-
oriented geodetic system.

Because the deflection of vertical at a given horizontal contrel point is
often unknown, it is z common practice to assume it to be zero. Since in
the continental United States the magnitude of the maximum deflection of
vertical defined with respect to the North American 1927 datum (NAD 27)
seldom exceeds 20 seconds of arc and is normally much less (e.g. 3 or 5
seconds), the errcor introduced by this approximation in connection with the
reduction of horizontal directions and horizontal angles is imperceptible
except for long, inclined lines of sight in mountzinous regions. However,
in connection with the use of vertical angles for the determimarion of
elevation differences, this approximation is one of the major sources of
error which render inmaccurate the extension of vertical control by trigono-
metric leveling.

If the deflection of verticzl is reliably known (e.g. as a result of astro-
nomic latitude and lengitude observations), a *85% record should be submit-
ted on which the deflection is given in terms of the respecrive meridional
(i.e., north-south) and prime-vertical (i.e., east-west) components, each
expressed in seconds and decimals of second of arc.
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The desired Meridional Component (Xi) of rhe deflection of vertical is

cthe difference between the astronomic and geoderic lacitudes of the hori-
zental contrel peint in question. In addicion to the respective absclute
value (in seconds and dacimals of second), the direction of the meridional
component, i.e., the Direction of Xi must be specified as "N" or "§"
according to whether the astroneomic larirude falls north or south of the
corrasponding geodetic laritude. The desired Prime-Verciczl Component
(Eca) of the deflection of vertical is the difference between the astro-
nomic and geoderic longitudes of the horizontal control poinmt in quescion
mulctiplied by the cosine of the respecrive (approximaces, i.e., astronomic ¥
or geodetic) latitude. In additiom to the respective absoclute value (in *
secondas and decimals of second), the direction of the prime-vertical com-
ponent, i.e., the Direction of Era must be specified as "E" or "W'" accord-
ing to whecther the astronomic longicude falls =ast or west of Che corre-
sponding geoderic longirude. Boch the meridional and prime-vertical com-
ponents of the deflecrtion of vercical should be accompanisd by an estimate
of their absolute accuracy in che form of a standard error (Sigma).

Results of astronomic cbservations in the form of Laplace azimuth and of
the meridional and prime-vertical components &f the deflecticon of vertical
are called Zor on the *50% and *83% records of the HZTL DBS data set. In
addirion, the respective astronomic laritude, longitude, and/or azimuth
ohservations should be submitted separatsly ia full derail for rigorcus
procassing and incorporation into che astronomic data f£ile of the Natiomal
Geodetic Survey Data Base. To this end, the nscessary formats, specifica-
tions, and instructions for the coding, Keving, and submittal of astro-

nomic data will be found in Chapter 9. ¥ gcd'"d(,\jﬁ!.'\‘\ef\ LQC,,.
& [0 ¥ Lag. Loves
FIXED CONTROL DATA RECORDS A (=) -‘f« UNnvex s C\ c )

oA it

*90* - Fixed Control Record u“Q_ &3\\%\&0_6

The purpose oI cthe *90*% record is zo allow for the identificarion ef hori-
zontal control peints which are to be used as "fixed control" in rhe proj-
act, i,s.,, those control pcints whose coordinatss 3are to be held fixed in
the adjustment of the respective horizoncal control netwerk. Submit a
*G0* record for each horizental control point te be held fixed; a *30* or
®31% racerd must zppear ameng the *B0*-series records (see SURVEY POINT
DATA RECORDS) for each horizontal control point idencified as '"fixed" by

2 *90% racord.

Normally, two or more horizontal concrol points will be designared as
fixed control in a norizontal control survey preject. If only one heri-
zontal control peint is so identified, the necessary scale and erientation
of the respective horizontzl control network must be provided by *50%-
seriass znd *h(*-series records (ses DISTANCE DATA RECORDS and AZIMUTE DATA
RECORDS) .
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FORMAT DIAGRAMS

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

1. Each record is B0 characters long (standard punched
card immage).

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 diagram is a graphical image of the respec-
tive record.

4. Within the limics of available space, information and
inscructions concerning the dacz item to be entered
in each data field are provided on the format diagrams
to render them self-explanatory.

5. Whenever appropriate, sample entries are shown in the
dace entry line ol each format diagram,

6. Each data field is characterized as to its type by a
string of lower-case characters which appear immedi-
ately below the data entry line.

Darzs Field Types:

1. Alpha Field (aa...&8) — intended for a datz item which is coded
as a string of alphabetic, numeric, and/or special characters, with or
without imbedded blanks, to be entered inte the respective data field left-
justified and blank-filled on the right. See Chapter 1 for a lisr of spe=-
cial characters which are allowec.

2. Blank Field (bb...b) = to be blank-filled, Data fields which
are designated as blank fields must be lefr blank, i.,e,, no data items may
be entered in these fields,

3. Floating-Point Field (££f.,.fdd...d) = intended for a dars item
which 1s coded as a decimal number, i.e., as a string of numeric characters
(prefixed with minus sign if the number is negarive) which may contain one
leading, imbedded, or trailing period (the decimal point), bur may not con-
tain any imbedded blanks. If the decimal peint is present, the character
string representing the integer digits, the decimal peint, and the decimal
fraction digits may be positioned anywhere within the respective field
(generally lefr-justified), and the unused columms of the dara field are
blank-filled.
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When the decimal point is not coded, the "£" pertion of the floating-point
field is to contain the integer part of the decimal number, and the "d"
portion the corresponding decimal fraction part, the decimal point being
implied between the rightmost "f" column and the lefrmost "d" column of the
field. Accordingly, a string of numeric characters representing m integer
digits followed by n decimal fraction digits with the decimal point absent
must be positioned im the floating-point field in such a manner that its
integer part falls into the m rightmost "f"” columns, and its decimal frac-
tion part into the n leftmost "d" columns, with any unused colummns of cthe
data field being blank-filled. When a negative number is enctered, code the
minus sign immediately preceding the leadiag digic.

A floating-point field may consist of the intager part oanly (££...f), in
which case the decimal point is implisd immediately following the rightmost
"£" column. It may also consist of the fractional parct only (dd...d), in
which case the decimal point is implied immediately preceding the leftmost
"d" column. A decimal number coded as a string of numeric characters witch
a leading, imbedded, or trailing decimal pcint may be entered in such a
field just as in the case of the full floating-point field (ff...fdd...d) -
the coded decimal point overrides the implied decimal point position in
averv casea,

4, Integer Field (ii...i) - intended for a data item which is
coded as a string of numeric characters respresenting a positive or negative
integer number, to be entered in the respsctive data field right-justified.
Tn the case of a positive integer number, zero-f£ill any unused columns on
the left. 1In the case of a negative integer number, cods the minus sign
immediacely preceding the leftmost non-zero digirc, and blank-fill any
unused columms to the lefr of the minus sign.

5. S8pecific Character Field (ss...s) - intended to contain a
specific alphabetic, numeric, or special character or a specifiic group of
characters. Every "s" column of a specific characrer field must contain the
character shown in that posicion in the data encry line of the respective

formar diagram,

Reguired Data: In general, only those records which are applicable to
the data at hand should be included in an BZTL OBS daza sec (e.g. no *60%
records need to be submitted if there are no Laplace azimuths in the respec-
tive horizental control survey project). The character fi2lds intendad for
data items which are deemed essential have been shaded on the formacr dia-
grams; if applicable to the data being coded, these character fields must
be filled out in accordance with the inscructions given on the respective
format diagrams or in the text of Chapter 2. Records wnich are opticnal
or those which may be omitted under certain circumstances are clearly so
designated in the heading of the corresponding format diagrams.

[
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Datn Sell Idenbification Record,

This must be Lhe first record of every data seb submitled,

A dntn set may be submitted either as a deck of eards or as a magnetic Lape [ile contalning

formatted records.

Mapnetic tape Is preferred; use punched cards for small, Isolated Jobs only.
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*10* - Project TiLle Record und *11%¥ - Project Title Continuation Record.

Froject Tille Record

must be the Jeadlng record of each project within Lhe Job.

is oplional.

Project Informalion Record (%]2%)

ProjJect Title Contlinuation Record
must follow Lhe ¥10¥ and ¥11% records.

000000[0001[1111111112222222222333333333344444444445555555555666666666677777777778
123456[7890]1 234567890123456789012345678901234567890123456789012345678901234567890
o]
1 ¥ ] . o
[S] el U 1=
Gl i+ o w
W 5 L
W . m (o T ] ~M.w o
LR A
— e — W wl by
(o | mef 2 ES b = | w—m
W [ r fil] o
@ O ' F 3 =1
] S * o " TS e
+3 i e e~ w of @ 54
wWow Ui ok W =i 1
[0} i (S R m W) i
Us] a2 Ly @ O ol wt Oow
5y AT O 13— 0 RS
5] o] oo 0 o« Q)o@
] wd Q& W o @ Ty el £
a) Q@ g o m # = - O
holES| gdudganaty
1] ] ey o * 0O 1 42 LS
=4 o O e e wl W0
B (&) @ TER e U N TR O e B T o
(5] Gy W= O ® w04 W
0 ja o Oy 0oL
) o Boe oo oEo— b B w
9] £ o ) Ry 4 U L
3] af &I ) [ T o & T & B B P
3 E3 odow da oW o
0] el (o R TN =} o0 LN
TV L T A B I A S B
I w3 O 3] o W
O Q= o w5 NS U s
[P L I I SV | [
= O 2 aE O W W ap
atl 5y E4 IR e S v L T S es
Xel by WIEC 4 42 @ 42 T wow O
2| Bt 42 | S = RS R T oy
2 ] eI (RS ) O o oW
= i DI ] IR R R & S T o M [
FEC T T P ] R S I VIR TP 6 ST B
LU e Rt | le) QU oty el G
Crf W o il 50 ) 42l v o 5 - ]
gl e [o]hl) o HOOe bge-y )
) w oL i &) fnoO sl a0
Sl a | owle [ N A E Y Tl U
afo o | e olw — | %)
ol | oo | wlet [ Glwee d 0 H o oosow g
(0 W TS R B ¥ I R 0 e LTS R O e T S 1 R R (P (R
nhnnm TOXEMTTEV LR 0O R RANESTON: 0 5 T o e e e D it o _
1l 1lllllSllsfnaaddadaaadadaaaadadasdgadadaaaaadadadadaadaddaaaadadaaadaadaaaaaaaaaaaaadadad
Q00000NO001|L111111112222222222333333333344444444445555555555666666666677777777778
1234507890]1234567890123456789012345678901234567890123456789012345678901234567890




*12% —~ Project Informalion Record. This record musl Follow the Pralect Title Record (%10%) o
Lhe Project Title Continual.ion Record (¥11%) of each proJect included in the Job.
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Primary State or Country Code — The state or country under which Lhis projech in to be archived.

Type ol Survey - Primary survey method used:

Trispgulation=1, Trilateration=", Traverae- 14,
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®3¥ — Geodebic Datum and Bllipsoid Record.

pevdetic positions, deflections of vertical,

appear in th

ig project. This record may

belines the datum and relerence ellipsoid r'or the
peoid heights, and/or ellipsoidal digtances which

be C.:wrrr& for the North American 1927 (NAD 27) datum.
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¥22% ~ llorizontal Direction Record.

obgerved in the same set: use Horizontal Direction Set Becord
(initial) observed In the set.

Hae Lthia

record [for

Lhie

gsecond and asubsequent direclions
(*20%) Tor Lhe rirst divection
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Use this record for the observed difference.

- Observed Difference of Elevation Record.
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¥50% - educed Long Line Record. Use this record for long lines A._cc_c: and longer), or Cor any
disLances measured Lo a precision coarser than lan, which have been reduoced Lo geua level or

peold (Code G), to Lhe ellipsoid (Code B), or Lo mark-to-mark spacial-chord distance (Code X).
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#o5% - Distance Comment Record (Optional).

Use immedintely l[allowlng a ¥o0% ¥5)# #550% %63 #gl*

record for any comments perlinent Lo the distance observalion.

A comment, explaining the problem

encountered is required If the problem indleator (Column 15) on Lhe *50% *51% ¥508 pecopd Is 1,
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MO - Lapluee Azlualh keeord.  Use For eoch aslro aziouth sel observed in Lhis project.  In

adillition Lo belng glven here in Laplace wzimulh 'orm, each astro azimubh sel musil also appear

awmong Lhe Astrooomle (ASTR) Data A_._."m..q.: lalitudes, longitudes, and azimulhs) - see Chapter 9.
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Vigibility Code - Enter R (or %) if the forepoint is BM (or azimuth mark) regacdless of station
serial pumber sulrlxy othervige enter Vo (or M) I Lhe targetl is (or 1g not) visible trom ground.




¥61¥ - Geodebic Azimuth Record. lise this recard for each geadetic azimubth nsed Lo orient Lhe
suwrvey - either azimuth to an azimuth mark at a previously-established {(e.g. published) stalion
which was occupied in this project, or geodetic azimuth oblained by inverse posil.ion compulal lon.
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*TO* ~ lustrument Hecord.

Uge thia record lor ldentificabtion data perbaining to each instrument.

A ®¥[O¥ precord must be prepared lor each job-sperific instrument number assipgned to an individuoal

inetrument or to o class o instruments (e.g. 100-I'L uncalibrated steel tapes) in this project.
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*P0* - Control T'oinl Record. Use Lhis record for Lhe name, position in geopraphic coordinates
(1atitude and longitude), and elevalion of each conbrol point.  Use ¥81% pecord if the position
is plven in Unlversal Transverse Mercator (UTM) coordinates or in State Plane Coordinates (89°C).
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Elevation Code - B bench mark (BM) R reciprocal vertical anples P photogrammelric
L spur level Iine to BM  V non-recipr vertical angle(s) M map or baromelric




1% — Control Point Record (UTM/SPC).

tor (UMM) coordinates or in State Plane Coordinutes

Use for the nmnme, pesition in Universul Transverse
(8PC), and elevation of' each coutrol point.

Jse *80* record if the position is given in geographic coordinates (latitude and longitude).
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P photogramuelic
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reference mark (RM) or azimuth mark ﬂbn Mk}). Use the Control Point Record (¥80* or *§1¥%) ir Lhe
sition of the RM or Az Mk is to be determined (i.e., when the RM or Az Mk Is a control point).
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*BU* — Geold Height Record (Optional). Use this record to give the source and the value of
the height of gecid above (positive) or below (negative) the reference ellipsoid. The datum
must be North American 1927 or as specified on the Geodetic Datum and Ellipsoid (¥13%) record.
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component (Xi) and/or prime-vertical component (kta) ol' Lhe deflection of vertical. The datum

must be North Awerlcun 1927 or wus specified on the Geodetic Datum and Ellipscid (%13%) record.
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*00% - [Pixed Conlrol Rece

ord. Use Lo identily previously-establizhed horizonlal conlre

from which and/or Lo which horizontal contrel was extended in this project.
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I"ixed

conbrol poinls will normally be expeclted in a horizonlal conirel survey project - see footnobe.
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[mportant —= Ir only one previously-established horizontal control point

fdentifried

fixed,

scale and orientation must be given by ¥50¥-geries (distance) and *GO¥-series (azimuth) recorda.
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Chapter 3

HORIZONTAL DESCRIPTIVE (HZTL DESC) DATA

INTRODUCTION

The purpose of this chapter is to provide detailed specifications and

instructions for the coding and keying of the descripcive data set of

a horizontal contrel jeb. This data set contains station descriptions
and/or recevery notes pertaining cto the contrel points which oecur in

one or more survey projects contained in the horizental concrol job.

As was explained in Chapcer 1, a horizontal control job consists of two
distincr data setrs which must be submitted cogether. For data submitted
in MODE 1 configuration (Field Observations and Station Descriptive
Data), the companion data set to the horizontal descriptive (HZTL DESC)
data set treated in this chaprter is the corresponding HZITL OBS data set
(see Chaprer 2). For data submicred in MODE 2 configuration (Adjusted
Positions and Station Descriptive Data), the companiocn data set is the
corresponding HZTL POS data ser (see Chapter 4).

In addition to the respective definitions, a discussion of the relative

merit of submitting dacta in MODE 1 versus MCDE 2 configuration is given
in Chapter 1.

HZTL DESC DATA SET RECCRDS

The data which consticute an HZTL DESC data set are organized incte nine
categories, wnich are as Zollows:

General Stacion Descriprion and Recovery Daca

. Station Identification Data

. Monumentation and Recovery Data
. Reference Data

. General Descriptive Texc

L R

Ontional Partially Coded Descriptive Text

Station Location Text

. Station Faragraph

Raferencs Mark Paragraph

« Azimuth Mark Paragraph
Addirional Descriptive Text

LUV S e R
. . E

Wichin chese cztagoriss, the respecrive data nave been grouped into one
or mere logical units called "records." A record is-a scring of charac-
ters containing daca coded aceorcing ro 3 specific Zformar. Everv record

ed
I
il



in an HZTL DESC data set consists of 80 characters or "columns' (standard
punched card image). Within each record, the 80 columns are divided into
fixed-length "character fields," each field being the space reserved IZor
2 specific data item. Accordingly, for every desired data item, there
exists a field of appropriate length into which the datza item in guestion
is to be entered after it is converted intec & string of zlphenumeric
characters. The set of rules according to which specific data items zare
converted intec strings of alphanumeric characters to be entered in the

ne

fields of & record is known as the "format' of that record.

The types cf records which may appear in an HZTL DESC data set are lisced
in Table 3-1 on the following page. Each type of record has been given
& name, and & block diagram illustrating the respective format has been
prepared tc serve as a model for that record - sees under FORMAT DIAGRAMS.

Except for the first and last records of the data ser, the second charac-
ter field of each record (celumns 7-10) contains a two-digit numerical
data code preceded and followed by an asterisk, which specifies the tvpe
of that record (¥10%,*14% *20% . ., %90% - see Table 3-1). On some of the
records, more than one such data codes appear in other fixed positions
(i.e., columns 33-36, 34-57, and 70-73) to serve as labels for important
data jtems to be entered immediately follewing the respecrive data codes.

Tne first and last records of the data set (the Datz Set Identification
Record and the Dataz Set Termination Record) displavy the two-character
alphanumeric job code, preceded and followed by asterisk, in the field
normally occupied by the first data code (columns 7-10). This job code

is assigned sequentiallv (%Al*, #A2% .., *ZZ% - see Chapter 1) by the
submitting agency. The first character field of every record (columns 1-6)
is reserved for the respective record sequence number - see Chapter 1.

STRUCTURE OF THE HZTL DESC DATA SET

The first record of an HZTL DESC data set must be the Data Set Identifi-
cation Record which contains the required informztion to identify the

data set and to cerrelate it with its cempanion HZTL ORBS (or HZTL POS)
data set, i.e., the job code, data type (HZTL DESC), name of submitting
agency, and date the data set was created. The last record of the datza
set must be the Data Ser Termination Record recognized as such because it
is the only other record in the darta set on which the respective job code
appears in the same field (columns 7-10) as on the Data Set Identification
Record.

Bectween these two delimiting records, the descriptive data submitted im
the HZTL DESC datz set must be organized as one or more data blocks, each
containing the station description and/or one or more recovery notes which
pertain to the same horizontal contrel point. Furthermore, these "station
blocks'" must follow sequentially in the order of increasing Station Serial
Number of the respective horizontal control points - see Chapter 1 for the
definirion of Station Serizl Number.

3-2



TABLE 3-1
HORIZONTAL DESCRIPTIVE DATA SET RECORDS

FIRST RECORD
#33% - Datz Set Tdentification Record

STATION TDENTIFICATION DATA
£]Q% %1% *]2% *]3% - Srarion Identificacion Reccrd
*¥14% *%15% — Station Name Record

MONUMENTATION AND RECOVERY DATA
*20% F2LK, F22%,%¥23% - Monument-by~Agency Record
*24% *A5% *26% %27% - Recoverv-bv-Agzency Record

REFERENCE DATA
%#30% - Reference Object Record (alsc *30%#S and #*30%53)

GENERAL DESCRIPTIVE TEXT
*40* - Descriptive Text Record (also *40*$ and *40%3$5)

DPTIONAL PARTTIALLY CODED DESCRIPTIVE TEXT RECORDS

STATION LOCATION TEXT
*50*% - Landmark Descriprion Text Record
*#51* - Staticon Location Text Record
#52% - To-Reach-From Texrt Record

STATION PARAGRAPH
*60% - Surface Mark Description Taxt Record
*61*% - Burface Mark Standard Disk Record
*§2% — Surface Mark Set in Concrete/Steel Pipe Record
*53% - Surface Mark Set in Rock Curcrop/Boulder Record
*p4* — Surface Mark Setting/Locarion Texr Record
*63% - Surface Mark Local Reference Record
*56% - Underground Mark Dascriprion Text Record
*57*% = Underground Mark Standard Disk Record
*58*% — Underground Mark Serring Record

et =

REFERENCE MARK (RM) PARAGRAPH
*70% — RM Description Text Record
*71* - RBRM Standard Disk Record
*72% - RM Set in Concrete/Steel Pipe Record
*¥73% — RM Set in Rock Outcrop/Boulder Record
*74% - RM Serting/Location Text Record
*75% — RM local Reference Record

AZIMUTH MARK (AZ MK) PARAGRAPH

#80* - Az Mk Descripticn Text Record

#81% - Az Mk Standard Disk Record

*B2% - Az Mk Set in Concrete/Sceel Pipe Record
*83*% - Az Mk Set in Rock Outcrep/Boulder Record
*R4* - Az Mk Sectipg/Location Text Record

#83% - Az Mk Loczl Reference Record
*¥86% - Az Mk To-Reach-From Text Record

i ADDITIONAL DESCRIPTIVE TEXT
! #G0% - Additdonal Text Reccrd (alsp *90%3 and *90%$3)

i LAST RECQORD
! ¥za% - Dagz Set Terminacion Record

B

z
Not The symbol "za" denotes the two—character job code

assigned by the submitting agency - ses Chaprer 1.
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For descriptive data extracted Irom archives, each station block of an
HZTL DESC data ser should contain the original station descriprion eor the
oldest recovery note on file, followed by &all subsequent recovery notes
for that stetion in chronclogical order. For descriprive data submitted
at the completion of a horizental contrel survey project, each station
block will rnormally contain just one station descriptiom if the station
is & pnew herizeatal control peint, or else just one recovery note if the
station is & previously-established horizontal contrel point which was
recovered it the course of the project. The overall structure of the
HZTL DESC data set is shown in Table 3-2 below.

TABLE 3-2 - STRUCTURE OF THE BZTL DESC DATA SET
Data Set Identification Record
Description or Recovery Note
Subseguent Recovery Note First

TRE T ](if any) Statrioen
Subsequent Recovery Note
Descripticn or Recovery Note
Subsequent Recovery Note Second
Siaueie ](if any) Station
Subsequent Recovery Note

ar aw
.

s s
P
T
e e

Description or Recovery Note
Subsequent Recovery Note Last
S J(if any) Station
Subsequent Recovery Note

Data Ser Termination Recorgd

Srtarion Description: Station descriprion is a document which is ner-
mally prepared for every horizontal control point when it is first estab-
lished (i.e., positioned), be it a menumented survey point or an unmonu=
mented recoverable landmark (usually an intersection station) such as za
flagpole or church spire. The purpose of the station description is to
provide, in a concise and standardized manner, z2ll pertinent information
which may be necessary or useful to locate, positively identify, and/or
utilize the horizontal contrel point.

In addition to the respective station identification, monumentation, and
reference dates sections, & Station description nermally contains & narra-
tive section which gives the location of the station, specific directions
how it may be reached from a readily locatable landmark such as a public
building in a nearby town or the crossroads of prominent highways, and z
derailed description of the station mark or monument itself and of the
reference and azimuth marks associated with it, if any. This narrative
section may be coded either as a sequence of general descriptive text
records or, optionzlly, as a2 sequence of partially coded text records.
See Tables 3-3, 3-4, and 3-5 for the three pessible structures of a
station description.



TABLE 3-3

RECORD SEQUENCE IN THE DESCRIPTION OF A LANDMARK OR MONUMENTED STATION

WITH GENERAL DESCRIPTIVE TEXT

*10% ,%11% %]2% *]13% Sgacion Identificaticn Record
*®l4x X*]15% Stacion Name Record

STATION ID
DATA

*20% %21% %22% %23% Monument-by-Agency Record

MONUM DATA

=30% First
*30% Reference Object Reference
4 Records Data

*30% | Set

*30*S Reference Dara Separaricon Record

*30% Second
*30* Reference Object Referance
4 Records Datza

*30% Set

*#30%3 Reference Dara Separacion Rscord

*#30*5 Reference Data Separaricm Record

*#30% | Last

#30% Reference Object | Refesrence
b3 d Record | Data

*30% [ Set

*30*%55 Reference Data Termination Record

REFERENCE
DATA
(if any)

*40%

*40% Descriptive irst
155 Text Record(s) Paragraph
*40%

®4()*%S Paragraph Separation Record

*40%

*40* Descriptive Second

: Text Record(s) Paragraph
*40%

*40*5 Paragraph Separation Record

i #40%S Paragraph Separation Record

240 %

*40% Descriprive Last

i Text Record(s) Paragrapn
XL ()%

GENERAL DESCRIFTIVE TEXT

*40)*$3 Text Data/Description Termination Record (always reguired)




TABLE 3-4

RECORD SEQUENCE IN THE DESCRIPTION OF A MONUMENTED STATIOX

WITH OPTIONAL PARTIALLY CODED DESCRIPTIVE TEXT

*IQR x]1% *]12% *]13% Starion Identification Record
#l4% #]15*% Station Name Record

STATION ID
DATA

*20% k2% *22% #*23% Monument-bv-Agency Record

MONUM DATA

*30%* First
*30% Reference Object Reference
- Records Data
*30% Set
*30%S5 keference Data Separation Record

: REFERENCE

5 DATA

(if any)

*30%3 Referznce Data Separation Record
*30% Last
#30% Reference Object Reference
ii Records Data
*30% Set
#30%SS Reference Dara Termination Record
%51 %
#51% Sration Location Station Location

: Text Record(s) Paragraph
*51% STATION
*52% LOCATION
*52% To-Reach-From To-Reach-From TEXT
13t Text Record(s) Paragraph
*52%
*H0O% -0R~-
*60* Surface Mark Description *#61% Surface Mark

T3 Text Record(s) Standard Disk
*H (% Record o

Surface Mark Set in *64*  ~AND/OR- ] &

*62* Concrere/Steel Pipe Record *64* Surface Mark o !
-OR-  Surface Mark Set in 1211 Ser/Loc Text 4 2
*#63% Rock Outcrop/Boulder Record *HL* Record(s) - -
kB 5% o P
%65% Surface Mark Local Reference =
:::: Record(s) =
B55% ﬁ
*H6%F —-0OR- 7

*56*% Underground Mark Description | #67% Underground Mark

dEat Text Record(s)
x66%

Standard Disk
Record

%#68% Underground Mark Setting Record

U=ground
Mark
(if any)

(CONTINUED ON NEXT PAGE)




TABLE 3-4 - CONTINUED
RECORD SEQUENCE IN THE DESCRIPTION OF A MONUMENTED STATION
WITH QPTIONAL PARTTALLY CODED DESCRIPTIVE TEXT

*70% -QR~-

*70% RM Description *71% RM Standard gg?;

1211 Text Record(s) Disk Record 5 3z = &

*70% 3 5
RM Set in *74% —AND/OR- | Z

%#72% Concrete/Steel Fipe Record %74% RM Ser/Loc K §

~0R—- RM Set in +:::  Text Record(s) |.T| BE

*73%* Rock Quterop/Roulder Recerd T L% 33 &2

*75% $F EZ2

*73% RM Local Reference &= =

Suam Record(s) e

*75%

®80* ~0R~-

*80* Az Mk Description *31*% Az Mk Standard

3 1 Text Record(s) Disk Record

ABOQ* Sa
Az Mk Set in *84% —AND/OR- =% =3

#82% Concrsce/Steel Pipe Record #84% Az Mk Set/Loc g E >

-0OR- Az Mk Ser in Tt Text Record(s) N t’::

*#83* Rock Outcrop/Boulder Record *84 % : 3 o

*85% L5 ==

*85% Az Mk Local Reference 3 T 22 %

1::7  Record(s) =35 EE

x85% eF 52

*B6* SE

*86% Az Mk To—-Reach-From

srag Text Record(s)

*86%

xg0*

%#90% Additional First

22 Text Record(s) Paragraph )

%#90%* ;

#90%$ Paragraph Separation Record =

ez’

*GQ#*% Paragraph Separation Record <3

£90%* =

*90% Additional Last

£ Text Record(s) Paragraph

*Q0)%

*90%55 Text Data/Description Termination Record (alwavs requirad)




TABLE 3-5
RECORD SEQUENCE IN THE DESCRIPTION OF & LANDMARK
WITH OPTIONAL PARTIALLY CODED DESCRIPTIVE TEXT

£]10%, %1% ,*]2%* *]3% Sration Identification Record STATION ID
*]4% *15% Sration Name Record DATA
*20% %2]% ®J2% *23I% Monument-bv-Agency Record MONUM DATA
*30% First
#30* Reference Object Reference
HE 1T Records Daca
®30= Set
*#30%$ Heference Data Separation Record
| & Pini REFERENCE
i DATA
(if any)
*30*%S Reference Data Separation Record
*30% Last
*30% Reference Object Reference
i Records Data
*30% Set

#30%53 Reference Data Termination Record
*#50% Landmark

*50%  Description Landmark Description

Tt Text Paragraph

*50% Record(s)

*5]% .

*#51% Station Location Sration Locarion STATIOB,

LOCATION

Rir Text Record(s) Paragraph

« TEXT
51=

*52*

*52% To-Reach-From To-Reach-From

i3 Text Record(s) Paragraph

*52*

#90*%5S Text Data/Description Termination Record (alwayvs required)

Recovery Note:!: Similar in form to station description, recovery note
is a document notmally prepared for every previouslv-established horizon-
tal control point which is "recovered" - i.e., either used as a control
point in a survey project or just visited and inspeczed. The purpose of
the recovery note is to provide z statement zbout the condition of the
respective survey monument or landmark, and te update, supplement, or cor=
rect the original station description and/or previous recovery note(s).

A recovery note differs from station descriprion in two aspects. First,
the Recovery-by-Agency Record must be present, either in place of or im
addition to the Monument-by-Agency Record which ig optiomal. Second, the
narrative section of a recovery note may be limited zo just one paragraph
conteining a concise report on the condition of the station and of its
peripheral reference and azimuth marke, 1if any, followed by & statement
concerning the adequacy of the respective station description or previous
recovery notes, If, however, sufficient changes have taken place in the

3-8



TABLE 3-6
RECORD SEQUENCE IN THE RECOVERY NOTE OF A LANDMARK OR MONUMENTED STATION
WITH OR WITHOUT NEW DESCRIPTION IN GENERAL DESCRIPTIVE TEXT

*10% ,%11% *12% %]3% Srarion Identification Record STATION 1D DATA
*14%,%15% Stacrion Name Record (see footnote)
*20% , %2 %,%*22% *23% Monument-by-Agency Record (optional) MONUM DATA
K24%,K25%,%26%,%27% Recovery-by-Agency Record RECOV DATA
*30% First
#30% Refarence Object Reference
i Records Data
®30* Set
*30%S Reference Data Separation Record
REFERENCE
DATA
(if any)
*30#%3 Reference Data Separation Record
*30% Last
*30% Refearence Object Reference
- Records Data
*30% Set
*30*SS Reference Daca Tarminacion Record
®L0%
*#40% Descriptive Recovery RECOVERY
- Text Record(s) Paragraph TEXT
40%
*40*$ Paragraph Separation Record )
*40% First =
*40* Descriptive Paragraph =
3 Text Record(s) of New =
*4 0% Descriprion g2
*40*§ Paragraph Separation Record = Z‘A
Sz 2
gy
=2
#%40*3 Paragraph Separarion Reccrd % é
*40% Last = é
*10#% Descriptive Paragraph =)
e Text Record(s) of New =
*L0% Description -
| #40%$85 Texr Data/Recoverv Note Termination Record (alwavs required)

STATION ID and MONUM data are omitted in a Combined Set - see page 3-12.

vicinity of the station to render a previous description inadegquate, a
new complere description should follow the recovery paragraph. In 2 man-
ner analogous to the marrative section of a station description, the new
description which is given as a part ¢f a recovery note may be coded
either as a sequence of general descriptive text records or, optionally,

as a sequence of parrcially coded text records.
3-8 for the three possible structures of a recovery note.

3-9
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TABLE 3-7

RECORD SEQUENCE IN THE RECOVERY NOTE OF A MONUMENTED STATION

WITE OR WITHOUT NEW DESCRIPTIOR
IN OPTIONAL PARTTIALLY

CODED DESCRIPTIVE TEXT

210% ®211% *]2% *]13% Sracion Identvificarion Record

STATION ID DATA

*14% %]15% Station Name Record (see foornote)
*I0*,*2 1%, *22% *23* Monument-by-Agency Record (optional) MONUM DATA
wIL® ¥D5% xPE* *k17* Recoverv-by-Agency Record RECQV DATA
*30% First
*30*% Reference Object Reference
£ Records Data
*30% Set
*30%8 Reference Data Separation Record

REFERENCE

DATA

(if zany)
#30*%S Reference Datz Separation Record
®30% Last
*30%* Reference Object Reference
8] Records Data
*30% Set
*30%$% Reference Data Termination Record
*4,0%
*40% Descriptive Recovery RECOVERY
s Text Record(s) Paragraph TEXT
#4,0%

*40*%5S8 Termination Record — use onlv if no new description follows.

|

F51%

*¥51% Station Location Station Location

;51* Text Record(s) Paragraph STATIOR

x5o% LOC&TION

*32% To-Reach-From To-Reach~From TEXT

I Text Record(s) Paragraph

*52%

*50% -0R-

*60* Surface Mark Description *51* Surface Mark

Tes Text Record(s) Standard Disk

=60 Record _
Surface Mark Set in *6L*  —AND/OR- z S

*62% Concrete/Steel Pipe Record *64* Surface Mark » g

-0R~- Surface Mark Setr in sEid Set/Loc Text = 5

#63*% Rock Outcrop/Boulder Record HH4LE Record(s) <

*h5%

*65% Surface Mark Local Reference

. Record(s)

245%

(CONTINUED ON NEXT PAGE)

3-10



TABLE 3-7 - CONTINUED
RECORD SEQUENCE I[N THE RECOVERY NOTE OF A MONUMENTED STATION
WITH OR WITHOUT NEW DESCRIPTION
IN OPTIONAL PARTTALLY CODED DESCRIPTIVE TEXT

*]0* -0R-

%70% RM Description *71*% RM Srandard g’;

Tt Text Record(s) Disk Record S= &3

£70% 3% e

R Set in *74% —AND/OR- w3 E he/

*72% Concrete/Steel Pipe Record ®74% RM Set/Loc 85 _

-0R- RM Set in TEd Text Record(s) |o o B

%73% Rock Qutcrop/Boulder Record *74% 33 g ;

x75% vE B3

*75% RM Local Reference = o <

R Record(s) ==

*7 5%

*30* ~0R~

*30% Az Mk Description *81* Az Mk Standard

e Text Racord(s) Disk Record

*80* %’5:

Az Mk Set in *34%  =AND/OR- = £ 5

*82% Concrece/Steel Pipe Record *B4% Az Mk Set/Loc 2N =i

-0OR~- Az Mk Ser in LR Taxt Record(s) i = 7

*83% Rock Qutcrop/Boulder Record *B4 % 23 ~

*85% .8 5l = =

*35% Az Mk Local Reference g: =i

1T Record(s) ;—-; 5 &

£33 % «Fl &3

*86% 3=

*85% Az Mk To-Reach-From

stisis Text Record(s)

8 k%

*00%

#Q0% Additional Firstc

: Text Record(s) Paragraph o

*9Q* <

%90*3 Paragraph Separarion Record < E‘ﬁ
= o
2= c
ke
2zC

#90*$ Paragraph Separatrion Record = 7

*90* =

*90% Additional Last

- Text Record(s) Paragraph

#Q()%

*90*$35 Termination Record — required co terminate the new description. |
STATION ID and MONUM darz are omicted in a Combined Setr - see page 3-12.




TABLE 3-8

RECORD SEQUENCE IN THE RECOVERY NOTE OF & LANDMARK

WITH OR WITHOUT NEW DESCRIPTION

IN OPTIONAL PARTIALLY CODED DESCRIPTIVE TEXT

*10% %1 1% *]2% *]13*% Station Identification Record

*l4% *]15% Stapion Name

Record

STATION ID DATA
(see footnote)

*20%,*21*, *22%, %2 3% Monument-by-Agency Record (optionzl) MONUM DATA
R4 AI5* *p* *2T7* Recovery-by—aAgency Kecord RECOV DATA

*30% First

#30*% Reference Object Reference

2iimix Records Dats

*30% Set

*30*S Reference Datz Separation Record
REFERENCE

DATA

(if any)

#30%S Reference Datz Separation Record

*30% Last

*30% Reference Object Reference

EAGER Records Data

*30% Set

*30%85 Reference Dara Termination Record

=L 0%

*40% Descriptive Recovery RECOVERY

Tuay Text Record(s) Paragraph TEXT

*L(0*

*40%5% Termination Reco

rd —= use only if no new description follows.

*50* Landmark

*50*%  Descriprtion Landmark Descriprion
N Text Paragraph

*50% Record (s)

*51%

| -

|

*51% Starion Location Station Location STATION.
e Text Record(s) Paragraph LOCATION
*51% TEXT
*572%

#52% To—Reach-From
{F| Text Record(s)

To-Reach-From
Paragraph

*52%

*G0*8S Termination Record - required to terminzte the new description.

Combined Set:

STATION ID and MONUM data are omirted in a Combined Set - see below.

When one or more recovery notes are submitted in addi-

tion to the station descripticn or leading recovery note in a station

block of an HZTL DESC data set,

the station identification data section

(Starion Idenrification Record and Station Name Record) as well as the

3-12

optional monumentation data section (Monument-by-Agency Record) may be
omicted in all the recovery notes which fellow the station description




or leading recovery note. Such a combined set comsisting of a complete
leading element (station descriprion or recovery note) followed by one
or meore subsequent recovery notes without the respective station identi-
fication and monumentation data sections must be flagged by the DRC Code
"GC" on the Station Identification Record of the leading element - see
STATION IDENTIFICATION DATA RECORDS below.

STATION IDENTIFICATION DATA RECORDS

®10%* ,*11% *12#% *]3*% Station Identification Record
®14% *13% Stacion Name Record

Tha station identification data records, bearing the *10%-saries data
codes, are listed above; the block diagrams illustrating the respective
formats will be found under FORMAT DIAGRAMS. More than cone data codes
appear on these raccrds (see the respective format diagrams) to serve as
labels for imporrant data items and thereby to facilitare the extracting
and coding of these data items from the source documents. The data items
to be enterad on these records are explained in detail below.

Stacion Serial Number: Whether submicred as MODE 1 dacta (HZTL OBS
and HZTL DESC data sets) or MODE 2 dara (HZTL POS and HZTL DESC data sets),
the data contained in a horizontal control job (see Chapter 1) pertains
to a set of control points, =ach of which must be identified in 2 unique
oanner. To this end, every contrecl point in a horizeontal centrel job is
assigned a chree-digit station serial numper in the range 001 chrough 299
0 serve as a unique identifier of the respactive ¢onctrol peint within
that horizontal control job = see Chapter 1 (JOB CODE AND SURVEY 20INT
NUMBERING) and/or Chapter 2 (ASSIGNMENT OF STATICN SERIAL NUMBERS).

The station serial number is the vital link by means of which data per-
taining to the same control point in eicher the HZTL OBS and HZTL DESC
data sets (MODE 1 dara) or the HZTL POS and HZTL DESC data sets (MODE 2
data) are positively correlated prior to their entry into the National
Geodetic Survey Data Base. TFor this reason, the same scation serial
number must be consistently used to identify the same contrel peint in
either the DBS, DESC, or POS data sets of =z horizontal concrol job. In
particular, the station serial number assigned to a station in the HZITL
DESC data set must be the same as that used to idencify the same horizon-
tal contrel peint in the companion HZTL 0OBS (or HZTL POS) dara set.

DRC Code: This is a one-letter code which is used to identify the
descriprive data as to ics type. It is assigned as follows:

D - Self-standing station descriptiom.

R - Self-standing recovery nocte.

C - Combined ser consisting of one complete staticn descriprion
or recovery ncte follewed by any number of subseguent
recovary notes for the same station in which daca
irems *10%* chrough #23% have been cmitted,
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Quad Identifier

(QID):

The primary indexing and identification sys-

tem adeopted by the Naticnal Geoderic Survey Datz Base for all horizental
(and vertical) control points is based on 1x1° "quads' defined bv integer-
degree latitude and longitude gridlines (parallels and meridians), ané on
the successive quadrantal subdivision of the basic !x1° quads into 30x30'
quads, 15x15' quads, and 7'%7%' quads accomplished by successive halving

£ the laritude and longitude gridline interval.
identifier or QID is 2z nine-character symbel coded as HLLWWWABC, where:

B -

Hemisphere (N or 0 for northern,

Sorl for

The respecrive quad

southern)

Ll - Latitude of SE corner of the 1x1° quad (00-89°K, 01-90°S)
WWi - Longitude of SE corner of the 1x1® quad (000-339°W)
A = 30" subdivision indicator (l1-NE, 2-5E, 3=8SW, 4-NW subquad)
B - 15' subdivision indicator (l-NE, 2-SE, 3-SW, 4-NW subquad)
C - 7%' subdivision indicator (1-NE, 2-SE, 3-SW, 4-Nw subgquad)
(A,8,C = 0 or blank indicates no further subdivision)
LL+1°K — LL-1°8
140 110 — 52k'N —— 7%'S
400 100 45'N 15'S
130 120 — 37%'N — 22%'s
000 30'N 30's
244 24] 214 211
340 310 240 210 22%'N — 37%'s
243 242 213 212
300 200 I5'K 45's
234 231 224 221
330 320 230 220 7%'N — 52%'S
233 232 223 222
T I LL°N LL®S
W1 524! 45" 37%' 30" 223" 15" TE' WWWe
FIGURE 3-1 - Successive quadrantal subdivision of the 1x1° quad.
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On the Station Identification Record of a recovery note for a horizontal
control point whose QID has been published as a part of the respecrtive
station description and/or previous recevery note, enter the quad identi-
fier exactly as published. For a horizontal control point without previ=-
cusly published quad identifier or whose cuad identifier is unknown,
determine the QID (at least to the nearest 30x30' subquad) from the best
available geodetic position of thar point.

Quad Scacion Number (Q8N): To discinguish among horizontal (and ver-
tical) control points which share the same quad identifier, every concrel
point is assigned a sequential gquad station number or Q8N which is unique
within the respective quad.

A system used for many years by the MNational Geodetic Survey in the pub-
lication of horizental control data employs 30x30" quad identifiers and
four-digit quad station numbers starting wich 1001 with an occasional
one-letter suffix (s.g. 1001, 1002, 10024, 1003, etc.) assignec to the
norizontal control peints in the same 30x30' quad. The National Geodetic
Survey Data Base has been designed to index both horizeontal and vertical
control points at the 7%x7%' quad level, with four-digir quad station num-
bers starting witch 0001 (i.e., 0001, 0002, 0003, =2tc.) without any suffix
assigned sequentially to the control points (borh horizoncal and vertical)
which fall into the same 7'sx7%'quad.

Since the QSN is assigned by NGS, it follows that this data item can be
entared only on the Scation ldentification Record of a recovery note, and
then only for a horizontal control point whose QSN has been published by
the NGS as 2 part of the respective station descriprion and/or previous
recovery note. Whenever it is known, snter the 73x7%' gquad station aumber
assigned by the National Geodetic Survey Data Base; altermatively, enter
the 30x30' quad station number (followed by one-letter suffix, if any).

If neither che 7hx7%' QSN nor the 30x30" QSN is known, leave the QSN field
blank.

Surface Mark Type: The surface mark type is a pair of codes which
together identify the type of the surface mark or monument which consti-
tutes the horizomtal control point. The Mark Type consists of the one-
letter Mark Code followed by the two-digit Setting Code (or by the twe-
digitr Landmark Code, if the Mark Code is "L" for "landmark") - see below.

The Mark Type replaces the cime-honored Standard Yumbered Notes for Des-—
cripeicn of Marks defined in Maoual of Geoderic Triamgulation, Special
Publication No. 247, Coast and Geodetic Survey, U.S. Department of Com-—
merce, Revised Ediction, 125%. The mark types equivalent to the standard
numbered notes are given in Table 3-9 on the following page.

A third code, rthe one-letter M-Code, may be appended to the two-code Mark
Type for the purpose of denoting the magnetic property of the mark or
monument, if applicable. See farther below for the detailed treatment of
the Mark Code, Serting Code, Landmark Code, and M-Code.
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Underground Mark Type: 1In a manner analogeus te the surface mark
type treated in the preceding paragraph, the underground mark type con-
sizts of z pair of codes (the Mark Code and the Setting Code - see below)
which together identify the tvpe of underground mark, if such & mark has
been set for the respective norizontal control pcint. All the other com-
ments concerning the surface mark type given in the preceding paragraph
alsc applv, with the exception of the Landmark Code which is not used
in connection with an underground mark (i.e., the mark code of the mark
type assigned te an underground mark must not be "L" for '"landmark').

TABLE 3-9
MARK TYPE EQUIVALENT TO STANDARD NUMBERED NOTE
(USC&GS SPECIAL PUBLICATION NO. 247)

STANDARD *MARK STANDARD *MARK STANDARD *MARK
NOTE TYPE NOTE TYPE NOTE TYPE
14,114,164 . DO9 6A,13A,184 . D22 88 . . . . . D99
1B,11B,16B . DO8 68,138,188 . D23 8 . . . . . BOS
iC,11C,16C . DO4 6C,13C,18C . D20 8D . . . . . SO5
2 ,12A,174 . D55 6D,13D,18D . D24 A . . . . . D75
24 . . . . . D57 7A . . . . . DO4 9% . . . . . D97
2B i ¢ & % o D58 7B . . . . . BO4 9C . . . . . B75
20'. « % s . D56 7C . . . . . NO4 9D . . . . . §75
3,125,178 . D95 7D . . . . . GO& 104 . « . - - GO2
4 ,12¢,17C . D75 7JE . . . . . JO4 108 . . . . . JO2
5 ,12D,17D . DS7 84 . D05 10C . . . . . Y02

*See Mark Code and Setting Code below.

Mark Code: The Mark Code is & set of one-lecter codes for the most
commonly occurring objects, devices, or signs used as the surface mark
for a horizontal contrcl point and/or as the respective underground mark,
if applicable. The Mark Code is to be used as a prefix to the two-digit
Setting Code (or else to the two-digit Landmark Code, if the surface
mark is given by the code "L"), which together constitute the surface
or underground mark type - sSee above. A complete list of the specific
mark codes is given below; this list will also be found in ANNEX I where
all codes peculiar to HZTL DESC data set are collected.

A = aluminum marker I - metal rod R - rivet
B - bolc J - earthenware jug S - spike
C - cap-and-bolt K = clay tile pipe T - chiseled triangle
D - survey disk L - landmark U - concrete post
(any type) M - ammo shell casing V - stone monument
E - earthenware pot N - nail ¥ = chiseled cross
F - flange-encased rod O - chiseled circle Y = drill hele in brick
G - glass bottle P - pipe cap Z - see description
H - drill hole Q - chiseled square

Revised 771101 3-16 Revised 771101



Setting Code:

The Setting Code is a comprehensive ser of two-digitc

numerical codes covering a wide variecty of possible settings for a survey
These codes are to be used with all Mark Code prefixes
except "L'" (landmark), in which case the Landmark Code (see farther below)

point marker.

must be used in place of the Serting Code.

A complete list of the speci=-

fic setring codes is given below; this list will also be found in ANNEX I
where all codes peculiar to HZTL DESC data set are collecred.

00

0l
02
03
04
05
06
07
08
09

10

11

12

J,
L4

20
22
23

>4
-

32
33
34

=
L 2

=

e

RS IR R N R
GO SO O

secting not listed - see descriprion

driven inro rhe ground
imbedded in the ground
surrcounded by a mass of concrete

sSet
set
sat
set
set
set

into the top of an irregular mass of concrete
into & drill hole in bedrock

into a drill hole in a concrece slab

into a drill hole in a concrece ladge

into the top of a round comcrete monument
inte the top of a sguare concrete monument

¢crimped onto a metal rod driven into the ground

into the top of a metal pipe ...
driven iaco the ground

imbedded in the ground
surround=d by & mass of concrare
imbedded in a mass of concrete

in concrste at the center of 3 clay tile pipe ...
cemented to a wocden pile driven inco marsh
imbedded in the ground

surrounded by a mass of concrate

imbedded in a mass of concrete

into a prefabricared concrete block ...
imbedded in the ground

surrounded by a mass of concrete
imbedded in 2 mass of concrate

into the top of a prefabricated concrere post ...
imbedded in the zround

surrounded by a mass of concrete

imbedded in a mass of concrara

in rock outereop

set

into a driil hole in rock ocutcrop

at the intersection of two chiseled lines
and surrounded by a chiseled triangla

and surrounded bv & chiseled circle

and surrounded by = chiseled square
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60 - in a rock ledge
65 - set intc & drill hele in a rock ledge

66 - ... at the intersection of two chiseled lines

67 - ... and surrounded by a chiseled triangle
68 - ... and surrounded by a chiseled circle
69 - ..., and surroundad by s chiseled square
70 - in a boulder
75 - set into & drill hole in a boulder
76 — ... at the intersection of two chiseled lines
77 = ... and surrounded by a2 chiseled trizngle
78 - ... and surrounded by z chiseled circle
79 - ... and surrounded by a chiseled square
80 - in a parcially exposed boulder
85 - set into a drill hele in & partiazlly exposed boulder
86 - ... at the intersection of two chiseled lines
87 - ... and surrounded by a chiseled triangle
88 - ... and surrounded by a chiseled circle
8% = ... and surrounded by a chiseled square
90 - in bedrock
set into a2 mass of concrete ...
95 - ... in & depression in rock outcrop
96 = ... in & depression in & rock ledge
97 - ... in & depression in a boulder
98 = ... in a depression in a partizlly exposed boulder
9¢ - ... in & depression in the bedrock

Landmzrk Code: The Landmark Code is a comprehensive set of mwo-digic
numerical codes for & wide variety of natural and man-made landmarks which
are frequently positionmed (usuzlly as intersection stations) in the course
of & horizonral control survey project. These codes are to be used with
the Mark Code preiix "L" (landmark) only. A complete list of the specific
landmark codes is given below; this list will slsc be found in ANNEX I
where all codes peculiar te HZTL DESC data set are collected.

Landmarks Waterfront Landmarks Aerconautical and
Not Listed: and Visuval Aids Electronic Aids

to Navigation: to Navigation:
00-see description

1l-piling 2l-zirport beacon
Natural Objects: 12-dolphin 22-zirway beacon

13-1ighthouse 23-VOR antenna
Dl-lone tree lé-navigation light 24-EBN antenna
02-conspicuous rtock 15-range marker 25-radar antenna
03-mountain peak l6—daybeacon 26-spherical radome
O4-rock pinnzcle 17=£lag tower 27-radio range mast
05=rock awash 18-signal mast 28-LORAN mast



Broadcast and
Communications
Facilities:

4l-antenna mast
42-radie/TV mast
43-radio/TV tower
L4-microwave mast
43-microwave tower

Tanks and Towers:

5l-tank
52-standpipe rank
S53-elevated tank
S4-water tower
53-tower
S6b-skelecon tower
57-lookout tower
58-control tower

M-Code:

Miscellaneous
Landmarks:

6l-pole
f2-flagpole
b3-stack

bs-silo

65=-grain =levacor
p6~windmill

57=0il derrick
68~-commercial sign
69-regulatory sign
70-monument

7l-boundary monument

72-cairn
73~lookout house
74-large cross
73~belfry

Features of

2 Building:

8l-gable

82-finial
83~flagstaff
J4=lightning rod
85~chimney

86-cupola

37-dome
B8-observatory dome
89-spire

90~-church spire
Sl=-church cross
92~anrenna
93-microwave antenna
94-rooftop ventilator
95-rooftop blockhouse

The M-Code (Magnetic Code) is a set of one-letter codes the

purpese of which 1s to Indicare the magnetic property of the survey mark
or monument resulring from imbedded or artached bar magnets, imbedded
steel rods (rebars), or from the material composition ©f the raspactive

marker or monument itself (e.g. standard survey disk set into the top of
a steel pipe driven into the ground). The magnetic property of a survey
mark or monument is desired te be known so that the decision can be made
whether or not te employ a magnetic field detecrion device to aid in the
location of the respective survey poinr.

A complete list of the specific magnetic codes is given below; this list
will also be found in ANNEX I where all codes peculiar to HZTL DESC data
set are collected.

- sceel rod adjacent to monument

- bar magnet imbedded In monument
- bar magnet sec ia drill hole

- marker is a sceel rod

- marker equipped wirh bar magnet
no magnetic materials

— other — see description

- marker 1s a steel pipe

- steel rod imbedded in monument

- 3teel spike imbedded in monument
- steal spike adjacent to monument

=V O A
1

Whenever the magnetic property of a survey point marker or monument is
ungnown, leave the respective M-Code field blank.
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Station Name: Customarily assigned by the agency which monumented
(or otherwise established) the horizontal control point, the station name
or designation is the primary identifier by means of wnich the horizontzal
control peint is known to the generzl public. A maximum of 40 characters
{including ell imbedded blanks) are allowed for 2z station name or designa-
tion to be entered as the *14% data item on the *1&%,%]15% Sration Name
Record.

The preferred practice is te assign an intelligible name to & horizontal
control point. Such 2 “stztion name' has the important advantage of being
mnemonic - z desirable propercy which z "designation" such 2s & pure num-
ber or zn arbitrary alphanumeric symbel does net possess. The name or
designation of 2 menumented horizontzl ceontrel peint usually is identical
to or closely resembles the name or designation which normally appears
die-stamped on the respective disk marker (or otherwise inscribed on the
staticn mark or monument).

The pame assigned to z monumented horizontal contrel point should be con-
cise, preferably consisting of one word only, although two or more words
(up to the 40-character total length limit) are permitted. Such a station
name should reflectr, in order of preference, (1) the locality, (2) prop~
erty ownership, (3) physical setting of the station mark or monument, or
(4) the type of mark or monument invelved. Only when these guidelines
prove impractical should & meaningless mame or an arbitrary designation

be assigned te = monumented horizontal contrel point. Examples:

ASHLAND - station name reflecting localiry

HARTMANN - station name reflecting property ownership
SIDEWALK - station name reflecting physical setting

POST ~ station name reflecting type of mark or monument
BRUCE - arbitrary station name

T-1384 - arbitrary station designation

On the other hand, the name assigned to a horizontal control point which
is an unmonumented recoverable landmark (usually an intersection station)
must be sufficiently descriptive in order to identify the landmark (and
frequently a specific feature of the landmark) adequately, and hence is
usually lengthy. Such & landmark sration name normally consists of sev-
eral words, preferably reflecting the localiry, property ownership, Type
of landmark, and the specific feature of the landmark, as appropriate.

In its full extent, the name of & landmark station coften exceeds 40 char-
acters, in which case it must be edited and/or abbreviated as necessary
te conform te the 40-character length limit, with care being taken to de-
tract a&s little a2s possible from the intended intelligibiliry or descrip-
tiveness of the respective landmark station name. Examples:

DUNLCP MOUNTAIN ATT MICROWAVE TOWER
LAS CRUCES SPRR WATER TANK

SHAWNEE COUNTY COURTHOUSE FLAGPOLE
IRONTON CATHOLIC CHURCH SPIRE

PORT ANGELES WEYERHOUSER EAST STACK
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While 40 characters are allowed for the name of a horizontal contreol point
on the *|4% *|5% Station Name Record, only 30 characrers are allowed for
the name of a reference object on the *30*% Reference Object Record, twe or
more of which make up the reference darta section of a starion descriprion
or recovery note (see REFERENCE DATA RECORDS). A neighboring horizontal
control point normally appears as the "initial" reference object, and
other horizontal control points may also be given as visible-from-the-
ground (VG) reference objects in the round of directions which constitutes
the reference data section. Furthermore, in the companion data set which
contains the corresponding field observarions (the HZTL 0OBS data set, see
Chapter 2) or adjusted positions (the HZTL PODS data set, see Chapter %),
to be submitted together with the HZTL DESC data set, the lengrh of the
name of a horizontal control point is also limited to 30 characters.

The foregoing implies that whenever a2 station name exceeds 30 characters,
two versions of the starion name must exist - & 30-character version for
use in data processing (i.e., in the HZTL OBS or HZTL POS data setr) and
in the reference data section of stacion descriptions and recovery notes,
and a 40-characrter version for use in these instances where the full name
of the horizontal control point is desired to appear, as in the heading
of the respective station description or recovery note. The two versions
of the station name should differ only as te the manner in which the nanme
Ls abbreviated and/or edired. See ANNEX D for editing guidelines and for
a list of recommended abbreviations.

The names of the reference and/or azimuth marks which are customarily set
in the vicinicy of a monumented horizontal control peint are alse subject
to the 40~ and 30-character total length limits discussed in the precading
paragraphs. The names of such peripheral reference and azimuth marks are
normally formed bv appending the symbols RM !, RM 2, ..., BM 13, etc.,
and AZ MK (possibly AZ MK 2, AZ MK 3, src.) to the name of the horizontal
control point to which they belong. For this reason, the name of a hori-
zontal control point which has peripheral reference marks and/or azimuth
mark(s) may have to be further contracted to 34 or 24 characters (and
possibly less) in order to allow for the respecrive reference or azimuth
mark name t¢ conform to rhe appropriace total lemgth limie.

Except for the abbreviarion and/or editing which may be required, the name
or designation of a horizontal control poiant to be entered on the *l4* *]5%
Statien Name Record should be taken exactly as it appears on the original
station descripcion and/or previous recovervy notes, if anv. However, awk-
ward abbreviations, misspellings, or any other obvious defects detacted in
a2 previously-published szation name should be corrsctaed. Parentheses are
not permitted to appear in & stationm name, and other special characters
such as periods, commas, etc. (see Chapcer 1) - as well as any unnecassary
spaces (blanks) - should zl1s0 be edited out whenmever their omissicm can

be toleratad.

Aside from the names of agencies or firms with commonly used initials or

acronyms (&.2. ATT for American Telephone and Telegraph Co.), which should
never be spelled out, and aside from certain symbols which are mandatory
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(e.g. RM and AZ MK discussed above, CO, PA, and CD specified below, see
ANNEX D for ochers), abbreviations should be used in a station name only
when required to conform to the respective total length limit. Once the
lengthy name of a nhorizontal control point is abbreviated and/or edited,
special effort must be made to use that same contractad version of the
respective station name consistently throughout the horizental control
job, i.e., in the companion HZTL OBS or HZTL PQS data set as well as in
the HZTL DESC data set.

Note that neither the "year mark set" (i.e.,, the year which is custom-
arily stamped on the respective disk marker) nor the "vear established"
(i.e., the year in which the station was first occupied and/or observed)
does normally appear as a part of the station name. While parts of a
lengthy station name may be abbreviated or edited out in order to con-
form to the appropriate 40- or 30-character total length limit, nothing
should be added, except as necessary to render the station name unique
within the horizontal control job. I1f two or more horizontal control
points with identical names occur in the job, they should be rendered
unique by appending to the respective station name, in order of prefer-
ence:;

1. The name of the county (parish, census division) in which
the station is located, followed by the symbol CD (PA,CD) -
Example: JONES CLALLAM CO and JONES KING CO (SMITH ORLEANS
PA and SMITH DE SOTC PA, ROCK KENAI-COOK INLET CD and ROCK
ANCHORAGE CD).

2. The name of & locality other than county, parish, eor census
division — Example: PIPE SAN ANTOKIO and PIPE LACKLAND AFB.

3. The "year mark set" - Example: PEDRO SILAS AZ MK 1935 and
PEDRQ SILAS AZ MK 1972.

4. The "year established" - Example: ROCKVILLE MUNICIPAL TANK
1908 and ROCKVILLE MUNICIPAL TANK 1966.

Whenever the name of z horizontzal contrel point is modified in this man-
ner for the purpose of making it unique within the respective job, the
appended information becomes part of the station name, and care must be
tazken that exactly the same information is appended to the name of that
horizeontal contrel point wherever it appears, i.e., in the companion
HZTL OBE or HIZITL POS data setr as well as in the HZTL DESC data set.

State or Country Code: This is 2 two-letter code the purpose of which
is to indicate the political unit and/or geographic arez in which the hori-
zontal control point is located. TFor points in the United States or in
Canada, enter the appropriate code for the respective state, commonwealth,
province, or territory. For peints ocutside the United States and Canada,
enter the appropriate code for the respective councry, island group, or
geographic area. A complete list of the two-letter State or Country Codes
is given in ANNEX A.
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County: The name of the next lower political subdivision in which the
horizontal concrol point is located. For points in the United States and
in Canada, enter the name of the first-order polirical subdivision of the
respactive state, commonwealth, province, or territery (i.e., county, par—
ish, census division, independent city, etc.). The name of an independent
city must be preceded by the symbol C OF (e.g. C OF ST LOUIS for St. Louis
Cicy. MO). For points in other countries, enter the name of the primary
political subdivision of the respective countcry, such as state, province,
district, etc. Up to 20 characrers are allowed; use standard abbrevia-
rions if necessary.

MONUMENTATION AND RECOVERY DATA RECORDS

*20%, %21% *22% %) 3% Monument-by-Agency Record
X2k *25% *26% *x27* Recovery-by-Agency Record

The monumentation and recovery data rececrds, bearing the *20*-series data
codes, are listed above; the block diagrams illustrating the respective
formacs will be found under FORMAT DIAGRAMS. The *20% *2]* #322% *23%
Monument-by-Agency Record is required in every stacion descripticn and is
optional in a recoverv note; the *24% %25% #26% *x27* Recovery-by-agency
Record is required in every recovery note.

Analogously to the station identificartion data records treated in the
preceding secrion, more than one data codes appear on the monumentation
and recovery data records (see the respective format diagrams) to serve as
labels for imporrant data items, and thereby to facilitate the extracting
and coding of rhese data items from the source documents. The data items
to be entered on these two records are self-explanactory; however, the fol-
lowing dara irems will be explained in grearer derail.

Agency Code: This is a one-digit code intended to indicate the type
of survey organization which monumenced {(or otherwise established) the
horizontal control point (*20%,%21% %22% %*23% Monument-by-Agency Record)
or the type of survey organizacion which recovered the horizoencal concrol
point (®24% %25% *26% *27% Recovery-by-Agency Record). A complere lisrt
of the specific agency codes is given below; this list will also be found
in ANNERX I where all codes peculiar to HZTL DESC data set are collected.

- unkncwn *
- NGS and CGS (USCE&GS)

- U.5. Geological Survesy (USGS)

- U.3. Department of Defense (DOD)

- other federal or interstate agency

stace agency

- county, cicy, or regional agency

— commercial organization or private firm *
~ National Ocesan Survey (NOS)

- Coreign government agency

MO0 =1 T b D e (O
1
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Marker Type: This is a one-letter code the purpose of which is te
indicate tne specific type of survey disk which marks the horizontal con-
trol peint, or the type of certain other special-purpose survey markers.
The marker type code is intended to be used as an additionmal clarifier
of the surface mark code given as a part of the *12* data item on the
®10* %]1% #12% %13% Sration Identification Record.

The Marker Type appears on the *20%,%¥21#% 27% *23% Mopument-by-Agency
Record only; on the *24%,*25% *26% %27% Recovery-by-Agency Record, the
Condition Code (see nexr paragraph) is given im its place. A complete
lisr of the specifiic marker tvpe codes is given below; this list will
alsc be found in ANNEX I where zsll codes peculiar to HZTL DESC data set
are collected.

- astro pier

- bench mark (BM) disk

- thiseled mark

- survey disk (not listed)

- traverse station disk

- gravity station disk

- horizontal control disk

- landmark

magnetic station disk

- other (see descriptive text)
- bazse line pier

- calibration base line disk
- reference mark (RM) disk

- triangularion station disk
— topographic station disk

- boundary marker

- wvertical control disk

- azimuth mark (Az Mk) disk

NacHhmodoZHrEomoows
1

Condition Code: This is z one-letter code the purpese of which is to
indicate the condition of the station mark or monumert as determined upon
the recovery of the respective horizontal control poiant. Note that the
condition code pertains to the station mark or monument only; the condi-
tion of the associated peripheral reference and/or azimuth marks, if any,
should be indicated in the text of the recovery note.

The Condition Code appears on the *24%,%25% *326* *27* Recovery-by-Agency
Record only; on the *20%,%2]% #22* *23*% Mopnument-by-Agency Record, the
Marker Type (see 2bove) is given in its place. A& complete list of the
specific condirion codes is given below; this list will alse be found imn
ANNEX I where all codes peculiar to HZTL DESC datz set are collected.

good, feir

not recovered, not found, lost
other (see recovery text)
poor, disturbed, mutilated
destroyed

oo
I
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Transportation Ccde: This is a one-letter code the purpose of which
is to indicate the mode of transportation used to reach the station. On
the #20% #*21% *22% #23% Monument-by-Agency Record, enter the code which
reflects the recommended mode of transporcaticn; on the *24% %23% *726%,
*27% Recovery-by-Agency Record, enter the code which reflects the mode
of transportation actually used. In either case, indicate the mode of
transportation used (or tc be used) to reach the station or to reach the
location where packing begins, if packing is required. A completa list
cf the specific transportation codes is given below; this list will also
be found in ANNEX I where all codes peculiar to HZTL DESC dara set are
cellected:

- light airplane

- boat

- car (or station wagon)

- float airplane

- helicopter

other (see descriptive text)

- light truck (pickup, caryall, etc.)

- truck (larger than 3/4 ton)

- tracked vehicle (wezsel, snowecat, =atc.)
- four-wheel-drive vehicle

EEH YO W s O W
|

Pack Time: Give the rime required to carry equipment from che last
peint of transportation to the staticn, expressed in hours and minutes
(HEMM) . 1f the immedizte vicinity of the station c¢an be reached using
the mode of transporrtation indicated by the preceding transportacion code
(2.g. if the horizeontal control point is 2 "drive" starion), encer zerc
in borh the hours and minures fields (0000); leave blank if the pack time
is unknown (e.g. when coding descriptions or recovery notes extractad
from archives which make no mention of packing being necassary).

Heizht of Telescope: Enter the greatest height of instrument above
cthe mark which was regquirsd for the lines of sight to clear surrounding
cobstructions (in mecers, left-justifiad, wirth imbedded or leading decimal
peint if given to greater precision than the nearest meter). Leave blank
if the station was not occupied with a survey instrument.

REFERENCE DATA RECORDS

#30% Reference 0Object Record

The purpose of the *30% records is ro provide the means for the recording
of the round of directions which is customarily observed at the respective
staticn o those neighboring herizontal control points which are visible
from the ground (VG) and te the reference and azimuth marks which ars
peripherzl te it, as well as of the distances which are customarily meas-
ured with a2 steel tape to (and between) the peripheral reference and azi-
muth marks, The entries on the *30*% Refersence Object Record (see FORMAT
DIAGRAMS) will be sxplained in detail farcther below in this secricn.

Lad
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The *30* Reference Object Records must be submicted in sers of two or
more records, and the leading record ¢f every such reference data set
must correspond to the ''initial" reference objecr (to which che observed
direction is zero). Whenever possible, the inirlal should be &z distant
horizontal controel point (preferably a monumented station rather than a
landmark), and the respective round of direcrions should include zll the
peripheral reference and azimuth marks which beleng t¢e the station being
described or recovered, as well as selected other neighboring herizontal
control points which are visible from the ground (height-of-eve lavel).
For evary such object included in the reference data ser, & *30%® record
must follow the initial *30* Reference Object Record, in the sequence

as the respective objects are sighted. clockwise from the initisl,

It is often the case that no neighboring horizomtal control points are
visible Ifrom the ground. When such is the case and observations are
made from survey towers, the round of directions taken for use as the
reference data set in the respective station description or recovery note
may have as its initial a horizontal control point which is not visible
from the ground. The initial of a reference data ser, therefore, is not
necessarily visible from the ground: however, all the other reference
objects included in the reference data set (and especially the azimuth
mark) are assumed to be visible from the ground. Since it is useful

to know if the dnitial is visible from the ground, provision is made

to indicate cthie fact by means of the HSV Code (see below).

Alchough the reference data setr is intended to contain a round of direc-
tions observed with z theodolite or engineer's transit, when the station
in question has not been occupied with such an instrument, magnetic azi-
muths te the respective reference objects, as cbrained with a2 compass,
may be given insctead. In this case, the leading (indicial) *30% record of
the reference data set must have 'MAGNETIC NORTH' in the Name or Descrip-
tion of Reference Object field and '000' as degrees in the Direction to
Reference Object field, with minutes and seconds blank. Analogously,

the magnetic azimuthse te the respective reference objects appearing on
the second and subsequent *30% records of the reference datz set must be
given to the nearest degree only, with minutes and seconds left blank.

Aside from the horizontal directions observed to reference objects which
are visible from the ground, the *30* record provides for the recording
of measured distances to the nearby peripheral reference marks, if any,
and of estimated distances to other reference objects included in the
respecrive reference data set. As is the standard practice, it is assumed
that the distances from the station to its peripheral reference marks are
measured with a2 steel tape in feet (to the nearest 0.01ft) or in meters
(to the nearest 0.001lm), or preferably in both feet and meters to obtain
a check. Accordingly, on every *30* record, ome field is provided for
distance measured in feer, and another for distance measured in meters.
Provision is zlso made to indicate (by means of the HSV Code - see below)
whether the distance in question was measured with the tape held horizon-
tal (which is to be preferred) or zlong the sloping ground.
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Distances measured with electronic distance-measuring equipment (DME) to
more discant reference objects may also be entered in these fields just
as distances measured with a tape, provided that the capacity of these
fields is not exceeded, i.e., provided that the respective distance can
be sxpressed by at most six characters (five digics with one imbedded
decimal point) if given in feet, or by at most seven characters (six
digits with one imbedded decimal point) if given in merters. Otherwise,
such measured discances should be rounded off and/or expressed as decimal
fraction of stature mile (MI) or of kilometer (KM) and entered in the
Estimaved Distance field of the respective *30* Reference Object Record,
lefr-justified, followed by one blank and the applicables units symbol
(MI, XM, etc. - see Estimated Distance and Units farther below).

The *30* Reference Object Records may also be used to record distances
measured between peripherzl points (reference and/or azimuth marks) of
the station being described or recovered. Two consecutive *30%* records
must be used for every such measured distance. The first *30% record

of such a pair must contain the name or designation of one endpoint of
the measured distance (e.g. XELLY RM 2) in the Name or Description of
Reference Object field, with the remainder of the record tc the right

of this field tocally blank. The second *30%*% record of such a pair must
contain the name or designation of the.other endpoint of the measured
discance (e.g. KELLY RM 3) in rhe Name or Descriprion of Reference Object
field and the respective distance (given in feet or in meters, or in both
feet and meters) in the appropriate Measured Distance field, with the
Compass Heading, Estimatad Distance, and Direction to the Reference
Dbject fields being left blamnk.

When present, *30* record pairs containing distancss measured between
peripheral reference objects of the station being described or recovered
must appear last in the respective reference data set, i.e., they must
follow after the last *30% record which contains a direction observation
and/or distance measurement from the stacion in question to a reference
object.

Normally, the reference data section of a station description or recovery
note consiscs of only cone reference data set; however, it may consist of
rwo or more such sets. in which case the individual reference data secs
must be separated by the Reference Data Separation Record (*30%3)., The
last record of the reference data section (i.e., the last record of che
last reference data set) must be the Reference Data Terminacion Record
(*30%$8) - see STRUCTURE OF THE HZTL DESC DATA SET.

Alchough it is highly desirable that a station description or recovery
note have a reference data section, this section mav be cmitted in its
entirety if the respective data are not available. in which case no *30%
records would appear in the respective staticn description or recovery
note. In particular, the reference data secrion will normellv be absent
in the description or recovery note of a landmark station.

[95)
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Mark Type and Magnetic Code: The Mark Type is a pair of codes which
together identifsy the mark or monument which constitutes the horizonral
control peint used as a reference cobjecr in & reference data set. 1t
consists of the one-letter Mark Code followed by the two-digir Settlng
Code (or by the two-digit Landmark Code, if the Mark Code is "L" for
"landmark"). A third code, che one-letcter M-Code, may be appended Lo
the two-code Mark Type for the purpose of denoting the magnetic property
of the respective mark or monument, if it is known. See STATION IDENTI-
FICATION DATA RECORDS for detailed treatment and listings of the speci-
fic mark codes, setting codes, landmark codes, and magnetic codes.

Normally, in & reference datz set, the Mark Code, Serting Code, and
M-Code are required to be given for all peripheral points (reference and
azimuth marks) which beleng to the station being described or recovered,
to the extent these codes are known and applicable. For other monumented
horizontal control peints and/or landmarks used as reference objects in
the reference data set, the listing of the respective Mark Code, Setting
or Landmark Code, and M-Code is optional.

Name or Description of Reference QObject: This is the identification
of the reference object to which the *30% record pertains. TFor reference
objects which are neighboring horizentzl control points (monumented sta-
tions or landmarks), enter the 30-character version of the respective sta-
tion name; for reference objects which are peripherzl points (reference
or azimuth marks) of the station being described or recovered, enter the
30-character version of the respective reference or azimuth mark name or
designation (see Station Name, p. 3-20). Recall that the names of peri-
pheral reference and azimuth marks are normally formed by appending the
symbols RM 1, RM 2, etc., and AZ MK (possibly AZ MK 2, AZ MR 3, etc.) to
the name of the horizontal control point to which they belong (e.g. KELLY
BM 1, KELLY RM 2, ..., KELLY AZ MK, etc.).

Occasionally, & well-defined permanent object in the vicinityv of the sta-
ction being described or recovered, which ie neither z neighboring horizon-
tal conrrol point nor a peripheral peint of the respective stariom, is
included in the reference data ser. In this case, enter a phrase which
describes such & reference object (maximum 30 characters including all
imbedded blanks).

Compass Heading: Standard cardinzl (i.e., N,EZ,5,W) or inter-cardinal
peint of compass which approximates the true zzimuth (from North) or the
magnetic azimuth of the line from the station being described or recovered
to the respective reference object. The 16 possible compass headings are
as follows (clockwise from North):

N E S W
NNE ESE SSW WNW
NE SE SW NW
ENE SSE WeW KNW
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#SV Code: This is a one-letter, dual-purpose code used (1) co indi-
czte whether the measured distance to the respective reference object
(which appears in the following two fislds - see below) is "horizomtal"
(HSV Code H) or "slepe" (HSV Code S), or (2) to indicate whether or not
a discant reference object is visible from ground (VG) - HSV Code V or N,
respectively. Restated, the HSV codes are as follows:

- measursd distance is horizonral distance

- measured disrcance 1s ground-slope distance

distant refsrence object is visitle from ground

- distant reference object is net visible from ground

I

In a2 reference data set, measured distances are nmormally given only for
nearby peripheral points which are, by their nacure, visible from ground.
Discant reference objects are the ones which may or may not be visible
from ground and for which intervisibilicy information is of relevance.
Since for distant reference objects am estimated (rather than measured)
distance is normally given, no conflict between the H,S and V,N codes is
anticipated. Should a situwarion arise in which a measured distance is
more appropriately given for az distant reference object, use HSV Code H
or S, whichever applies, whether or not the relference ¢bject in question
is visible from ground.

In addition co discances measured horizeonrally, slope discances which
have been raduced co horizontal (as well as measuraed distances which may
have been raduced to sea level or to the ellipscid) should be included
in the "horizontzl" category when used for reference purposes.

Distance in Feet: This six-characcer f£izld is reserved for the
distance measured in feet with a steel ctape or other distance-measuring
equipment (DME) from the station being described or recovered to the
reference object (or batween peripheral reference objects). Distances
up to l0OO0fr (if given to the mearest 0.01ft) or up to 10000£fr (if given
to the nearest 0.lft) can be handled. Longer measured distances should
e rounded to the nearest mulctiple of 100ft (optionally expressed in
statute miles) and entered in the Estimated Distance field - see below.

Encer the distance measured in feer (normally given to the nearest
0.01£c), left-justified and blank~filled on the right, with imbedded
decimal poeint (if any). Do not enter distance measured in meters and
converted to rfeet; leave blank if the distance in question has not been
measured in Zeet, Both Distance in Feet and Distance in Meters (see
below) must be blank if esrimated discance co the respecrive reference
object is given.

Distance in Merers: This seven~character fisld is reserved for dis-
tance medasured in meters with a steel tape or other distance-measuring
equipment (DME) from the stacicn being described or recoverasd to the
reference object (or between peripheral referance objects). Distancss
up te 10Q0m (if given to the nearest 0.00Im) or up to 10000m (1if ziven
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to the nearest 0.0lm) can be handled. Longer measured distances should
be rounded to the nearest multiple of 10m (optionally expressed in kilo-
merers) and entered in the Estimated Distance field - see below.

Enter the distance measured in merers (normally given to the nearest
0.00Im), left-justified and blank-filled on the right, with imbedded
decimal point (if any). Do nor enter distance measured in feer and con-
verred to merers; leave blank 1f the distance in question has not been
measured in meters. Both Distance in Meters and Distance in Feet (ses
above)} must be blank if estimated distance to the respective reference
object is given.

A=Flag: Enter 'A' in this one-character field if the abbreviation
"APPROX' (followed by cne blank) is desired to precede the esrimated
distance (given as & string of alphanumeric characters in the following
field - se= below) when the estimated distance is printed out for publi-
cation purposes; otherwise leave this field blank.

Use the A-Flag to indicate that the estimated distance was ''guessed-at’
rather than obtained by more reliable means (such as scaling from & topo-
graphic map). The A-Flag field must be blank if no estimated distance

is given.

Esrimared Distanceé and Units: This ten-character field of the *30%
record is reserved for estimated distance from the station beinpg describ-
ed or recovered to the respective reference object. Estimated distance
should be given for every reference object to which a measured distance
is not given. If measured distance is given (in the Distance in Feet
and/or Distance in Meters fields - see above), the Estimated Distance
field (as well as the A-Flag field) must be blank.

Enter the numerical value of the estimated distance as 2 string of alpha-
numeric characters (i.e., lefr-juscified) followed bv one blank and the
symbol for the length units used (see below). The distance may be given
as an integer number (e.g. 1500 FT, 210 M, etc.), as & decimal fraction
with one or two decimal digirs (e.g. 0.6 MI, 3.51 KM, ete.), or as a
proper or improper (mixed) fractiom (e.g. 1/4 MI, 3-1/2 KM, etc.). In
the latter case (mixed frzecrion), a hyphen should be used to sepzrate the
respective integer and fractional parts.

Normally, an estimated distance given for reference purposes is expressed
in statute miles (MI) or in kilometers (K¥), but any other commonly used
units of length are acceptable. Where choice exists, metric units (M or
K¥) are to be preferred. Frequently used units and corresponding symbols
are as follows:

FT - feet M - meters
YD - yards KM = kilometers
MI - statute miles NM - nauticzl miles
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Direction to the Reference Object: This is the horizonmtal angle
wnich is normally measured clockwise from a selected initizl reference
object with a theodolite or engineer's transit set up over the station
being described or recovered. In every case, the observed (rather than
adjusted) values should be given. Leave this field blank if direcrions
to the respective reference objects have not been observed (see below
for the alternative use of this field to record magnetic azimuths).

When horizontal directicns are given, the leading *30% record of the ref-
erence data set must pertain to the respective inirial reference object,
to which the observed direcrion 1s (by definition) identically zerc. This
"initial" of the reference data set should be a distant horizontal control
point (preferzbly a monumentcad station rather than 2 landmark), so that
accurate geodetic azimuth can be obrained by inverse positrion computation
for the line joining the station being described or recovered and the
respective inirial reference object.

As was already pointed out in the introductory paragrapns of this sectionm,
it is not unusual that there are no neighboring horizontal control points
which are visible from the ground. When such is the case and observations
are made from survey towers, the round of directions taken for use as the
reference dacta set in the respecrive scarion description or recovery note
may have as its inirial a horizontal control point which 1is not visible
from the ground. Aside from the inicial, however, all reference cbjects
included in the reference data set should be visible from the ground
(height-of-eye level), as they would be of no use for reference purposes
otherwise.

As a minimum, in addition to the selectad initial reference object, direc-
tions (and measured distances) should be given to all peripheral reference
marks and aszimuth marks which belong to the station being described or re-
covered, as well as to any other monumenced survey point (e.g. a bench
mark) in cthe immediace vicinity. TFurthermore, directions (and estimated
distances) should be given to selected distant horizontal control points
and/or well-defined man-made or natural landmarks which zre visible from
che ground.

Cn the *30% record which pertains to the initial reference object, the
Direcrion to the Reference Object field must be completely zero-filled.

On the subsequent *30% records of the reference data set, encer the res-
pective horizontal direccion (expressed in sexagesimal degrees, minures,
and seconds) in the correspending Sexagesimal Degrees, Minutes, Seconds,
and Tenths of Second subfields of the Direcrion to the Reference Object
field. The direccion should be given ro the nearest 0Vl only for distantg,
well-defined refesrsnce objects; for nearby rererence objects it should

be ziven to the nearest 1" or to the nearest l0", commensurate with the
atcainable repeatabilicy of the direction observacions to the respective
reference object; in this case, lsave the Tenths of Second subfiezld blank,
Leave both the Seconds and Taenths of Second subiields blank if the res-
pecrive direction is given o the nearest minute only.
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Use of Magnetic Azimuths: The situation may arise chat measured
distances to nearby peripheral reference objects are at hand, while the
corresponding round of direcrions observed with a theodelite or engineer's
transit is not available. When such is the case, the Directlon to the
Reference Object field (see above) will be blank on all *#30% records of
the reference data set in guestion.

Alternatively, to specify the direcrions to the reference objects more
precisely than to the nearest point of compass (see Compass Heading), mag-
netic azimuths to the respective reference objects may be given. Magnetic
azimurh 1s che horizontal angle measured clockwlse from the local magnetic
Nerth, as determined with a magnetic needle compass, usually to no greater
precision than te the nearest degree of arc.

When magnetic azimuths are given, the leading record of the reference data
set must have 'MAGNETIC NORTH' in the Name or Description of Reference
Object field (see asbove) and '000' in the Sexagesimal Degress subfield of
the Direction to the Reference Object field, with the Minutes, Seconds,
and Tenths of Second subfields blank. On the subsequent *30* records of
the reference datz set, the respective magnetic azimuchs should be given
to the nearest degres only, with the remainder ¢f ths Direction to the
Reference Object field being left blank.

Distance Measurements Between Peripheral Reference Objects: Im the in-
troductory paragraphs of this section, mention was made of cthe fact that
distance mezsurements between reference objects in the immediate vicinity
of the station being described or recovered (as opposed to distance meas-
urements from the station in qusstion to the respective reference objects)
may also be given as 2 part of the reference data sez. Such distance
measurements betweeen peripheral reference marks, zzimuth marks, ercec.,
are ofren made for check purposes, and may be of great value in connecrion
with subseguent recoveries of the station inm gquestiom.

Two consecutive *30*% records must be used for every such distance measure-
ment betwesn peripherzl reference objects. The first *30% record must
contain the name or designation of one endpoint of the measured distance
(e.g. KELLY RM 2) in the Name or Description of Reference Objecr field,
with the remainder of the record to the right of this field torally blank.
he second *30% record must contzin the name oy designation of the other
endpoint of the measured distance (e.g. KELLY AZ MK) in the Name or Des-
cription of Reference Cbject field and the respective distance (given in
feer or in meters, or in both feet and merers) in the appropriate sub-
field(s) of the Measured Distance field, with the Compass Heading, Esri-
mated Distance, and Direction to the Reference Object fields left blank.

When present, *30% record pairs containing distances measured between
peripherzl reference objecte must appear last in the respective reference
data set, i.e., they must follow after the last *30% record which contains
2 direction observation and/or distance measurement from the station being
described or recovered to a reference object.



GENERAL DESCRIPTIVE TEXT RECORDS

*40* Descriptive Text Record

The purpose of the #*40% record is to provida the space for the recording
of one "line" of descriptive text. For the purpose at hand, a line of
descriptive texrt is assumed to contain at most 70 characters (including
all imbedded blanks). Accordingly, aside from the Segquence Number and
Data Code fields which are common ro all records, the *4(Q% Descriptive
Text Record contains a 70-characrer Descriptive Textr field (sse FORMAT
DIAGRAMS) .

Narrative Section of a Station Description: Every station descrip-
tion must contain a narrative section in which the respective horizontal
control point is described in derzil. Recall rthat stacion description is
a document which Is normally prepared for avery horizontal concrol poinc
when it is first éscablished (i.e., positioned), be it a monumented survey
peint or an unmonumentcad recoverable landmark. The narrative sectiom of
a station descriprion may consist of anv number of *40* general descrip-
tive rexr records (usually grouped into ''parazgraphs'), or it may coansistc
of an appropriate combination of the optional parctially coded descriptive
text records (*50%, *51%, ..., *3%0% records). The use ¢f the ¢pticnal
partially coded descriptive tsxt records will be the subjeect of the
remainder of this chapter.

When the #&0* general descriptive text records are used, the narrative
secticn of & station description consiscs of one or more paragraphs of des-—
criptive text. Each paragraph, in turn, consists of one or more ¢onsecu-
tive *40%* records. When two Or more paragraphs appear in the narrative
section, consecutive paragraphs must be separared by the Paragrapn Separa-
tion Record (*40%$)., Furthermore, the lasc record of a narrative section
made up by *60* general descriptive rexr reccrds (i.e., the last record

of the last paragraph) must be the Text Data Termination Record (*40%$S).
The respective record sequence is shown graphically in Table 3-3 entivled
Record Sequence in the Description of a landmark or Monumented Seation
With Ceneral Descriptive Text {see p. 3-3).

Narrative Section of a Recovery Note: Every recovery note mustc also
centain a narrative section in which, as 2 minimum, a recovery paragraph
must appear. Recall thar recovery note is a document which is normally
prepared for every previously-established horizontal concrol poinc which
is "racovered" (i.=s., sither used as az ceontrel point in a survey project
or just visited and inspected). The recovery paragraph should indicate
whether or not the station was racovered (i.e., found) and the condition
of the starion mark or monument in question, as well as the condition of
the associat=sd peripheral reference and/or azimuth marks, if any:. 1In
addition, the recoverwv paragraph should contain a stateément as to the
adequacy of the respective scation description and/or previous recovery
note(s); alternatively, following the recovery paragraph, 4 new parcial
or complete narrative description may be given,
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The recovery paragraph which must appear as the first paragraph (possibly
the only paragrapn) in the narrative section of a recovery note consists,
in every case, of #40* general descriptive text records. When the recov-
ery information is more veluminous than usual, two or more paragraphs of
recovery data are allowed, in which case any two consecutive paragraphs
must be separated by the Paragraph Separation Record (*40%$8). If no new
narrative description follows, the last record of the recovery paragraph
(or the last record of the last recovery paragraph, Lf more than one para-
graphs are used for the recovery informarion) must be the Text Data Termi-
nation Rescord (*40%8§5).

Whenever sufficient changes have taken place in the vicinity of the hori-
zontal ceontrel peint in question to render a previocus narrative descriprion
inadequate, a new partilal cor complete narrarive description is normally
given following the recovery paragraph(s) in the narrative section of the
respective recovery note.

In a manpner analogous to the narrative section of s station description,
this new narrative description may be given a2s one or more additional
paragraphs of #*40% genersl descriprive text records, with & Paragraph
Separation Record (*40%3) inserted between the recovery parzsgraph (or the
last recavery paragraph) and the first paragraph of the new narrative des-
cription (as well as between consecutive paragraphs of the new narrative
description proper) and with the Text Data Termination Record (*40%853)
appended as the last record of the narrative sectior of the recovery note.
The respective record sequence is shown graphically in Table 3-6 enticled
Record Sequence in the Recovery Note of a Landmark or Monumented Station
With or Without New Description in General Descriptive Text (see p. 3-9).

Alternatively, the new partizl or complete narrative description may be
given as an agppropriate combinztion of the optional partizlly coded des-
criprive text records treated farther below in this chaprer. When this
option is selected, neither the %40%% Paragraph Separation Record nor the
*40%3S Text Data Termination Kecerd may appear as the last record of the
recovery paragraph (or of the last recovery paragraph). Instead, the
first *#50% Landmark Descriprtion Text Record of the landmark description
paragraph or else the first *31#%* Station Location Text Record of the sta-
tion location paragraph (see STATION LOCATION TEXT RECORDS). whichever
applies, must follow immediatelv after the last *40% Descriprive Text
Record of the recovery paragraph (or of the last recovery paragraph).

The respective record sequence which applies in this lacter case is shouwn

graphically in Table 3-7 entitled Record Sequencé in the Recoverv Note cf

a Monumented Starion With or Without New Descripticn in Optiomal Partially
Coded Descriptive Text (5ee p. 3-10) and in Table 3-8 enzitled Record Se-

quence in the Recovery Note of a Landmark With or Without New Descripticn

in Opticnal Partially Coded Descriptive Text (see p. 3-12).
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Format of the Narracive Descripticn: The format of the narrative
description may vary from concise, one-paragraph descriprions te derailed,
multi-paragraph descriptions according to the type of horizontal control
point, the type of the respective starion mark or monument, the presence
or absence of peripheral reference and/or azimuth marks, and the volume
of information reguired rte specify the location of the horizontal control
point in question adequately and teo provide sufficiently detailed direc-
tiong how it may be reached from a well-defined point of daparture.

As a general] rule, survey organizations which have developed their own
format should submit stacion descriprions and recovery notes with narra-
tive descriprtions cast in such organizartion—-specific format which is well
suited for their applicacions of herizomtal control. Where guidance is
needed or desired, applicable segments of the NGS practice (see below)
should be followed.

NGS Pracrice: The NGS practice with respect to the composition of
narrative descriptions of horizontal control peints is the product of a
distillacion of good ideas and sound practices on the part of competent
field cersonnel of the Nationmal Geoderic Survey (and of its predecessor,
the U.S. Coast and Geoderic Survey) which have withscood the test of time
over the past century-and-half of acrive expansior and densification of
the primary horizontal contrel network im the Unired States. Two basic
narrative description formats have evolyved, corresponding to the twe basic
types of horizontal contrel points - the monumented staticn (normally
marked with 3 standard survey disk) and the landmark scation.

A horizoncal control point which is a natural or man-made landmark is
normally z large, well-defined object, easily identified at a distance,
usually positioned by inacersection from severzl Zdistant monumented sta-
tions or else by a short (typicaily one-legged) traverse from & nearby
monumented scation, normally not to be occupled and devoid of any peri-
pheral reference and/or azimuth marks. Accordingly, a brief narrative
description is normally sufficient for a landmark station.

On the other hand, the narrative description of a herizontal contreol point
wiich is a monumented (or otherwise permanently marked) station intended
to be occupied wirh surveying instruments and normally having several
assoclated reference and/or azimuth marks in its immediace vicinity must,
of necessity, be more detailed and lengthier,

The principal elements ¢f the two basic narrative description formats,
tegether with the respecrive guidelines for the composicion of adequats
narractive descripricns (and of adequate recovery statements), which are

in =2ffect for NGS fisld parties, are given below separately for the monu-
mented station cases and for the landmark case. The guidelines and exam-
rles provided are intended to serve as axhaustive models for the two types
of narrative descriprtion format. Specific cases mav require only some of
the zlements listed, in which case those =lements which are not applicable
should be omitced.

g
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Monumented Station: The elements cf the narracive section of a sta-
tion description or recovery note pertaining to a monumented horizontal
control point (which. in NGS practice, normally consists of the station
mark or monument, twoe or more peripheral reference marks, and one periph-
eral azimuth mark) are given below, accompanied by examples of the res-
pective text.

l. Recovery Paragraph (recoverv notes onlv) = in which the scatement
is made that the station in guestion was (or was not) recovered., 1f it
was not recovered, further statements should indicate whether evidence
was found thavr the station has been destroved, or else that the stationm
was searched fer but not found. If it wae recovered, further statements
should indicate in what condition the station mark or monument was found,
which of its peripheral peints were alsc recovered and which were not
recovered, noting especially any physical damage or dislocaticn of the
respective marks or monuments. Mention sheuld be mades of any marks which
were repaired and of any new marks set. A statement concerning the ade-
quacy of the respective station description and/or previous recovery notes,
if any, should appear last in tne Recovery Paragraph; however, such a sta-
tement may be omitted if a new, complete narrative description follows.
(This paragraph does not apply to original station descriptions.) Example:

THE STATION MARK, REFERENCE MARKS 1, 2, AND 3, THE ASTRO POINT, AND
THE AZTMUTH MARK WERE RECOVERED IN GOOD CONDITION. THE DIRECTIONS
TO ALL MARKS CHECKED PREVIOUS DATA WITH THE EXCEPTION OF RM 1 WHICH
DIFFERED 3Y 17 MINUTES 33 SECONDS. THE DISTANCES TQ REFERENCE MARKS
1, 2, 3, AND TO THE ASTRO POINT DIFFERED FROM PREVIOQUS DATA. ALL
DISTANCES WERE LONGER, TO RM 1 BY 1.9 FEET OR 0.582 METERS, TO RM 2
BY 0.18 FEET OR 0.05&4 METERS, TO RM 3 BY 0.24 FEET OR 0.073 METERS,
AND TO THE ASTRO POINT BY 0.l16 FEET OR 0.04% METERS. FOLLOWING IS

A NEW DESCRIPTION.

2. Station Location Paragraph — in which the general and specific
lecation oI the monumented stationm is given in as gresat a2 detail as neces-
sary and appropriate, to include the name, address, and/or telephone num-
ber of the property owner or other competent person Irom whom permission
was obrained to enter the premises for the purpose of establishing or
recovering the horizonral control point in question, if such permission
was necessary to gain access to the station site. Example:

THE STATION IS ABOUT 9-1/2 MILES SOUTHWEST OF CONFLUENCE, & MILES
SQUTHEAST OF FARMINGTON, 2 MILES WEST-NORTHWEST OF MARKLEYSBURG,
1-3/4 MILES NORTH-NORTHWEST OF THE TRI-STATE CORNER OF PENNSYLVANIA,
MARYLAND, AND WEST VIRGINIA, IN A CLEARED AREA ON TOP OF A SMALL
KNOLL AND ON PROPERTY OWNED BY GERALD NESS OF MORGANTQOWN, TELEFPHONE
NUMBER 412-329-478§8,

3. Tc-Reach-From Paragraph - in which specific directions are given
how the station in question mav be reached from a readily locatable peint
of departure such as z public building in a nearby town or the crossroads
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of prominent highwavs, to include the mode of transportation used (or to
be used) if other than a common road vehicle, points at which the mode of
transportation must be changed (if any), and the approximate packing time
(in hours and minutes), if packing of any consequence is required from
the last point of transportation to the station site. If applicable and
convenient, specific direccions to reach che azimuth mark (which is nor-
mally located at some distance away Lrom the staticon proper) may also be
given in this paragraph. Example:

TO REACH THE STATION FROM THE JUNCTION OF US HIGHWAY 40 AND STATE
HIGHWAY 381 IN FARMINGTION, GO EAST ON US HIGHWAY 40 FOR 5.2 MILES TD
A SIDE RQAD RIGHT AT A CEMENT BLOCK PLANT. TUORN RIGHT aND GO SOQUTH
ON A PAVED ROAD FOR 1.45 MILES TO THE UNION CHAPEL CHURCH ON THE
RIGHT AND A FIELD ROAD ON THE LEFT. (TO REACH THE AZIMUTH MARK FROM
THIS POINT, TURN LEFT AND GO EAST ON THE FIELD ROAD FOR 0.05 MILE TO
THE AZTMUTH MARK ON THE RIGHT.) CONTINUE SQUTH ON THE PAVED ROAD
FOR 0.3 MILE TO A SIDE ROAD RIGHT, JUST PAST A HOUSE. TURN RIGHT
AND GO NCORTHWEST ON A TRACK ROAD FOR 0.1 MILE TO THE NORTH CORNER OF
AN OPEN FIELD. TURN LEFT AND GO SOUTH ACROSS THE OPEN FIELD FOR
ABOUT 150 FEET TO THE CENTER OF THE CPEN FIELD AND THE STATION.

4. Station Paragraph - in which a detailed description of the sta-
tion mark or monument (and of the underground mark, if any) is given, to
include the type of marker used, the exact name or designation and vear
which are customarily die-stamped or ctherwise inscribed on the respec-
tive mark or monument, 1if applicable, followed by a description of the
object or structure Into which the marker is set.

Whenever the 'stamped'" or "inscribed" informztion is given, thrse con-
secutive hyphens (---) without any preceding or following blanks must be
inserted immediactely before and after the string of charzctars which
represents the stamped or inscribed information. In particular, for sta-
tion marks or meonuments which are unstamped or otherwise unlabeled, the
character strings '-—-UNSTAMPED-—-' or '-——UNLABELED-—-' should be used,
as appropriats.

In addicion to the foregoing, the location of the station mark or monu-
ment with respect to permanent objects in the immediate wvicinity (in the
form of measured distance and point-of-the-compass heading from each such
raference object to the respective stacrion mark or monumenc) should be
given as a part of the Station Paragraph. However, distances and head-
ings from the peripheral reference and/or zzimuth marks which appear in
the Reference Section (see REFERENCE DATA RECORDS) should not be given
again in this paragraph. Example:

THE STATION IS A STANDARD US GEOLOGICAL SURVEY DISK STAMPED-——FIKE
1945~-=SET INTO A DRILL HOLE IN A BURIED BOULDER 18 INCHES BELOW
THE GROUND SURFACE. THERE WERE NO LOCAL OBJECTS TO REFERENCE FROM.



5. Reierence Mark Paragraph(s} - in which & detailed description is
given of z peripheral reference mark (RM) following the same guidelines
as feor the scation mark or monument given in the Station Paragraph zbove.
Two or more Reference Mark Paragraphs normally appear in the narrative
description of z monumented station, one for each associated reference

mark. Example:

REFERENCE MARK 3 IS A STANDARD US GEOLOGICAL SURVEY DISK STAMPED---
RM 3 1945 2480 FT-——SET INTO A DRILL HOLE IN ROCK QUTCROP, LOCATED
112 FEET EAST FROM THE CENTERLINE OF A TRACK ROAD, §.2 FEET WEST
FROM AN B-INCH OAK TREE, AND 5.1 FEET NORTH FROM THE CENTER OF A
3X3-FOOT BOULDER.

6. Azimuth Mark Paragraph(s) - in which a detailed description is
given of a peripheral azimuth mark (Az Mk) following the same guidelines
as for the station mark or monument given in the Station Paragraph above,
with the addition of concise directions how the azzimuth mark may be
reached if directions how to reach the azimuth mark in question have not
been given in the To-Reach-From Paragraph (see fazrther above). Normally,
there will be only one Azimuth Mark Paragraph; however, two 0Y more may
‘appear in the narrative description of 2 monumented station if mere than
one zzimurh marks are associated with the respective station. Example:

AZTMUTH MARK I8 A STANDARD US ARMY CORPS OF ENGINEERS DISK
———UNSTAMPED——-SET INTO THE TOP OF A SQUARE CONCRETE MONUMENT

12 INCHES ON THE SIDE, PROJECTING 2 INCHES ABOVE THE GROUND,
LOCATED 14 FEET SOUTHWEST FROM THE CENTERLINE OF A GRADED ROAD,
2.9 FEET SOUTH FROM A METAL WITNESS POST, AND 2.0 FEET SOUTHWEST
FROM A POWEER LINE POLE.

7. Other-Survey-Point Paragrapn(s) = in which = detailed description
is given of any other monumented (or otherwise permanently marked) survey
point (e.g. & bench mark) which is located in the immediate vicinity of
the monumented station in guestion, following the same guidelines as for
the station mark or monument given im the Station Paragraph (see above),
repeated as necessary to describe zll such survey points in the immediate
vicinity of the respective starion. Example:

FIKE ASTRO ECC IS A STANDARD US ARMY MAP SERVICE DISK STAMPED—--
FIKE ASTRO ECC A.M.S. 1968---SET INTO THE TOP OF A ROUND CONCRETE
MONUMENT 10 INCHES IN DIAMETER, RECESSED 12 INCHES BELOW THE GROUND,
LOCATED IN THE SOUTHWEST EDGE OF THE OPEN FIELD.

8. Other-Relevant-Information Paragraph(s) - im which any other
useful informaticn may be given. Example:

HEIGHT OF LIGHT ABOVE STATION MARK WAS 22.7 METERS. THE AZIMUTH
MARK IS NO LONGER VISIBLE FROM THE GROUND. THERE WAS NO SUITABLE
LOCATION FOR ADDITIONAL AZIMUTH MARK DUE TO HEAVY TIMBER.
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Landmark Station: The elements of the narrative section of a station
description or recovery note pertaining to a horizontal control point
which is an unmonumented recoverable landmark (normally unoccupied, posi-
tioned by intersection or by a short traverse) are given farcher below,
accompaniad by examples of the raspective text.

As was pointed out earlier, the descriptive name of a landmark station
is usually lengthy, and frequently words must be left out and/or abbre-
viarions must be used in the name of a landmark station in order to con-
form to the 40-character total length limic (see Station Name, p. 3-20).
Because of this fact, the leading element of the zarrative ssction of 2
station description partaining to a2 landmark station is the Landmark
Jescription Paragraph (racher than rthe Station Location Paragraph), which
must start off with the phrase 'THE STATION, (full unabbreviated descrip-
tive name of the landmark), ....' Example: The narrative section per-
taining to the landmark stacion CENTERVILLE GAS CO MICROWAVE MAST leads
off with the phrase 'THE STATION, CENTERVILLE TEXAS EASTERN GAS COMPANY
MICROWAVE RELAY MAST, IS THE LIGHT ATOP....'

In the case of a recovery ncte pertaining to a landmark station, the
leading element of the narrative section is the Recovery Paragraph, which
must also start off wich this standard phrase containing the full unabbre-
viated descriprcive name of the respective landmark station. In 3 manner
‘analogous to the recovery note of a monumented station, a new parcial or
complete narrative description may fellow afrer the Recovery Paragraph,
However, because of the fact that a laadmark station is normally a largs,
well-defined objecr wnich is readily sporred and positively idencified

at a disgance regardlasss of new constructicn or other changes in che
general wvicinicy, a new narrative descriprion following the Recovery
Paragraph is seldom, if ever, ziven as a part of the recovery note.

The elements of the narrative sectioen of a landmark stationm description
or racovary note are as follows:

l. Recovery Paragraph (recovery notes only) - in which the full
unabbreviaced descriptive name of the landmark 1s given and the statement
is made thar the landmark sration in question was (or was nor) recoverad.
If it was not recovered, further statements should reflecr whar has become
of the respective landmark and what parts of the landmark remain, if any.
Specizal nccte should be made in those cases when, as it often happens, a
landmark such as 2 watar tank or radio masz has besen dismantled and a new,
similar structure is found erected nearby, perhaps even over ths same
foundation. 1In a case of this nature, it is importatnt to draw the atten-
tion of the prospective user to the fact that, althought it appears to be
still there, the landmark station in question no leonger exists. If the
landmark scacion was racoverad, note should be made of any obvious changes
in the landmark itself (e.3. a water tank painted differenr color and/er
bearing different lertaring than previcusly described) as well as of any
notable changes in the general vicinity of the landmark. (This paragraph
does notr apply to original landmark scation descriptions.) Example:




THE STATION, BARKER RIDGE TELEVISION STATION WHTN MAST, WAS RECOVERED
AS DESCRIBED IN 1957. 1IT IS NOTED THAT THE TELEVISION STATION IS NOW
STATION WOWK, CHANNEL 13. A TALLER MAST HAS BEEN ERECTED VERY NEAR
THIS STATION; MAKING IT THE SBORTER OF TWO MASTS.

2. Landmark Description Paragraph - in which the full unabbreviarted
descriptive name of the landmark is given, followed bv & detziled descrip-
tion of the landmark station in question (and of the specific feature of
the landmark, if applicable). Example:

THE STATION, LOTRIDGE TUPPERS PLAINS CHESTER WATER DISTRICT TANK, IS
THE VENRT PIPE LOCATED AT TOF CENTER OF A FOUR-LEGGED SELF-SUPPORTED
ELEVATED WATER TANK THAT IS OWNED BY THE TUPPERS PLAINS CHESTER WATER
DISTRICT. THEIR OFFICE IS LOCATED 3,1 MILES SOUTHWEST OF THE TUPPERS
PLAINS POST OFFICE ALONG STATE HIGHWAY 7. THE STRUCTURE IS PAINTED
LIGHT BLUE WITH BLACK LETTERING-—-TP-C WATER DIST---ON THE NORTH SIDE,
WITH AR OVERALL HEIGHT OF 100 FEET.

3. Station Location Paragraph - in which the generzl and specific
location of the landmark stationm in question is given in as grea:t a detail
as necessary and appropriate. Example:

THE STATION IS LOCATED ABOUT 13 MILES SOUTHEAST OF ATHENS, 5 MILES
WEST OF COOLVILLE, AND 3/4 MILE NORTHEAST OF LOTRIDGE, IN THE
SCUTHEAST QUADRANT OF THE SOUTH HALF OF SECTIOK 1%, CARTHAGE TOWNSHIP.

4. To=Reach-From Paragraph - in which specific direcrions are given
how cthe landmark station in question may be reached from a readily locat-
able point of departure such as @ public building in a nearby town or the
crossroads of prominent highways. Example:

TO REACH THE STATION FROM THE JUNCTION OF US HIGEWAY 50 AND STATE
HIGKWAY 7, ABOUT 2 MILES SOUTE OF COOLVILLE, GO WESTERLY ON US
HIGHWAY 30 FOR 4.5 MILES TO A& SIDE ROAD LEFT. TURN LEFT aAND GO FOR
0.05 MILE TO THE JUKCTION OF COUNTY ROAD 53, TURN LEFT AND GO SOUTH
ON COUNTY ROAD 53 FOR 0.2 MILE TO A GRAVELED ROAD LEFT, THE CARTHAGE
TOWNSHIP ROAD. TURN LEFT AND GO SOUTH ON THE CARTHAGE TOWNSHIP ROAD
FOR 0.2 MILE TO A GRAVELED ROAD LEFT. TURXN LEFT AND GO NORTH FOR
0.1 MILE TO THE TOP OF THE ETLL AND THE STATION.

Because of the fact that both thke landmark descripticn dets and the sta-
tion location data &re usuzlly brief, thase rwo elements of the narrative
description of & landmark staticn may be combined into one paragraph.
Furthermore, because of the inherent nature of a landmark station, the
To-Reach-From Paragraph may be omitted if directions te reach the landmark
station are unnecessary. Example:

THE STATION, ALBANY MUNICIFPAL STANDPIPE, IS THE CENTER OF THE TOP OF
A 90~FO0T TALL STANDPIPE WHICH IS PRESENTLY PAINTED SILVER. IT IS
0.35 MILE WEST OF THE JUNCTION OF ALTON AND WASHINGTON STREETS AND ON
THE NORTH SIDE OF ALTON STREET IN ALBANY.
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Rules for the Keying of Descripriva Text: The narrative section of
a staticn description or recovery noté may de Keyed as a sequencs 0f *40*
general descriptive text records with *40*S Paragraph Separation Records
insertad between paragrapns and the *40%$$ Text Data Termination Record
appended as the last rscord of the station description or racovery note.
(3ee EXAMPLE - GENERAL DESCRIPTIVE TEXT on the following page.) Alterna-
tively, the narrative section of a station description may be keyed as an
apprepriate combinarion of the optional partially coded descriptive text
receords (*30%, #51=%, ..., *90% records); chese rzcords may alsc be used
to key the narrative descriprion following the recovery statement in a
racovery note - see OPTIONAL PARTIALLY CODED DESCRIPTIVE TEXT.

As specified in Chapter |, only the following special characters are
allowed in addition to the usual zlphabetic (A-Z) and numeric (0-9) char
acrers:

(*) asterisk (+) plus sign

{ ) blank or space (=) minus sign or hyphen

(,) comma (=) equal sign

(.) period or (/) slash or soiidus
decimal point (() left parenthesis

(S) dollar sign {)}) righc parentesis

Care must be exercised to avoid miskeying cthe fecllowing characters:

0 - number "zero" 1 - number "one" 2 - number "cwo"
0 - letter "0" L - iletrer “"L" Z - letrer "2"

In addicion, the following rules apply:

. Do not indent saragraphs.

. Do not divide werds {(or other character groups) between succes-
sive records (however, 2 character string containing the sepa-
rator '=', '—=', or '--——' may be divided at aither end of such
a separator).

3. Key two spaces (blanks) following the period before the start of

2 new sentence.

4, Substitute pericd (.) for semicolon (:) and 'AND' (in rtext) or

plus sign (4+) (in abbreviarion or acronym) for smpersand (&).

5. Substitute two consacutive hyphens (--) without any preceding

or following blanks for z colon (:), i.e., XXXXXX: YYYYYY
key as XXXXXX--VYTYYY.

6. Key a dash as space-hyphen-space, i.e,., as XXKXXX - YYYYYY.

7. 0Omit (i.e., do ner key) any other special characters which are

niot listed above.

4. Key 2 hyphen (instead of a blank) in an improper (mixed) fraction

le.z. 5-1/2, atc.).

3. Whenever "scamped” information 1is given, insert thrze consecurive

hyphens (---) without any preceding sor following blanks imme-

diactely before and after the string of characters which rapre-

sents the stamped Informacicsn (see p. 3-37).
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EXAMPLE - GENERAL DESCRIPTIVE TEXT

An example of & station descriotion coded using the general descriprive
text records (¥40% records) is given below. The same station description.

formatted for publication, appears on the following page.

000010*G2"HITLDESCNGS NATIONAL GECDETIC SURVEY 19761217
s it e R R ARt R N R R N Y R R S R R P A P L A R R SR A R R R
0035B0*10"057D *11=R390792 “12=DOBR *13°D04N
003590"14*SNAGGY *15*MD/GARRETT

0036002071 /NGS *21~1975JRs *22"SPDOOD *23*19.5
0G3610230" BEAR N 16.1 M 00000000
DD3620*30DE5 SNAGGY RM 1 E HBE.45 17.8l¢ 0535605
DC3630=30*D06 SHAGGY RM 2 WAWH51.24 15.619 2984400
D03640°30°DBS ALTA USGE NW H46.07 14.041 31006477
003650°30%L57 SNAGEY MOUNTAIN LOT NW 4€.1 14.04 31007
DO3660230% SNAGGY RM 1

DD3&70730" SKAGGY RM 2 5107.09

DD35B0"30"58

DO36I0™40*THE STATION IS ABOUT B-1/Z MILES SOUTHWEST OF MCHENRY, 6é-1/2 MILES
003700*40*NORTHWEST OF OAKLAND, 4-1/2 MILES NCRTHEAST OF TERRA ALTA (WEST
003710=40=VIRGINIA) , ON TOP OF SKAGEY MOUNTAIR, NEARR THE SNAGGY MOUNTAIN
003720~40*LOOKOUT TOWER, ON LAND OWNED BY TRE MARVLAND DEPARTMENT OF NATURAL
DQ3730*40*RESQURCES. PERMISSION WRS GRANTED BY GECRGE GILMORE, STATE FORESTRY
303340‘40‘50?53&'13011. TELEPHONE NUMBER 301-724-E530, CUMBEEILAND, MARYLAND.
03750=40*5
D03760=40vTC REACH THE STATION FRO! THE COURTHOUSE IN OAKLAKRD, GO NORTE ON
002770=40%UE HIGHWAY 21% FOR 0.1 MILE TC TEE JUNCTION WITH GREEN STREET. TURN
003780=40"LEFT AND GO WEST OX GREEN STREET AND A PAVED ROAD FCR €.0 MILES
003730=40*TC A FORE AND A SIGN-~SKALLOW FALLS STATE PARK. TAKI THE LEFT FORK
0038004 0"AND CONTINUE WESTERLY-ON A PAVED ROAD FOR l.: MILES TO & GRAVELED
DC3ELD™40SIDE ROAD LEST. TURN LEFT AND GO SOUTEHERLY OR THE GRAVELED ROAD
DC3EZ0~40*FOR (.6 MILE TC A SIDE ROAD RIGHT, TURN RIGET AND GO NORTHWESTERLY
OC3E20*40°0N A RCUGE ROCKY ROAD FOPR 1.15 MILES T0 A FORR, TAKE TEE LEFT FORX
003840~40% (GRADED ROAD], AND CONTINUEZ NORTHWESTERLY FOR 0.5 MILE TC THE TOP
C03250=40"0F THE HILL, THE LOOKODT TOWER, AND THE ESTATION.
003851=4D"s
0C3860*40*STATION MARKS ARE STANDARD DISRE STAMPED---SKAGGY 1975—. THE
0038704 0*SURFACE DISK IE SET IN THEE TOF OF A lI-INCH CYLINDRICAL CONCRETE
QO3BED*4O*MONUMENT WHICH PROJECTS 5 INCHES ABOVE THE GROURD. IT IS 55.4 FEET
003850"40*EAST OF A STATE LINE MOWUMENT, 35.f FEET EAST OF THE SOUTHEAST LEG
0023500>40%0F THE LOOKOUT TOWER, 31.0 FEZET SOUTE OF A TRIANGLE BLAZED TREE, AND
00281G®40"3.5 FEET NORTH DF A WITNESS PCST. THE UNDERGROUND DISK IS SET IN
003%20*40"AN IRREGULAR MASS OF CONCRETE 2€ INCHEE BELOW THE GROUND SURFACE.
003530™40=5
0039%340*40*REFERENCE MARE 1 IS A STANDARD DISK STAMPED-—SNAGGY NO 1 1975-—
003930°40*CEMERTED IN A DRILL HOLE IN ROCR OUTCROF THAT IS FLUSH WITH THE
D03960"40*GROUND, IT IS 6l.5 FEET NORTHEAST DF THE WITNESS POST, 43.0 FEET
003570=40"ERST OF THE TRIANGILE BLAZED TREE, AND 5.5 FZET NORTE OF THE
003980=50*CENTERLINE OF A GRADED ROAD.
D03990*40*S
004 Q00*40*REFERENCE MARK 2 IS A STANDARD DISK STAMPED—-SNAGEY NO 2 1975-—
Q04010*40=CEMENTED IN A DRILL HOLE IN THE CONCRETE FOUNDATION FOR THE BOUTHWEST
004020=40*LEG OF THE LOOKOUT TOWER. IT IS £9.0 FEET WEST OF TEE WITNESS POST,
D04030*40*AND B.0 FEET NORTHERST OF THE STATE LINE MONUMENT.
O04pa0*an=s
O040S0"40"ALTA USGSE IS A STANDARD DISX OF THE US GEOLOGICAL SURVEY STAMPEDw—--~
00406040 ALTA 1945~-=CEMERTED IN 2 DRILL HOLE IN 3 1XI1-FOOT BOULDER THAT
Q04070 30"PROJECTS 7 INCHES ABOVE THE GROUND. THE MARK IS LOCATED IN THE CENTER
D040B0*40~0F THE BASE OF THE LOOKOUT TOWER AND IS VERY LOOSE IN THE GROUND.
004050"40%S
004100*40*THERE WAS NC SUITABLE LOCATION FOR AN AZIMUTE MARK.
004110*40*HEIGHT OF LIGHT ABOVE MARK 22.) METERS.
DO4120%40%55

011280*G2*

FIGURE 3-2 - Station description coded using general
descriptive text records.
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OPTIONAL PARTIALLY CODED DESCRIPTIVE TEXT

Text and feormat diagrams to be prepared in the near future.
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FORMAT DTAGRAMS

For each record which may appear in an HZTL DESC data set (see Table 3-1),
a block diagram has been prepared to illustrate the respective format.
These "format diagrams' have been designed to fulfill the following
objectives:

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

2. Each record has a fixed formar, i.s., every dara field
has a specific length and specific position within the
record.

3. Each format diagram is a graphical image of the respec-
tive record.

4. Wichin che limics of available space, information and
inscrucrions concerning the data item to be entered

in each dara field are provided on the format diagrams
to render them self-explanatory.

3. Whenever appropriate, sample entries are shown in the
data entry line of each format diagram.

[ 3

Each data field is characterized as to its ctype by a
string of lower-case characters which appear immedi-
ately below the data earry line.

Data Fisld Types:

™
I

L. Alpha Field (za...a) - intended for a data item which is coded
as a string of alphabetic, numeric, and/or special characters, with or
without imbedded blanks, to be entered into the respective data fileld left-
justified and blank-filled on the right. See Chapter 1 (or p. 3=41) for
a list of special characters which are allowed.

2. Blank Field (bb...b) - to be blank-filled. Dacra fields which
are designated as blank fields must be left blank, i.e., no data items may
be sntered in these fields.

3. Constant {Numeric) Field (cc...c) - intended for a data item
wihich i3 a number (i.e., an integer, a proper or improper fractiom, or a
decimal fraction) coded as a string of numeric characters (prefixed with
minus sign if the number is negarive) which may contain one leading or
imbedded (but not trailing) decimal peoint if it is a decimal fraction, or
an imbedded hyphen and/or slash if it is a proper or improper (mixed)
fraction such as 3/%, 5-1/2, etc.; to be entered inte the respeccive data
field lefr-juscified and blank-filled on the right.




4. Integer Field (ii...i) - intended for & datz item which is
coded as 2z string of numeric characters representing 2 posirive or nega-
tive integer number, to be entéred intco the respective data field right-
justified. 1In the case of a pesitive integer number, zereo-fill any
unused columns to the left., In the case of 2 negative integer number,
code the minus sign immediately preceding the lefrmost nonzerc digic,
and blank=fill anv unused columns to the left of the minus sign.

5. Specific Character Field (ss...s) - intended toc contain a
specific alphabetic, numeric, or special character or & specific group of
characters. Every "s" column of a specific charazcrer field must contain
the character shown ino that position in the datz entry line of the respec-

cive formatr diagram.

Required Data: In general, only those records which are applicable
£o the station description or recovery nete at hand should be submicted
for thar station descripticn or recovery note in the HZTL DESC datz set.
The reéquired record sequences for the varicus station descriprion and
recovery note coding oprions are shown in Table 3-3 (p. 3-3), Table 3-4
(p. 3-6), Table 3-5 (p. 3-8), Table 3-6 (p. 3-9), Table 3-7 (p. 3-10),
and in Table 3-8 (p. 3-12). The character fields intended for data
items which are deemed essentizl have been shaded on the format diagrams;
if applicable to the station description or recovery note being coded,
these character fields must be filled out in accordance with the instruc-
tions given on the respective format diagrams or in the text of Chapter 3.
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o o|cigiBecuence Number

ey 3i Increment by 10 on successive records to zllow for
no iinsercvions,

= ;

(S S|% HDeta Code - preceded and followed by asterisk.

0 (*10* - Station Serial Number and DEC Code)

e Z{Station Serial Number (SSN) - must be identical to
w =4 SON or same voint in HZTL O3S or HITL POS data set.

LDRT Code - sse Tootncse.

NOTE - Subsequent recovery notes Tollowing
the leading description or reccvery note in
a combined set (DRC Code C) must start with
the *2L¥ 2%05% ¥20% ¥2T7# Recovery-by-Azency
Record.

SA9999999999999999949T T TS

quanboiqns sJow a0 a0 AQ pamo o] o3ou A1sA0dad J0

“PAGOSY UOTYBITJTIUOPT UOTIEIS 26 Tx %CTx x1lx %0Ts
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*L0* Descripbive Mexl Recorid. Use this pecord for each line ol text of 70 characters or less.
Do not divide words bebween successive records. The last *40¥ pecord must be the Text Data Ter-
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” Descriptive Text: Key bthe narrative section of an existing station description
P o recovery note as u sequence of ¥L0¥ pecords with Paragraph Separation Records
- . inserted between paragraplis and the fext Dats Termination Record dppended asg the
.w ot lasl record (see lootnotes). For a new description or regovery uole, the oplional
r w_ purtially coded text records (¥B0% #51% [, ,¥90% records) may be used itnsbead of
7 L Lhie #W0¥ Descriptive Text Records. A recovery statement followed by a new full

b L or partinl deseription may be keyed as a set of ¥hO* records (with Paragraph

b4 ' deparation Records, il' applicable, but without the Text Dalu Terminution Record)

o] 2 rollowed immediately by the appropriate *50% *H1%, . ,#00% records. dee Chuapter 1

9 o] fer w o lish of special clharacters which are allowed in the narrative section of

B w.m a deseription or recovery nobe, In addition, the foullowing rules apply:

.m “J m 1. Do nolt indent paragraphs.

W Do 2. Do ol divide words (or other character ﬁﬁczdmv between successive records

m _m £ $. Key Lwo spuces (blanks) following & period before Lhe start ol new sentence,
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M_L mﬂn T. Omit (l.e., do not key) any other special characters not listed in Chapter 1.
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TR = 1Y . . o ; -
i1 AN ) I (--=) without any preceding or tollowing blanks immedialely betore and
SLE e M. after the urﬁ_:m Cw c:tﬁkarmhu whilch wmtﬂmmm:wu n:% mdﬁswmnh_:w:ﬁasrwf:.
alb & | mice Fxample: STATLON IS A STANDARD DISK m£>zwmclltubﬁ:c:: 2 rcaolllwaé !zeo....
ald S Example: KEFERENCE MARK 3, STAMPED---SAFFORD NO. 3 EETI BEI INTO. . ..
hanann* 4 0ITHE STATTON WAS RECOVEREDR TN GOOD CONDITION DES ) . OWE
rwwguHmwwUmmmmmwmmnmwmmammmmmmmmmmma&mmmmmnmmmmmmmmmmmmmmmmmmnmmmpmmwmmzmmmmmmmm
00000000011 111111112222222222333333333344444444445555555555666666666677777777778
123456[7890[1234567890123456789012345678901234567890123456789012345678901234567890

Paragruph Separation Becord: Tnsert nnnnnn*40%$5 Lo sepurate consecutive puragraphs of Lext.
Text Data Terminulion Record: Append nhnnnn*40*$5 to indicate end of descriptive text.
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Data Set Terminalion Record. This musab be the last record of every dabka set sohmibled,

DO00OO0POOILI 1IN 111122222222223333333333444444444455555555556666666666777777771178
L23456[7890[1234567890123456789012345678901234567890123456789012345678901234567890
R
g
”. Dalta Sel SlLructure: The HZTT DESC Data Seb is
o . made up of station data bHlocks, each conlaining
. o station desceription and/or recovery note(s),
w_ > arranged in sequence by Station Serianl Number,
R Data Set ldenLiflication Record
) o Description or Recovery Note
ort . :
54 oy Subsequent Recavery HNote Fipsl
0 a z ).
0 » trre _h if any) Sralk lon
I M..h Subsegquent Recovery Note
w 0 Degeription or Recovery Note
& fhr . .
R o Subsequent Recovery Note Second
" o
@ i BT rd _:._. any ) Station
Q | Subsequent Recovery Note
5 |§
0n
! g o LR
s e ’
A
s L Description or Recovery Note
.m. PP Bubsequent Becovery Note Last,
b i1 ] & ~
FER L H A if nﬂ:uwv Suation
ule O (e e . o
9] - .m Subsequenl Recovery Note
9 m_ m“ o pata Sel Termination Reecord
HER
0y _m e
i bbbbbbbbbbbbbbbbbbbhbbbbbLbbbbbbbbbbbbbbbbbhbbbbbbbbbbbbbbbbbbbbhhhbb
DO00OOO0I1111111122222222223333333333444444444455555555556666606666677777777778
123456[7890]1234567890123456789012345678901234567890123456789012345678901234567890
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ANNEX A

NGS STATE AND COUNTRY CODES

NCRTH AMERTCA AND GREENLAND

GREENLAND . + v ¢ « v » = = o GL
CAMADA . & « & % 5 5 % - &« « CD

Provinces and Terricories:

Alberca . . . AB Newfoundland . . NF Prince Edward Is PE

British Columoia 3C Norchwest Terr's NW Quebec . . . . . BQ

Manitoba . . . . MB Nova Scotria . . NS Saskarchewan . . 3K

New Brunswick . NB Ontario . . . . ON Yukon Territory YK
DNITED STATES . + . + « « . - US

States and Discricr of Ceolumbia:

Alabama . . . . AL Kentucky « KY North DJakora . . 8D
Alaska . . . . . aK Louisiana . LA Ohio . . . . - . OH
Arizona . . . . AZ Maine . ME Oklahoma . . . . OK
Arkanmsas . . . . aR Maryland . MD Oregon - . . + . OR
California . . . CA Massachuseccs MA Pennsylvania . . PA
Colerade . . - . CO Michigan . . . ; MI Rhode Island . . RI
Comnectricut . . CT Minpesota . . MN Seuth Carolina . SC
Delaware . . . DE Mississippi . . MS South Dakora . . SD
Dist of Lolumbia DC Missouri . . . , MO Tennessee . . . IN
Florida . . . . FL Montana . MT Texas . . . . . TK
Georgia . . . . CGA Nebraskz . . NE Utah v 4 . . . UT
Hawaii ., ., . . . HI Nevada . . . . NV Vermont . . . . VT
Idaho ., . . . . ID New Hampshire . NH Virginia . . . . VA
Illinois . . . . IL New Jersey . ., . NJ Washington . . . W&
Indiana . . . . IN New Mexico . . . NM West Virginia . WV
Iowa . . « . . . Ia New York . . . . NY Wisconsin . . . WI
Kansas . . . . . KS North Carolina . NC Wyoming . : . . WY
Other Polirical Unics and Terrirories:

American Samoa . . . . . . AS Misc U.3. Caribbean Islands BQ
Canal Zone . . . . = « « « CZ Phoenix Islands (Camton Is) CQ
GUAE & 4 « 4 s+« « v+ » GU Johnston Atell . . . . . . JQ
Puertg Rice . , - + +» . . . BR Midway Islands . . . . . . MQ
Virgin Islands . . . VL Wake Islamd . . . . WQ
Trust Terr of Pacific Ialands (Marianas, Carolines, “arsnalls) IQ

BEEMUDA . + v v #:0: v = =« = « BD
MEZICO o o ecvm i o0 v o & & MK

A=1 Revised 771101



CENTRAL AMERICA AND THE CARIBBEAN AREA

BAHAMA ISLANDS

BARBADOS . . + .
BELIZE (Brirish hcmduras)
BRITISH VIRGIN ISLANDS
BRITISH WEST INDIES .
CAYMAN ISLANDS . . . .
COLOMBIA . . « &+ « &
COSTA RICA <« « « + v + &
CuBa . « « . SR
DOMINICAN RE"UBLIC

EL SALVADOR .

OTHER COUNTRIES OR AREAS OF INTEREST

. BM
- BB

-

BH

. BV
.+ Bl
« €1
« CB
. CR
« CU
. DRk
.. 'ES

FRENCE ANTILLES .
GUATEMALA .

HONDURAS

BAITI . s v

JaMAICA . . . . .
NETHERLANDS ANTILLES
NICARAGUA .

PANAMA . . o
TRINIDAD nND TOBnGD e
TURKS AND CaAICOS LSLANDS
VENEZUELA .

TO NGS

ASCENSION/ST HELENA ISLANDS

BRAZIE o o ac e i o v s
ETHIOP1A .

FRENCH GUIANA .

FRENCH SOMALILAND . ;
GILBERT AND ELLICE IS;ANDS
GUYANA (British Guiana)

-~ SH
. BR
. ET
. TG
. F§
+ GE
+ BG

+

LINE ISLANDS (Christmas ls)

PHILIPPINE ISLANDS .
SO0UTH AFRICA

SOVIET UNION i e
SUDAN . « . « b
SURINAM (Ductch uuiana)
TRISTAN DA CUNHA ISLANDS

-

. PN

. TIC

VE

. X1
« I
. SA

. SU
. DG
+ TR



SPC ZONE

STATE PLANE COORDINATES (SPC) ZONE CODES

CODE.

AL

AK

AR

co

GA

E
W

-
= O OO 00~ Oy I P

w

e AR ATV TR S PR N O e

LA o -

= W

i

0101
0102

3001
3002
5003
5004
5005
5006
3007
3008
5009
5010

0201
0202
0203

0301
0302

D401
0402
0403
0404
0405
N40%6
0407

0501
0502
0503
0600
0700
0901
0902
1903

1001
1002

ANNEX B

SPC ZONE CODE

HI

IL

XS

KY

Lo =

LWL S

v

o v /)

= 11

= R4

ETM
CT™
WM
NLC
CLC
SLC

B-1

5101
5102
5103
3104
5105

1101
1102
1103

1201
1202

1301
1302

1401
1402

SPC_ZONE CODE MAD €5
W N 2201
c 2202
s 2203
Ms E 2301
W 2302
MO E 2401
c 2402
W 2403
MT N 1

¢ Aser 2600

2503
NE N 2601
s 2602
W E 2701
¢ 2702
w2703
NH 2800
N8 2900
W™ E 3001
c 3002
W 3003
N E 3101
c 3102
W 3103
LI 3104
NC 3200
D N 3301
s 3302
OE ¥ 3401
s 3402



CODE

SPC ZONE CODE SPC ZONE CODE SFC ZONE
OK N 3501 Y N 4201 WV N
S 3502 NC 5202 S
C 4203
OR K 3601 sC 4204 WI N
S 3602 s 5205 c
S
Pa N 3701 T N 4301
S 3702 C 4302 WY E
) 4303 EC
RI 3800 we
vT 4400 W
sC N 3901
21 3902 VA N 4501 PR
s 4502
SD N 4001 Vi
S 4002 WA N 4601 VI S8X
S 4602
™ 41900 AS
LECEND:
C =~ Central Zone
CLC- Central Zone, Lambert Conformal Conic Projection
CTM- Central Zone, Transverse Mercator Projection
E =~ Eastern Zone
EC - East-Central Zone
ET¥- Ezstern Zcne, Iransverse Mercator Projection
LI - Long Island Zone
M = Mzinland Zone
N - Northern Zcne
NC - North-Central Zone
NLC- Northern Zone, Lambevt Conformazl Conic Projection
& - Offshore Zons
§ - Southern Zone
SC - Scuth—Central Zone
SLC- Southern Zone, Lampert Conformz]l Conic Projection
SX - St Croix Island Zone
W =~ Western Zone
WC - West-Central Zone
WIM- Western Zone, Transverse Mercator Projection

B-2

4701
4702

4801
4802
4803

4901
4902
4903
4904
5201

5201
5202

5300



ANNEX B

U.S5. STATE PLANE CCORDINATE SYSTEMS (SPCS)
1983 DEFINING QONSTANTS

LEGEND :
T - Transverse Mercator Projection
L. = Lambert Conformal Conic Projection

Hotine Oblique Mercator Projection

(]
|

UTM — Universal Transverse Mercator Projection
1:M = Scale Reduction at Central Meridian

METERS FEET

US Survey International

B e —

152400.3048 = 500000.0
213360.0 = 700000.0
304800.6096 = 1000000.0
609600.0 = 2000000.0
609601.2192 = 2000000.0
914401.828%9 = 3000000.0

B-3
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ANMEX C \\\\;é

CONTRIBUTORS OF GEODETIC CONTROL DATA

This ANNEX conrains a list of organizacions which have contributad (or
are expected to contribute) darta resulting from geodetic control estab-
lished to extend and/or densiiv the narional hnorizontal and vertical
geoderic contrel networks,

A unique six-character identificarion symbol has been assigned to each

organization listed. As far as possible, this symbol is identical o the

commonly used abbreviation or acronvm of the respective organization.
However, to insure uniqueness, wmodifications of the commonly used abbre-
viarions and acronyms, as well as arbitrary symbols, had ro be assigned
in many cases. Organizations noz listed in this ANNEX may contact the
National Geodetic Survey (see ANNEX K) ro have a unique identification
symbol assigned.

The abbreviation or acronym of the organization whose name is precast in
the monument should be included as part of the designation (except for
NGS, NOS, or C&GS). For marks not having a precast agency name: if the
agency that set the mark is known, append that agency's zcronym or
abbreviation. The abbreviation or acronym to be used for this purpose
should be:

a. The idencification symbols listed in chis ANNEX, except for
county and c¢iry agencies.

b. For county and city agencies, an appropriate and incelligible
acronym or abbreviatien (e.g., K CO for Xing County, C of R for the
City of Richmond, etc.].

Note: TFor crganizations not listed in this ANNEX, append the acronym
or abbreviarion commonly used to refer to the organizarion, or as
specified by cthe organization icself. For state, commonwealth, or
territorial organizations, che first rwo lecters of the acronym or
abbreviacion must be the sctandard two-lectter abbreviations listed in
ANNEX A,

In addition to the six—character unigue identificacion symbol, a
20~character standard abbreviated name is 2lso given for each organiza-
tion Listed. The rsespective organizations ara grouped under 13
categories, and within =2ach cacegory they are listed in the alphaberic
order of their idenctificarion symbols. The 13 categories are given in
an index which appears on the following page.
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CATEGORIES OF CONTRIBUTORS OF GEODETIC CONTROL DATA PAGE

i. International and Foreign Government Agencies « . . . . . C-3
b. Federal and Interstate Agencies . . . . & W % C-3
¢. State, Commonwealth, and Territorial Agenc1es o P
d. County AgenciesS . . 4+ v v + & s o 2 4 o« w o x o+ o« w . . C=7
e. City Agencies . . . G on s e el wom W e 4 e e s . . C-10
£. Public Incer-City and Reglcnal Agencies . . . . . .+ . . . C-1l4
g. Railroads . . . . T I R N 5=t £
h. Perroleum and Plpellne Cou:anles & o8 ¥ o3 o e s oa v U6
i. Gas and Electriec Utility Companies ., . . + « 4 + & & & o« L£=17
j. Surveying and Conscruction Industry . . . . C-17
k. Miscellaneous Commercial Qrzanizations and Pr*vate T-'irms c-19
1. Academic Inscitutions and Amateur Organizations . . . . . C=20
m. General Non-Specific Designafors . . . + « =« & « « & & » £=21

CONVENTIONS USED IN THE FORMATION OF TDENTTIFICATION SYMBOLS

a. State, Commonwealth, and Territorial Agencies: The six-character
idencificacion symbol of a scate, commonwealch, or rerricorial agency con-
sists of the respective two-character state cods (see ANNEX A) to which
up to four lecters (e.g. the initials of the agency's name) may be append-
ed. In general, "S" for "scacre" and "0" for "of" should be omirrced.

b. Countv Agencies: The six-character identificatien symbol of a
COUNLy &gency comnsists of the two-character cede déenoting the state in
which the county is located (see ANNEX A) followed by a hvphen and by a
three-digit number which kas been assizned ro the respective countcy in
Worldwide Geographic Location Codes prepared by the Office of Finanee,
General Services Administrarcion (GSA), November 1976. Agencies which do
not have ac¢cess to this publication may contact the National Geodetic
Survey (ses ANNEX X) to obtrain the appropriate county code.

c. City Agencies: The six-character identificaricn symbol c¢f a city
agency consists of the two-character code danoring the state in which the
city is located (see ANNEX A) followed by a four-digit number which has
been assigned to the respective city in Worldwide Geographic Location
Codes prepared by che Ofiice of Finance, General Services Administration
(PSA), November 1976. Agencies which do nort have access to this publica-
tion may contact the National Geodetic Survey (see ANNEX K) to obrain
the appropriate cicy code.

NOTE: For the purposes of this ANNEX, agencies of independenr cities
which are also counties or county-equivalents should be considerad to be
city (rather cthan countv) agencles and assigned identification symbol
accerdingly.
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CONTRIBUTCRS OF GEODETIC CONTROL DATA
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AS OF 800801
kkdok kR dkk R

NOTE - AGENCY SYMBOLS LISTED HEREIN ARE FOR NG5S INTERNAL USE ONLY

AGENCY ABBREVIATIONS IN STATION NAMES SHOULD BE RETAINED AS GIVEN
e T S T e T Ty

INTERNATIONAL AND FOREIGN GOVERNMENT AGENCIES

SYMBOL
*kkkk
DTENAL
GSC
LAGS
IBC
IBWC
ONCADH

PICGS
RExEExk

FEDERAL

SYMBOL
kkk Xk
AEC
AMS
BLM
BOF
BOM
BOR
BPA
BFR
CAB
CGS

DI

DMa
DOD
FAA
IRC
MORC
MRC
NASA
NBS
NGS
NTIH
NMTXBC
NOS
NOSAMC
NOSPMC
NPS
NSL
PBPP
SCS
T2C
TVA
USA

sk e

STANDARD ABBREV NAME
TlekkAkkhkkkkrhkikkxkk
DETENAL DE MEXICO
GEOD SURV OF CANADA
INTER AMER GEOD 3URV
INT BOUNDARY COMM
INT BDRY WTR COMM
ONTARIQO DEPT QF HICGH

PI C AND G SURVEY
ERAFAERRKERRE R LR AR

FULL NAME

B R L L T
ESTUDIOS DEL TERRLITORIO NACIONAL DE MEXICO
GEODETIC SURVEY OF CANADA

INTER AMERICAN GEODETIC SURVEY

INTERNATIONAL BOUNDARY COMMISSICHN
INTERNATIONAL BOUNDARY AND WATER COMMISSION
ONTARIO CANADA DEPARTMENT OF HIGHWAYS

PHILIPPINE COAST AND GEODETIC SURVEY
Rk AR AR R AR ARAREARRLARRARRAAREARERRANEXHRLAR

AND INTERSTATE AGENCIES

STANDARD ABBREV NAME
HEAFRAARKAFAATL R TR LR
ATOMIC ENERGY COMM
ARMY MAP SERVICE

BUR OF LAND MGT

BUR OF FISHERIES

BUR OF MINES

BUR OF RECLAMATION
BONNEVILLE PWR ADMIN
BUR OF PUBLIC ROADS
CIVIL AERONAUT BOARD
COAST AND GEOD SURV
DEPT OF INTERIOR
DEFENSE MAP AGENCY
DEPT OF DEFENSE

FDRL AVIATION ADMIN
ILLINOIS RIVER COMM
MISSOURI RIVER COMM
MISS RIVER COMM

NAT AERO SPACE ADMIN
NAT BUR OF STANDARDS
NAT GEODETIC SURVEY
NAT INST OF HEALTH
NM TX BOUNDARY COMM
NAT OCEAN SURVEY

NOS ATLAN MARINE CTR
NOS PACIF MARINE CTR
NAT PARK SERVICE
NAVY STANDARDS LAB
PUB BLDGS AND PARKS
SOIL CONSERV SERVICE
USATOPOCOM

TENN VALLEY AUTH

US ARMY
hkkkkhthbhhkhdihth ik

FULL NAME

AR EE A A AR AR AR X T h R ek dar kb htrrddds
ATOMIC ENERGY COMMISSION (NOW ERDA)

US ARMY MAP SERVICE (NOW DMA)

US BUREAU OF LAND MANAGEMENT

US 3SUREAU OF COMMERCIAL FISHERIES

US BUREAU OF MINES

US BUREAU OF RECLAMATION (NOW WPRS)
BONNEVILLE POWER ADMINISTRATION

US 3UREAU OF PUBLIC ROADS

CIVIL AERONAUTICS BOARD

US COAST AND GEODETIC SURVEY (NOW NOS)

US DEPARTMENT OF INTERICR

DEFENSE MAPPING AGENCY

US DEPARTMENT OF DEFENSE

FEDERAL AVIATION ADMINISTRATION

ILLINOIS RIVER COMMISSION

MISSOURI RIVER COMMISSION

MISSISSIPPI RIVER COMMISSION

NATIONAL AERONAUTICS AND SPACE ADMIN
NATIONAL BUREAU QF STANDARDS

NATTIONAL GEODETIC SURVEY

NATIONAL INSTITUTES OF HEALTH

NEW NEXICO AND TEXAS BOUNDARY COMMISSSION
NATIONAL OCEAN SURVEY

NOS ATLANTIC MARINE CENTER

NOS PACIFIC MARINE CENTER

NATIONAL PARK SERVICE

US NAVY STANDARDS LABORATORY AT POMONA
OFFICE OF PUBLIC BUILDINGS AND PUBLIC PARKS
SOIL CONSERVATION SERVICE

US ARMY TOPOGRAPHIC COMMAND (NOW DMA)
TENNESSEE VALLEY AUTHORITY

US ARMY
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FEDERAL AND INTERSTATE AGENCIES - CONTINUED

SYMBOL
TRk
USAF
Usce
USDA
USDWC
USE
USFS
USFwa
USFWS
USGLO
USGS
USGS-E
USGS=M
USGS-R
USGS~-W
USLHS
USLS
UsMC
USN
USPS
UsscC
USTD
USWB
WPRS
Kkdek ook

STANDARD ABBREV NAME
REAXAAFRAA AR LA kL hkh%
US AIR FORCE

US COAST GUARD

DEPT OF AGRICULTURE
US DEEP WTRWAY COMM
US ENGINEERS

US FOREST SERVICE
FEDERAL WORKS AGENCY
FISH AND WILDLIFE

US GOVT LAND OFFICE
US GEOLOGLCAL SURVEY
USGS EASTERN MAP CTR
USGS MIDCONT MAP CTR
USGS ROCKYMT MAP CTR
USGS WESTERN MAP CTR
US LIGHTHSE SERVICE
US LAKE SURVEY

US MARINE CORPS

US NAVY

US POSTAL SERVICE

US SUPREME COURT

US TREASURY DEPT

US WEATHER BUREAU

WATER AND POWER RES
FrkkkkkkRARARRRAEhAK

FULL NAME
RERAEAXEAAAAL L AR AT RARR LR LA AR SRk A Rkt hik
US AIR FORCE

US COAST GUARD

US DEPARTMENT OF AGRICULTURE

US DEEP WATERWAY COMMISSION

US ARMY CORPS OF ENGINEERS

US FOREST SERVICE

US FEDERAL WORKS AGENCY

US FISH AND WILDLIFE SERVICE

US GOVERNMENT LAND OFFICE

US GEOLOGICAL SURVEY

USGS EASTERN MAPPING CENTER

USGS MID-CONTINENT MAPPING CENTER
USGS ROCKY MOUNTAIN MAPPING CENTER
USGS WESTERN MAPPING CENTER

US LIGHTHOUSE SERVICE (NOW USCG)
US LAKE SURVEY

US MARINE CORPS

US NAVY

US POSTAL SERVICE

US SUPREME COURT

US TREASURY DEPARTMENT

US WEATHER BUREAU (NOW NWS)

US WATER AND POWER RESOQURCES SERVICE
Kk FR Rk kIR Rk KRR R AR KRR R AR A& Rk ok sk ke

STATE, COMMUONWEALTH, AND TERRITORIAL AGENCIES

SYMBOL
RhRRFR
AKDAVI
AKHD
AKPWR
ALGS
ALHD
ARGLS
ARGS
ARHD
AZDT
AZHD
CADH
CADPW
CADT
CADWR
CAEC
CAGS
CASLC
CASEC
CODH
oGS
CTCSF
CIDT

CTGS
® Rk Rk

STANDARD ABBREV NAME
kkdkkkkkkEikEhEkhhdx
AK DIV OF AVIATION
HIGHWAY DEPT

AKX POWER ADMIN

AL GEODETIC SURVEY
HIGHWAY DEPT
GEOLOGICAL SURVEY
AR GEODETIC SURVEY
HIGHWAY DEPT

AZ DEPT OF TRANEP
HIGHWAY DEPT

DIV OF HIGHWAYS
DEPT OF PUB WORKS
DEPT OF TRANSP
DEPT OF WATER RES
EARTHQUAKE COMM
GEODETIC SURVEY
STATE LANDS COMM
STATE PARKS CoOm
DEPT OF HIGHWAYS
GEODETIC SURVEY
COMM SHELL FISH
CT DEPT OF TRANSP

CT GEODETIC SURVEY
B T Y

Co
cT

FULL NAME

s Pt T A e r e e T e T3
ALASKA DIVISION OF AVIATION

ALASKA HIGHWAY DEPARTMENT

ALASKA POWER ADMINISTRATION

ALABAMA GEODETIC SURVEY

STATE OF ALABAMA HIGHWAY DEPARTMENT
ARKANSAS CEOLOGICAL SURVEY

ARKANSAS GEODETIC SURVEY

ARKANSAS STATE HIGHWAY DEPARTMENT
ARIZONA DEPARTMENT OF TRANSPORTATION
ARIZONA HIGHWAY DEPARTMENT (NOW AZDT)
CALIFORNIA DIVISION OF HIGHWAYS (NOW CADT)
CALIFORNIA DEPARTMENT OF PUBLIC WORKS
CALIFORNIA DEPARTMENT OF TRANSPCORTATION
CALIFORNIA DEPARTMENT OF WATER RESQURCES
CALIFORNIA EARTHQUAKE COMMISSION
CALIFORNIA GEODETIC SURVEY

CALIFORNIA STATE LANDS COMMISSION
CALIFORNIA STATE PARKS COMMISSION
COLORADO STATE DEPARTMENT OF HIGHWAYS
COLORADO GEODETIC SURVEY

CONNECTICUT COMMISSION OF SHELL FISHERIES
CONNECTICUT DEPARTMENT OF TRANSPORTATION

CONNECTICUT GEODETIC SURVEY
XERKARIAR IR RERIRRRARRARRR R R R AR ko edok ok ok e e e e e
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STATE,

SYMBOL
xFkdkkE
DCDHT
DEDHT
FLDNR
FLDPW
FLDT
FLGS
FLHD
GADT
GAGS
CAHD
HIDT
HIGS
HITS
LAHD
IDDH
1DDT
IDGS
IDPWD
IILDPW
ILDT
ILDW
ILGS
ILHD
ILSC
INDNR
INFCC
INGS
INHD
1OWAGS
KSDT
KSGS
KSHC
KSWRB
KYDT
KYGS
KYHD
LADH
LADTD
LAGS
LASCC
LAWRRI
MADLH
MADPW
MAGS
MDBCSM
MDDT
MDGS
MDSFC
MDSRC
MEDT
MEGS
MEHD

MEPUC
Hwdkik

COMMONWEALTH, AND TERRITORIAL AGENCIES - CONTINUED

STANDARD ABBREV NAME
T s T

5
DE
FL
FL
FL
FL
FL
GA
GA
GA
il
HL
HI
1A
ID
ID
1D
ID
IL
IL
IL
IL
IL
IL
IN
IN
IN

DEPT OF
DEPT OF
DEPT OF
DEPT OF PUB WORKS
DEPT OF TRANSP
GEODETIC SURVEY
HIGHWAY DEPT

DEPT OF TRANSP
GEODETIC SURVEY
HIGHWAY DEPT

DEPT OF TRANSP
GEODETIC SURVEY
TERRIT SURVEY
HIGHWAY DEPT

DEPT OF HIGHWAYS
DEPT QOF TRANS?
GEODETIC SURVEY
DEPT OF PUB WORKS
DEPT OF PUB WORKS
DEPT OF TRANSP
DIV OF WATERWAYS
GEODETIC SURVEY
HIGHWAY DEPT
SANITARY COMM
DEPT OF NAT RES
FLOOD CONTR COMM
GEODETIC SURVEY
HIGHWAY DEPT
GEODETIC SURVEY
DEPT OF TRANS?
GEQDETIC SURVEY
HIGHWAY COMM
WATER RES BOARD
DEPT OF TRANSP
GEODETIC SURVEY
HIGHWAY DEPT

DEPT OF HIGHWAYS
TRANSP AND DEV
GEQODETIC SURVEY
CONSERVATION COMM
WATER RES INST
DEPT LAND-HARBORS
DEPT OF PUB WORKS
GEODETIC SURVEY
BUR SURV AND MAPS
DEPT OF TRANSP
GEODETIC SURVEY
SHELL FISH COMM
STATE RCADS COMM
DEPT OF TRANSP
GEODETIC SURVEY
HIGHWAY DEPT

PUB UTIL COMM

HIGHWAYS
HIGEWAYS
NAT RES

Zkkkkk Rk kb ki ki drhd

FULL NAME
********************************************
DC DEPARTMENT OF HIGHWAYS AND TRAFFIC
DELAWARE DEPARTMENT OF HIGHWAYS AND TRANSP
FLORIDA DEPARTMENT OF NATURAL RESOURCES
FLORIDA DEPARTMENT OF PUBLIC WORKS

FLORIDA DEPARTMENT OF TRANSPORTATION
FLORIDA GEODETIC SURVEY

FLORIDA HIGHWAY DEPARTMENT (NOW FLDT)
GEORGIA DEPARTMENT UF TRANSPORTATION
GEORGIA GEODETIC SURVEY

GEORGIA HIGCHWAY DEPARTMENT (NOW GADT)
HAWAIT DEPARTMENT OF TRANSPORTATION

HAWATII GEODETIC SURVEY

HAWAII TERRITORIAL SURVEY

I0WA HIGHWAY DEPARTMENT

IDAHO DEPARTMENT OF HIGHWAYS (NOW IDDT)
IDAHO DEPARTMENT OF TRANSPORTATION

IDAHO GEODETIC SURVEY

IDAHQO DEPARTMENT OF PUBLIC WORKS

ILLINOIS DEPARTMENT OF PUBLIC WORKS
ILLINOLIS DEPARTMENT OF TRANSPORTATION
ILLINQIS DIVISION OF WATERWAYS

ILLINOIS GEODETIC SURVEY

ILLINOIS HIGHWAY DEPARTMENT (NOW ILDT)
ILLINOIS SANITARY COMMISSION

INDIANA DEPARTMENT OF NATURAL RESOURCES
INDIANA FLOOD CONTROL AND WATER RES COMM
INDIANA GEODETIC SURVEY

INDIANA HIGHWAY DEPARTMENT

IOWA GEODETIC SURVEY

KANSAS DEPARTMENT OF TRANSPORTATION

KANSAS GEODETIC SURVEY _
STATE HIGHWAY COMM OF KANSAS (NOW XSDT)
KANSAS WATER RESQURCES BOARD

KENTUCKY DEPARTMENT OF TRANSPORTATION
KENTUCKY GEODETIC SURVEY

KENTUCKY STATE HIGEWAY DEPARTMENT (NOW KYDT)
LOUISTIANA DEPARTMENT OF HIGHWAYS (NOW LADTD)
LOUTISIANA DEPT OF TRANSP AND DEVELOPMENT
LOUISIANA GEQDETIC SURVEY

LOUISIANA STATE CONSERVATICN COMMISSION
LOUISIANA WATER RESOURCE RESEARCH INSTITUTE
MASSACHUSETTS DEPARTMENT OF LAND AND HARBORS
MASSACHUSETTS DEPARTMENT OF PUBLIC WORKS
MASSACHUSETTS GECDETIC SURVEY

MARYLAND BUREAU OF CONTROL SURVEYS AND MAPS
MARYLAND DEPARTMENT OF TRANSPORTATION
MARYLAND GEODETIC SURVEY

MARYLAND SHELL FISHERIES COMMISSION
MARYLAND STATE RCADS COMMISSION (NOW MDDT)
MAINE DEPARTMENT OF TRANSPORTATION

MAINE GEODETIC SURVEY

MAINE HIGHWAY DEPARTMENT (NOW MEDT)

MAINE PUBLIC UTILITIES COMMISSION
e s



STATE, COMMONWEALTH, AND TERRITORIAL AGENCIES — CONTINUED
STANDARD ABBREV NAME

khkhkkhAkkRudhhh bk

SYMBOL
*kxAAR
MIDH
HMIDNR
MIGS
MNDT
MNGS
MNHD
MOGS
MOHC
MSGS
MSHD
MTBOR
MTDH
MIGS
MISHC
NCDF
NCDOT
NCGS
NCHPUWC
NEGS
NDHD
NDWC
NEDR
NEGS
NHDPW
NHGS
NHHD
NJBCN
NJDCED
NJDT
NJGS
NMGS
NMHD
NVDH
NVGS
NYDPW
NYDT
NYGS
NYHD
NYLISF
NYNPA
NYSS
OHDT
OEGS
OHHD
OKCC
COKDH
OKGS
ORDT
ORGS
ORHD
ORSLB
PADFW
PADH

XAk kR

MI
ML
MI
MN
MN
MN
MO
MO
M3
MS
MT
MT
MT
MT
NC
NC
NC
NC
ND
ND
ND
NE
NE
NH
NH
NH
NJ
NJ
NJ
NJ
NM
N
NV
NV
NY
NY
NY

NY

PA

DEPT OF HIGHWAYS
DEPT OF NAT RES
GEODETIC SURVEY
DEPT OF TRANSP
GEODETIC SURVEY
HIGHWAY DEPT
GEQDETIC SURVEY
HIGHWAY COMHM
GEODETIC SURVEY
HIGHWAY DEPT

BUR OF PUB ROADS
DEPT DOF HIGHWAYS
GEQDETIC SURVEY
HIGHWAY COMM

DIV OF FORESTRY
DOT DIV OF HWYS
GEQDETIC SURVEY
HWY AND P W COMM
GEODETIC SURVEY
HIGHWAY DEPT
WATER COMMISSION
DEPT OF ROADS
GEODETIC SURVEY
DEPT OF PUB WORKS
GEQDETIC SURVEY
HIGHWAY DEPT
BOARD OF COMMERCE
CONS AND ECON DEV
DEPT OF TRANSP
GEODETIC SURVEY
GEODETIC SURVEY
HIGHWAY DEPT

DEPT OF HIGHWAYS
GEODETIC SURVEY
DEPT OF PUB WORKS
DEPT OF TRANSP
GEODETIC SURVEY
DEPT OF HIGHWAYS
LONG ISLAND SPa
NIAGARA PWR AUTH
STATE SURVEY

DEPT OF TRANSP
GEQODETIC SURVEY
HIGHWAY DEPT
CONSERVATION COMM
DEPT OF HIGHAWAYS
GEODETIC SURVEY
DEPT OF TRANSP
GEODETIC SURVEY
HIGHWAY DEPT
STATE LAND BOARD
DEPT FORESTS WTRS
DEPT OF HIGHWAYS

whEhihrihrkihhkhriah

FULL NAME
****************************#***************
MICHIGAN DEPT OF STATE HIGHWAYS AND TRANSP
MICHIGAN DEPARTMENT OF NATURAL RESOURCES
MICHIGAN GEQDETIC SURVEY

MINNESOTA DEPARTMENT OF TRANSPORTATION
MINNESOTA GEODETIC SURVEY

MINNESOTA HIGHWAY DEPARTMENT (NOW MNDT)
MISSOURI GEODETIC SURVEY

MISSOURI STATE HIGHWAY COMMISSION
MISSISSIPPI GEQDETIC SURVEY

MISSISSIPPI STATE MIGHWAY DEPARTMENT
MONTANA BUREAU OF PUBLIC ROADS

MONTANA DEPARTMENT OF HIGHWAYS

MONTANA GEODETIC SURVEY

MONTANA STATE HIGHWAY COMMISSION

NORTH CAROLINA DIVISION OF FORESTRY

NORTH CAROLINA DEPT OF TRANS DIV OF HWYWS
NORTH CAROLINA GEODETIC SURVEY

NORTH CAROLINA HIGHWAY AND PUBLIC WORKS COMM
NORTH DAKOTA GEODETIC SURVEY

NORTH DAKOTA HIGHWAY DEPARTMENT

NORTH DAKOTA WATER COMMISSION

NEBRASKA DEPARTMENT OF ROADS

NEBRASKA GEODETIC SURVEY

NEW HAMPSHIRE DEPARTMENT OF PUBLIC WORKS
NEW HAMPSHIRE GEUDETIC SURVEY

NEW HAMPSHIRE HIGHWAY DEPARTMENT

NEW JERSEY BOARD OF COMMERCE AND NAVIGATION
NEW JERSEY DEPT OF CONSERVATION AND ECON DEV
NEW JERSEY DEPARTMENT OF TRANSPORTATION
NEW JERSEY GEQDETIC SURVEY

NEW MEXICO GEODETIC SURVEY

NEW MEXICO STATE HIGHWAY DEPARTMENT

NEVADA DEPARTMENT OF HIGHWAYS

NEVADA GEODETIC SURVEY

NEW YORK STATE DEPARTMENT OF PUBLIC WORKS
NEW YORK STATE DEPARTMENT OF TRANSPORTATION
NEW YORK GEOQDETIC SURVEY

NEW YORK DEPARTMENT OF HIGHWAYS (NOW NYDT)
NEW YORK LONG ISLAND STATE PARK AUTHORITY
NEW YORK NIAGARA POWER AUTHORITY

NEW YORK STATE SURVEY

OHIO DEPARTHMENT OF TRANSPORTATION

OHILO GECDETIC SURVEY

QHIO HIGHWAY DEPARTMENT (NOW OHDT)
OKLAHOMA CONSERVATION COMMISSION

OKLAHOMA DEPARTMENT OF HIGHWAYS

OKLAHOMA GEODETIC SURVEY

OREGON DEPARTMENT OF TRANSPORTATION

OREGON GEODETIC SURVEY

OREGON STATE HIGHWAY DEPARTMENT (NOW ORDT)
OREGON STATE LAND BOARD

PENNSYLVANIA DEPT OF FORESTS aAND WATERS

PENNSYLVANTIA DEPT OF HIGHWAYS (NOW PADT)
T



STATE, COMMONWEALTH, AND TERRITORIAL AGENCIES - CONTINUED

SYMBOL
EE 31 5 8
PADT
PAGS
RIBPR
RIGS
SCCS
SCHD
SDDT
SDHD
TNDG
TNDT
TNGS
TNHD
TXGS
T3HD
TXRD
UTDH
VACF
VADH
VAGS
VTAT
VTDH
VTFS
VTGS
WADNR
WADPL
WAGS
WAHC
WATBA
WIDNR
WIDT
WIGS
WIHD
WIPSC
WIRRC
WVGS
WVHD
WYHD
RARKKR

COUNTY

SYMBOL
o vk ol e ve vk
AL-107
AL-119
CA=00L
CA-013
Ca-019
Ca=023
CA=025
CA=027
CA-029

ek sk

STANDARD ABBREV NAME
kAR ERILRRGRAKIARLREE
PA DEPT OF TRANSP

PA GZODETIC SURVEY
RI BUR OF PUB ROADS
RI GEQDETIC SURVEY
5C GEODETIC SURVEY
SC HIGHWAY DEPT

SD DEPT OF TRANSP

SD HIGHWAY DEPT

TN DIV OF GEOLOGY
TN DEPT OF TRANSP

TN GEODETIC SURVEY
TN HIGHWAY DEPT

TX GECDETIC SURVEY
TX HIGHWAY DEPT

TX RECLAMATION DEPT
UT DEPT OF HIGHWAYS
VA COMM OF FISHERIES
VA DEPT OF HIGHWAYS
VA GEODETIC SURVEY
VT AGENCY OF TRANSP
VT DEPT OF HIGHWAYS
VT FOREST SERVICE

VT GEODETIC SURVEY
WA DEPT OF NAT RES
WA DEPT OF PUB LANDS
WA GECDETIC SURVEY
WA HIGHWAY COMM

WA TOLL BRIDGE AUTH
WI DEPT OF NAT RES
WL DEPT OF TRANSP

WL GEODETIC SURVEY
WI HIGHWAY DEPT

WI PUB SERVICE COMM
WI RAILROAD COMM

WV GEODETIC SURVEY
WV HIGHWAY DEPT

WY HIGHWAY DEPT
e e T T P T

AGENCIES

STANDARD ABBREV NAME
whdkkdhdhhkhhhh ke okhRnk
PICKENS CO

SUMTER CO

ALAMEDA CO

CONTRA COSTA CO
FRESNO CO

HUMEQLDT CO

IMPERIAL CO

INYC CO

KERN CO

e 7 vk o v ke e v et v vk ve ek ke e

FULL NAME

KEAERKEXZA TRk Rdthierthdhhdkahhihererbhh it insn
PENNSYLVANIA DEPARTMENT OF TRANSPORTATION
PENNSYLVANIA GEODETIC SURVEY

RHODE ISLAND BUREAU OF PUBLIC ROADS

RHODE ISLAND GEODETIC SURVEY

SOUTH CAROLINA GEODETIC SURVEY

SOUTH CAROLINA STATE HIGHWAY DEPARTMENT
SOUTH DAKOTA DEPARTMENT OF TRANSPORTATION
SOUTH DAKOTA HIGHWAY DEPARTMENT (NOW SDDT)
TENNESSEE DIVISION OF GEOLOGY

TENNESSEE DEPARTMENT OF TRANSPORTATION
TENNESSEE GEODETIC SURVEY

TENNESSEE HIGHWAY DEPARTMENT (NOW TNDT)
TEXAS GEODETIC SURVEY

TEXAS HIGHWAY DEPARTMENT

TEXAS RECLAMATION DEPARTMENT

UTAH STATE DEPARTMENT OF HIGHWAYS
VIRGINIA COMMISSION OF FISHERIES

VIRGINLA DEPARTMENT OF HIGHWAYS

VIRGINIA GEODETIC SURVEY

VERMONT AGENCY OF TRANSPORTATION

VERMONT DEPARTMENT OF HIGHWAYS (NOW VTAT)
VERMONT FOREST SERVICE

VERMONT GEODETIC SURVEY

WASHINGTON DEPARTMENT OF NATURAL RESOURCES
WASHINGTON STATE DEPARTMENT OF PUBLIC LANDS
WASHINGTON GEODETIC SURVEY

WASHINGTON STATE HIGHWAY COMMISSION
WASHINGTON STATE TOLL BRIDGE AUTHORITY
WISCONSIN DEPARTMENT OF NATURAL RESOURCES
WISCONSIN DEPARTMENT OF TRANSPORTATION
WISCONSIN GEODETIC SURVEY

WISCONSIN HIGHWAY DEPARTMENT (NOW WIDT)
WISCONSIN PUBLIC SERVICE COMMISSION
WISCONSIN RAILROAD COMMISSION

WEST VIRGINIA GEODETIC SURVEY

WEST VIRGINIA HIGHWAY DEPARTMENT

WYDMING HIGHWAY DEPARTMENT
RERERHERRIIRACARARAARARIARRRRKA R R Eh R TR ATRA R

FULL NAME

et e He de sk e ok o ok S 5k e ok o v sk S v ok o e A S e e S ek ek st ek
PICKENS COUNTY ALABAMA

SUMTER COUNTY ALABAMA

ALAMEDA COUNTY CALIFORNIA

CONTRA COSTA COUNTY CALIFORNIA

FRESNU COUNTY CALIFORNIA

HUMBOLDT COUNTY CALIFORNIA

IMPERIAL COUNTY CALIFORNIA

INYO COUNTY CALIFORNIA

KERN COUNTY CALIFORNIA
e T e T



COUNTY AGENCLES - CONTINUED

SYMBOL
® A AR K
CA=031
CA-033
Ca-037
CA-Q41
Ca=-043
CA=(45
CA-D51
Ca-033
CA-035
CA-059
CA-083
Ca-065
Ca-067
CA-U6Y
CA-071
ca=-073
CA=073
CA=077
Ca-0U79
CA=UB1
Ca—-083
Ca—-087
CA-089
CA-091
CA=-093
CA=-097

ca=-099

Ca=103
Ca-105
CA-107
CA-109
ca-11!
Ca-113
Co-017
Co-061
FL=011
FL=015
FL-053
FL-057
FL-071
FL-081
FL—-099
FL=101
FL-103
FL-131
LA=105
[A-113
IA-159
LA-165
IL-031
IL-051
IL-103
IL-163
de ekt

STANDARD ABBREV NAME
LT T ET TR R
KINGS CO

LAKE CO

L0OS ANGELES CO
MARIN CO
MARIPOSA CO
MENDOCINO CO
MONQ CO

MONTEREY CO

NaPa CO

ORANGE CO

PLUMAS CO
RIVERSIDE CO
SACRAMENTO CO
SAN BENITO CO
SAN BERNARDINO CO
SAN DIEGO CO

SAN FRANCISCO CO
SAN JOAQUIN CO
SAN LUIS OBISPO CO
SAN MATEO CO
SANTA BARBARA CO
SANTA CRUZ CO
SHASTA CO

SIERRA CO
SISKIYOU CO
SONOMA CO
STANISLAUS CO
TEHAMA CO
TRINITY CO
TULARE CO
TUCLUMNE CO
VENTURA CO

YOLO CO

CHREYENNE CO
KIOWA CO

BROWARD CO

DADE CO

HERNANDO CO
HILLSBOROUGH CO
LEE CO
MANATEE CO

PALM BEACH CO
PASCO CO
PINELLAS CG
WALTON CO

JONES CO

LINN CO

RINGGOLD CO
SHELBY CO

COOK CO

FAYETTE CO

LEE CO

ST CLAIR CC
HRIARKRReRRNFALTE L RxRRk

FULL NAME

EEREXRAAXLLAAR LA KA AR A ARk R A AR A A b hhkhhxtxhrkk

KINGS COUNTY CALIFORNIA

LAKE COUNTY CALIFORNIA

LOS ANGELES COUNTY CALIFORNIA
MARIN COUNTY CALIFORNIA
MARIPOSA COUNTY CALIFORNIA
MENDOCINC COUNTY CALIFORNIA
MONO COUNTY CALIFORNIA
MONTEREY COUNTY CALIFORNIA
NAPA COUNTY CALIFORNIA

ORANGE COUNTY CALIFORNIA
PLUMAS COUNTY CALIFORNIA
RIVERSIDE COUNTY CALIFORNIA
SACRAMENTOQ COUNTY CALIFORNIA
SAN BENITO COUNTY CALIFORNIA
SAN BERNARDINO COUNTY CALIFORNIA
SAN DIEGO COUNTY CALIFORNTA
SAN FRANCISCO COUNTY CALIFORNIA
SAN JOAQUIN COUNTY CALIFORNIA
SAN LUIS OBISPO COUNTY CALIFORNIA
SAN MATEO COUNTY CALIFORNIA
SANTA BARBARA COUNTY CALIFORNIA
SANTA CRUZ COUNTY CALIFORNIA
SHASTA COUNTY CALIFORNIA
SIERRA COUNTY CALTIFORNIA
SISKIYOU COUNTY CALIFORNIA
SONOMA COUNTY CALIFORNIA
STANISLAUS COUNTY CALIFORNIA
TEHAMA COUNTY CALIFORNIA
TRINITY COUNTY CALIFORNIA
TULARE COUNTY CALIFORNIA
TUOLUMNE COUNTY CALIFORNIA
VENTURA COUNTY CALIFORNIA
YOLO COUNTY CALIFORNIA
CHEYENNE COUNTY COLORADO
KIOWA COUNTY COLORADO

BROWARD COUNTY FLORIDA

DADE COUNTY FLORIDA

HERNANDO COUNTY FLORIDA
HILLSBOROUGH COUNTY FLORIDA
LEE COUNTY FLORIDA

MANATEE COUNTY FLORIDA

PALM BEACH COUNTY FLORIDa
PASCO COUNTY FLORIDA

PINELLAS COUNTY FLORIDA
WALTON COUNTY FLCRIDA

JONES COUNTY TOWA

LINN COUNTY IOWA

RINGGOLD COUNTY IOwA

SHELBY COUNTY I10WA

COOK COUNTY ILLINOIS

FAYETTE COUNTY ILLINOIS

LEE COUNTY ILLINOIS

ST CLAIR COUNTY ILLINOIS

REAAE AR AR TR A KRR A RRAR AR AR R AR AL h o hdedekde ks
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COUNTY AGENCIES — CONTINUED

SYMBOL
Fehdhk R
1L-195
IN-003
IN~-039
IN—-085
IN=-127
IN=-131
IN-141
K5—-189
RK5=-203
LA=033
MD-021
MD—-043
ME=Q07
MI-005
MI=0Ll
MI-033
MI-053
MI=061
MI-063
MI=075
MI-081
MI-125
MI-163
MN=061
MS—-135
MS=-145
ND=057
NJ-0L17
NV=-027
NY-023
NY=025
NY=-053
NY-057
NY-059
NY=063
NY=-069
NY-091
NY=103
NY-111
NY=11¢9
OH=051
OH=095
0OH-099
OB-113
0H-133
0OH-151
0OK=133
OR-017
OR-019
OR—-U29
OR—U39
PA-D03
PA—-U85

e

STANDARD ABBREV NAME
Bk kR RRRA IRk R Rk kR
WHITESIDE CO
ALLEN €O
ELKHART CO
KOSCIUSKO CO
PORTER CO
PULASKI €O

ST JOSEPH CO
STEVENS CO
WICHITA CO
EAST BATON ROUGE PAR
FREDERICK CO
WASHINGTON CO
FRANKLIN CO
ALLEGAN CO
ARENAC CO
CHIPPEWA CO
GOGEBIC CO
HOUGHTON CO
HURCN CO
JACKSON CO
KENT CO
OAKLAND CO
WAYNE CO
ITASCA CO
TALLABATCHIE CO
UNLICN CO
MERCER CO
HUDSON CO
PERSHING CO
CORTLAND CO
DELAWARE CO
MONROE CO
MONTGOMERY CO
NASSAU CO
ONEIDA CO
ONTARIO CO
SARATOGA CO
SUFFOLK CO
ULSTER €O
WESTCHESTER CO
FULTON CO
LOCAS CO
MAHCNING CO
MONTGOMERY CO
PORTAGE CO
STARK CO
SEMINOLE CO
DESCHUTES CO
DOUGLAS CO
JACKSON CO
LANE CO
ALLEGHENY CO

MERCER CO
dkkdkkdd bk khhhkhihk

FULL NAME
R T e e e e e e e
WHITESIDE COUNTY ILLINOIS
ALLEN COUNTY INDIANA
ELKHART COUNTY INDIANA
KOSCIUSKO COUNTY INDIANA
PORTER COUNTY INDIANA
PULASKI COUNTY INDIANA

ST JOSEPH COUNTY LNDIANA
STEVENS COUNTY KANSAS
WICHITA COUNTY KANSAS

EAST BATON RCUGE PARISH LOUISIANA
FREDERICK COUNTY MARYLAND
WASHINGTON COUNTY MARYLAND
FRANKLIN COUNTY MAINE
ALLEGAN COUNTY MICHIGAN
ARENAC COUNTY MICHIGAN
CHIPPEWA COUNTY MICHIGAN
GOGEBIC COUNTY MICHIGAN
HOUGHTON COUNTY MICHIGAN
HURON COUNTY MICHIGAN
JACKSON COUNTY MICHIGAN
KENT COUNTY MICHIGAN
OAKLAND COUNTY MICHIGAN
WAYNE COUNTY MICHIGAN
ITASCA COUNTY MINNESOTA
TALLAHATCHIE COUNTY MISSISSIPPI
UNION COUNTY MISSISSIPPI
MERCER COUNTY NORTH DAKOTA
HUDSON COUNTY NEW JERSEY
PERSHING COUNTY NEVADA
CORTLAND COUNTY NEW YORK
DELAWARE COUNTY NEW YORK
MONROE COUNTY NEW YORK
MONTGOMERY COUNTY NEW YORK
NASSAU COUNTY NEW YORK
ONEIDA COUNTY NEW YORK
ONTARIO COUNTY NEW YORK
SARATOGA COUNTY NEW YORK
SUFFOLK COUNTY NEW YORK
ULSTER COUNTY NEW YORK
WESTCHESTER COUNTY NEW YORK
FULTON COUNTY OHIO

LUCAS COUNTY OHIO

MAHONING COUNTY OHIO
MONTGOMERY COUNTY OHIO
PORTAGE COUNTY OHIO

STARK COUNTY CHIO

SEMINOLE COUNTY OKLAHOMA
DESCHUTES COUNTY OREGON
DOUGLAS COUNTY OREGON
JACKSON COUNTY OREGON

LANE COUNTY OREGON
ALLEGHENY COUNTY PENNSYLVANIA

MERCER COUNTY PENNSYLVANTIA
L T e a2



COUNTY
SYNBOL

kEkRkk
Pa-133
TN-069
TX=049
TX=141
UT=035
Va=-059
VA-085
VA-087
WA=033
WA=(49
WIi-027
Wi-101
Wv-069
Wv-085

TkRdkd

AGENCIES = CONTINUED

STANDARD ABBREV NAME
kkkkrkhkhkrhkrihikirk
YORK CO

HARDEMAN CO

BROWN CO

EL PASO CO

SALT LAKE CO

FAIRFAX CO

HANOVER CO

HENRICO CO

KING CO

PACIFIC CO

DODGE €O

RACINE €O

QHIO CO

RITCHIE CO

hRAAhhkhkkhkhhkhihhkkkink

CITY AGENCIES

SYMBOL STANDARD ABBREV NAME
Sidokdek ook deokot sk kok ok
AL2130 C OF MONTGOMERY
AR3880 C OF TUPELO
AR4063 C OF WELDON
CAOQLD C OF ALAMEDA
CAa0340 C OF BERKELEY
CAO470 C OF BUENA PARX
CaQ480) C OF BURBANK
CA0537 C OF CAMPBELL
CAQ710 C OF CHULA VISTA
CAa0790 C OF COLTON
CAll82 C OF ENCINITAS
CA1220 C OF EUREKA
CAl364 C OF FREMONT
CALI370 C OF FRESNO
CAL430 C OF GLENDALE
Cal520 C OF GUSTINE
CAl540 C OF HANFORD
CAL380 C OF HEMET

CAl3060 C OF HAYWARD
CAl970 C OF LONG BEACH
CA1980 C OF LOS ANGELES
CA2090 C OF MARTINEZ
CA2290 C OF !MORRO BAY
CA2390 C OF NEWMAN
CA2480Q C OF QAKLAND
CA2550 C OF ONTARIO
CA2650 C OF PALM SPRINGS
CA2700 C OF PASADENA
CA2780 C OF PISMQ BEACH
CA2840 C OF PLEASANTON
Ca2880 C OF PORTERVILLE
CA2940 C OF RED BLUFF
kkkkkx  RkEkkkkXxkkEhAkERLRR

FULL NAME

e e e T T e e e ]
YORK COUNTY PENNSYLVANIA
HARDEMAN COUNTY TENNESSEE
BROWN COUNTY TEXAS

EL PASO COUNTY TEXAS

SALT LAKE COUNTY UTAH
FAIRFAX COUNTY VIRGINTA
HANOVER COUNTY VIRGINIA
HENRICO COUNTY VIRGINIA
KING COUNTY WASHINGTON
PACIFIC CO WASHINGTON
DODGE COUNTY WISCONSIN
RACINE COUNTY WISCONSIN
OHIO COUNTY WEST VIRGINIA

RITCHIE COUNTY WEST VIRGINIA
HAKHKK KKK KRARIARKHRRRIRRAEF I TR R F R * ke kT Rk

FULL NAME

e o v e v v e e e e e v e v R e e e vk T e o R R ke e ke R ke e e e e ol e e e ok ke ok e
CITY OF MONTGOMERY ALABAMA
CITY OF TUPELO ARKANSAS

CITY OF WELDON ARKANSAS

CITY OF ALAMEDA CALIFORNIA
CITY OF BERKELEY CALIFORNIA
CITY OF BUENA PARK CALIFORNIA
CITY OF BURBANK CALIFORNIA
CITY OF CAMPBELL CALIFORNIA
CITY OF CHULA VISTA CALIFORNIA
CITY OF COLTON CALIFORNIA

CITY OF ENCINITAS CALIFORNIA
CITY OF EURERA CALIFORNIA

CITY OF FREMONT CALIFORNIA
CITY OF FRESNO CALIFORNIA

CITY OF GLENDALE CALIFORNIA
CITY OF GUSTINE CALIFORNIA
CLTY OF HANFORD CALIFORNIA
CITY OF HEMET CALIFORNIA

CITY OF HAYWARD CALIFORNIA
CITY OF LONG BEACH CALIFORNIA
CITY OF LOS ANGELES CALIFORNIA
CITY OF MARTINEZ CALIFORNIA
CITY OF MORRO BAY CALIFORNIA
CITY OF NEWMAN CALIFORNIA
CITY OF OAKLAND CALIFORNIA
CITY OF ONTARIO CALIFORNIA
CITY OF PALM SPRINGS CALIFORNIA
CITY OF PASADENA CALIFORNIA
CITY OF PISMO BEACH CALIFORNIA
CITY OF PLEASANTON CALIFORNIA
CITY OF PORTERVILLE CALIFORNIA

CITY OF RED BLUFF CALIFORNIA
ARRRXAREFAAIRRRCR AR LA AR R AR Rk hdekddhde R ek Rk %



CITY AGENCIES - CONTINUED

SYMBOL STANDARD ABBREV NaME FULL NAME
Aikkded  wkdehdiddkddbhRkRkadh  ARTkRihhdkddhk kiRl dhdk ok ki ok ek

CA2970 C OF REDONDO BEACH CITY OF REDONDO BEACH CALIFORNIA
CA2980 (¢ OF REDWCOD CITY CITY OF REDWOOD CITY CALIFORNIA
CA3210 C OF SAN BERNARDINO  CITY OF 35AN BERNARDINO CALIFORNTIA
CA3200 C OF SAN DIEGO CLTY OF SAN DIEGO CALIFORNIA
CA3280 «C OF SAN FERNANDOQ CITY OF SAN FERNANDO CALIFORNILA
CA3290 C OF SAN FRANCISCO CITY OF SAN FRANCISCO CALIFORNIA
CA3340 C OF SAN JOSE CITY OF SAN JOSE CALIFORNIA
CA3370 C OF SAN LUIs OBISPO CITY OF SAN LULS OBISPO CALIFORNTIA
CA3380 € OF SAN MARINO CITY OF SAN MARING CALIFORNIA
CA3390 C OF SAN MATEO CITY OF SAN MATEQ CALIFORNIA
Ca34lu C OF SAN RAFAEL CITY OF SAN RAFAEL CALTIFORNIA
CA3420 € OF SANTA ANA CITY OF SANTA ANA CALIFORNIA
CA3460 C OF SANTA MARIA CITY OF SANTA MARTA CALTFORNIA
CA3480 C OF SANTA PAULA CLTY OF SANTA PAULA CALIFORNIA
CA3490 C OF SANTA ROSA CITY OF SANTA ROSA CALIFORNIA
Ca35%0 C OF SELMA CITY OF SELMA CALIFORNIA

CA3600 C OF SONOMA CITY OF SONOMA CALIFORNTIA
CA38U00 C OF SUSANVILLE CITY OF SUSANVILLE CALIFORNIA
CA3920 C OF TULARE CITY OF TULARE CALIFORNIA
CA4020 C OF VALLEJO CITY OF VALLEJO CALIFORNIA
Ca4027 C OF VENTURA CITY OF VENTURA CALIFORNIA
CA4U70 C OF WALNUT CREEK CITY OF WALNUT CREEK CALIFORNIA
CA5100 C OF WATSONVILLE CITY OF WATSONVILLE CALTFORNIA
COZ13¢ C OF ROCKY FORD CITY OF ROCKY FORD COLORADO
CTO080 C OF BRIDGEPORT CITY OF BRIDGEPORT CONNECTICUT
CTU280 C OF HARTFORD CITY OF HARTFORD CONNECTICUT
CTO360 C OF MADISON CITY OF MADISON CONNECTICUT
CTO370 C OF MERIDEN CITY QF MERIDEN CONNECTICUT
CTO380 C OF MIDDLETOWN CITY OF WIDDLETOWN CONNECTICUT
CTO430 C OF NEW HAVEN CITY OF NEW HAVEN CONNECTICUT
CTO0810 C OF WATERBURY CITY OF WATERBURY CONNECTICUT
FLL290 C OF BOCA RATON CITY OF BOCA RATON FLORIDA
FLO570 C OF CLEARWATER CITY OF CLEARWATER FLORIDA
FLO780 C OF DAYTONA BEACH CITY OF DAYTONA BEACH FLORIDA
FL1420 C OF HOLLYWOOD CITY OF HOLLYWOOD FLORIDA
FLISLO C OF JACKSONVILLE CITY OF JACKSONVILLE FLORIDA
FL2010 C OF MIAMI CITY OF MIAMI FLORIDA

FL2730 C OF ST PETERSBURG CITY OF ST PETERSBURG FLORIDA
FL2940 € OF TALLAHASSEE CITY OF TALLAHASSEE FLORIDA
GAO760 € OF BRUNSWICK CITY OF BRUNSWICK GEORGIA
GA3440 C OF MARIETTA CITY OF MARIETTA GEORGIA

HI2400 C OF HONOLULU CITY OF HONOLULU HAWAII

I1A2520 C OF DYSART CITY OF DYSART IOWA

IaA2530 C OF ZAGLE GROVE CITY CF EAGLE GROVE IOWA

IA5240 C OF MAQUOKETA CITY OF MAQUOKEZA IO0WA

Ia7490 € OF S5AC CITY CITY OF SAC CITY IOWa

148880 € OF WEBSTER CITY CITY OF WEBSTER CITY IOWA
1L0840 < OF BLOOMINGTON CITY OF BLOCMINGTON ILLINOIS
IL1670 C OF CHICAGO CITY OF CHICAGO TLLINOIS

IL2380 C OF DIXON CITY OF DIXON ILLINOQIS

IL3200 C OF FREEBURG CITY OF FREEBURG ILLINOILS
IL3910 € OF HIGHLAND PARK CITY OF HIGHLAND PARK ILLINCIS
IL4710 ¢ OF LAWRENCEVILLE CITY OF LAWRENCEVILLE ILLIROILS
Rk KiekRkkikRRkiekkkdrnk otk ik ki dkokok ok dodk Sk ok dekokdek e d ke ko ek
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CITY AGENCIES — CONTINUED

SYMBOL
KRk
L4910
IL5360
IL6850
IL7640
IL9210
IN1830
IN3480
KS5400
KY2090
LAOD40
LAL150
LAL690
LA2410
MAO035
MAD120
MA0170
M&0660
MDUO50
MDO580
MDO730
ME0250
ME6400
MIN&S0
MI0700
MT0890
MIL150
MI1260
MI1730
MI1800
MI2010
MI2520
MI2990
MI3320
MI3740
MI4020
MT4760
MI5310
MN4 760
MO7070
MO708U
NC1460
NC1940
NC4070
NH0020
NJ1775
NJ2130
NJ2510
NJ2570
NJ3705
XM0030
NVO139
W0L70
NY0750
ke ke

STANDARD ABBREV NAME

kdekkkkkdh Rk AR kkink

c

c
c
c
¢
c
c
c
C
c
c
C
c
c
3
c
c
c
c
C
c
d
c
c
c
c
C
c
C
C
C
C
c
C
C
C
C
C
C
c
C
C
C
c
c
C
c
c
C
c
c
C
c
x

OF
OF
OF

LOCKPORT
MASON CITY
PEORIA

ST CHARLES

WESTERN SPRINGS

GOSHEN

NEW HAVEN
TOPEKA
LOUISVILLE
ALEXANDRIA
JONESBORO
NEW ORLEANS
WEST MONROE
ANDOVER
BOSTON
CAMBRIDGE
MALDEN
BALTIMORE
FREDERICK
HAGERSTOWN
BANGOR
PORTLAND
BIRMINGHAM
CADRTLLAC
CHARLOTTE
CROSWELL
DETROIT
FLINT
FRANKFORT
GRAND RAPIDS
KALAMAZ0O
MANTON
MONROE
OTSEGO
PONTIAC
STURGIS
WYANDOTTE
MINNEAPOLIS
ST JOSEPH
ST LOUIS

ELLZABETH CITY
GREENSBORO

SALISBURY
BERLIN
LYNDHURST
NEWARK
PATERSON
PERTH AMBOY
WOODBRIDGE
ALBUQUERQUE

MOUNTAIN CITY

RENO
BUFFALO

hikkhdhhkhh ik itk hhdhnd

FULL NAME

FARAIARAAARXRR AR TRk hd R hhhddhhhhhdh i hdd ik ik

CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY
CITY

OF
OF
OF
OF
OF
OF
OF
OF
aF
OF
OF
OF
OF
OF
oF
OF
OF
OF
OF
OF
OF
OF
OF
OF
QF
OF
OF
OF
OF
OF
OF
oF
OF
oF

LOCKPORT ILLINOILS

MASON CITY ILLINOIS
PEORIA ILLINOIS

ST CHARLES ILLINOIS
WESTERN SPRINGS ILLINOIS
GOSHEN INDIANA

NEW HAVEN INDIANA
TOPEKA KANSAS
LOUISVILLE KENTUCKY
ALEXANDRIA LOUISIANA
JONESBORO LOUISTIANA
NEW ORLEANS LOUISIANA
WEST MONROE LOUISIANA
ANDOVER MASSACHUSETTS
BOSTON MASSACHUSETTS
CAMBRIDGE MASSACHUSETTS
MALDEN MASSACHUSETTS
BALTIMORE MARYLAND
FREDERICK MARYLAND
HAGERSTOWN MARYLAND
BANGOR MAINE

PORTLAND MAINE
BIRMINGHAM MICHIGAN
CADILLAC MICHIGAN
CHARLOTTE MICHIGAN
CROSWELL MICHIGAN
DETROLT MICHIGAN

FLINT MICHIGAN
FRANKFORT MICHIGAN
GRAND RAPIDS MICHIGAN
KALAMAZOO MICHIGAN
MANTON MICHIGAN

MONROE MICHIGAN

OTSEGO MICHIGAN

PONTIAC MICHIGAN
STURGIS MICHIGAN
WYANDOTTE MICHIGAN
MINNEAPOLIS MINNESOTA
ST JOSEPH MISSOURL

ST LOUIS MISSOURI
ELIZABETH CITY NORTH CAROLINA
GREENSBORC NORTH CAROLINA
SALISBURY NORTH CAROLINA
BERLIN NEW HAMPSHIRE
LYNDHURST NEW JERSEY
NEWARK NEW JERSEY
PATERSON NEW JERSEY
PERTH AMBOY NEW JERSEY
WOODBRIDGE NEW JERSEY
ALBUQUERQUE NEW MEXICO

- MOUNTAIN CITY NEVADA

RENOQ NEVADA
BUFFALO NEW YORK

SRRk hhh kiR R rkh kRN ARK AR IR RNk d*



CITY AGENCIES = CONTINUED

SYMBOL STANDARD ABBREV NAME FULL NAME
I Y L T T s s L s

NY3070 C OF LACKAWANNA CITY OF LACKAWANNA NEW YORK
NY3340 C OF LOCKPORT CITY OF LOCKPORT NEW YORK
N¥3940 C OF MOUNT VERNON CITY OF MOUNT VERNON NEW YORK
NY4120 C OF NEW ROCHELLE CITY OF NEW ROCHELLE NEW YORK
NY4170 C OF NEW YORK CITY COF NEW YORK NEW YORK
NY4210 C OF NIAGARA FALLS CITY OF NIAGARA FALLS NEW YORK
NY5230 C OF ROCHESTER CITY OF ROCHESTER NEW YORK
NY6450 C OF WATERTOWN CITY OF WATERTOWN NEW YORK
NY6820 C OF YONKERS CITY OF YONKERS NEW YORK

QHO070 C OF AKRON CITY OF AKRCN OHIO

QHL320 C OF CANTON CITY OF CANTON OHIO

OHL610 C OF CINCINNATI CITY OF CINCINNATI OHIQ

OH1680 C OF CLEVELAND CITY OF CLEVELAND OHIO

OH1300 C OF COLUMBUS CITY OF COLUMBUS OHIO

OH2090 C OF DAYTON CITY CF DAYTON OHIQ

QH3395 C OF XETTERING CITY OF KETTERING OHIO

0H4320 C OF MASSILLON CITY OF MASSILLON OHIO

OH8070 C OF TIFFIN CITY OF TIFFIN OHIO

OH8120 C OF TOLEDO CITY OF TOLEDQ CHIO

OR1310 C OF MEDFORD CITY OF MEDFORD OREGON

ORI630 C OF PORTLAND CITY OF PORTLAND OREGON

ORIBLC C OF SALEM CITY OF SALEM OREGON

Pa0Ll1i0 C OF ALLENTOWN CITY OF ALLENTOWN PENNSYLVANIA
PAL1230 C OF CHAMBERSBURG CITY OF CHAMBERSBURG PENNSYLVANIA
PA1296 C OF CHESTER TOWNSHP CITY OF CHESTER TOWNSHIP PENNSYLVANIA
PA2270Q0 C OF EASTON CITY OF EASTON PENNSYLVANIA
PA4QL0 C OF JOHNSTOWN CITY OF JOHNSTOWN PENNSYLVANIA
PA66O0O C OF PITTSBURGH CITY OF PITTSBURGH PENNSYLVANIA
PAB880 C OF WASHINGTON CITY OF WASHINGTON PENNSYLVANIA
PA8920 C OF WAYNESBORO CITY OF WAYNESBORO PENNSYLVANIA
TX1730 C OF DALLAS CITY OF DALLAS TEXAS

TX2550 C OF FORT WORTH CLTY OF FORT WORTH TEXAS

TX3280 C OF HOUSTON CITY OF HQUSTON TEXAS

TX6090 C OF SAN ANTONIO CITY OF SAN ANTONIO TEXAS
VAL720 C OF NEWPORT NEWS CITY OF NEWPORT NEWS VIRGINIA
VAL760 C OF NORFOLK CITY OF NORFOLK VIRGINIA

VAZ2060 C OF RICHMOND CITY OF RICHMOND VIRGINIA
VA2540 C OF VIRGINIA BEACH CITY OF VIRGINIA BEACH VIRGINIA
WAL960 C OF SEATTLE CITY OF SEATTLE WASHINGTON
WIl760 C OF FORT ATKINSON CITY OF FORT ATKINSON WISCONSIN
WI12320 C OF JANESVILLE CITY OF JANESVILLE WISCONSIN
WI3I00 C OF MILWAUKEE CITY OF MILWAUKEE WISCONSIN
WI3810 C OF PLYMOUTH CITY OF PLYMOUTH WISCONSIN
WI4060 C OF RHINELANDER CITY OF RHINELANDER WISCONSIN
WI4330 C OF SHEBOYGAN CITY OF SHEBOYGAN WISCONSIN
Wv0260 C OF BLUEFIELD CITY OF BLUEFIELD WEST VIRGINI&
RERIAR  AHRXERAKIRAARRAIARTR AR FAA KR A AR R AR AR I XA AR IR I LRI ARRARL AR KRR
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PUBLIC INTER-CITY AND REGIONAL AGENCIES

SYMBOL STANDARD ABBRZV NAME
kkkkkk XudkkkkkhkkrhxRkkRixR
ACWD  ALAMEDA CO WTR DISTR
AEWD  ARVIN-EDISON W DISTR
¢ID CENTER IRRIG DISTR
CRGS  CLEVE REG GEOD SURV
DMWW  DENVER MUN WATER WKS
EBDA  EAST BAY DISCH AUTH
EBMUD E BAY MUN UTIL DISTR
HCFC  HARRIS CO FLOOD DIST
HHWS  HETCH HETCHY WTR SUP
11D IMPERIAL IRRIG DISTR
LACFCD LA FLOOD CONTROL DIST
LAHRBR LA HARBOR DEPARTMENT
LAWPC LA WTR AND PWR COMM
MARTA METRO ATLANTA RTA
MID MODESTQ IRRIG DISTR
MRGCD  MDL RIO GRANDE DIST
MRMSC  MILWAUKEE-RACINE MSC
MWDSC  METRO WTR DISTR S CA
NOS+WB NEW ORLEANS SEWERAGE
NYPA  NY PORT AUTHORITY
c1D OAKDALE IRRIG DISTR
OROW  CHIO RIVER ORD WORKS
RIRD  RYER IS RECLAM DISTR
SDWD  SAN DIEGO WTR DISTR
SEWRPC SE WI REG PLAN COMM
SFLWMD S FL WATER MGMT DIST
SFWD S FRANCISCO WIR DEPT
SJID  SaN JOAQUIN IRR DIST
SVIP  SACRAMENTO IRRIG
SWFWMD SW FL WTR MGMT DIST
TID TURLOCK IRRIG DISTR
TLAKE TULARE LAKE IRRIG
WMATA  WASH METRO TRANSIT
WSSC  WASH SUBURB SAN COMM
Rkkkkik REARERRRAAA KR RXALRAR
RAILROADS

SYMBOL STANDARD ABBREV NAME
EXREkEX HERXALXERARARTRATARAR SR
ACYRR  AKRON RAILROAD

AGSRR  ALABAMA GREAT SO RR
ATNRR  ALABAMA NORTHERN RR
ATSFRR SANTA FE RAILROAD
BARR  BANGOR AND ARCOSTOOK
BLERR  BESSEMER RAILROAD
S8MRR  BOSTON AND MAINE RR
BNRR  BURLINGTON NORTHERN
BORR  BALTIMORE AND OHIO
CBQRR  BURLINGTON RAILROAD
CHWRR  CHESAPEAKE AND WEST
CIMRR  ILLINOILS MIDLAND RR
KARARR® RAAkxhkRTRkrd ko fhardhdx

FULL NAME

Ty L T T
ALAMEDA COUNTY WATER DISTRICT

ARVIN-EDISON WATER DISTRICT

CENTERVILLE IRRIGATION DISTRICT

CLEVELAND REGIONAL GEODETIC SURVEY

DENVER MUNICIPAL WATER WORKS

EAST BAY SEWAGE DISCHARGE AUTHORITY

EAST BAY MUNICIPAL UTILITIES DISTRICT
HARRIS COUNTY TEXAS FLOOUD CONTROL DISTRICT
HETCH HETCHY WATER SUPPLY DISTRICT

IMPERTAL IRRIGATION DISTRICT

LOS ANGELES FLOOD CONTROL DISTRICT

LOS ANGELES HARBOR DEPARTMENT

LOS ANGELES WATER AND POWER COMMISSION
METROPOLITAN ATLANTA RAPID TRANSIT AUTHORITY
MODESTO IRRIGATION DISTRICT

MIDDLE RIQ GRANDE CONSERVATION DISTRICT
MILWAUKEE-RACINE METROPOLITAN SEWAGE COMM
METROPOLITAN WATER DISTRICT OF 30 CALIFORNIA
NEW ORLEANS SEWERAGE AND WATER B804RD

NEW YOREK PORT AUTHORITY

OAXDALE IRRIGATION DISTRICT

OHIO RIVER ORDINANCE WORKS

RYER ISLAND RECLAMATION DISTRICT

SAN DIEGO WATER DISTRICT

SE WISCONSIN REGIONAL PLANNING COMMISSION
SOUTH FLORIDA WATER MANAGEMENT DISTRICT

SAN FRANCISCO WATER DEPARTMENT

SAN JOAQUIN TIRRIGATION DISTRICT

SACRAMENTO VALLEY IRRIGATION PROJECT
SQUTHWEST FLORIDA WATER MANAGEMENT DISTRICT
TURLOCK IRRIGATION DISTRICT

TULARE LaAKE TRRIGATION DISTRICT

WASHINGTON METROPOLITAN AREA TRANSIT AUTH

WASHINGTON SUBURBAN SANITARY COMMISSION
REAKIRAAFRRARERARKAARER SR A TR R R RF R AR AR ket

FULL NAME
T e T T T T T e
AKRON CANTON AND YOUNGSTOWN RAILROAD
ALABAMA GREAT SOUTHERN RAILROAD

ALABAMA TENNESSEE AND NORTHERN RAILROAD
ATCHISON TOPEKA AND SANTA FE RAILROAD
BANGOR AND AROOSTOOK RATILRCAD

BESSEMER AND LAKE ERIE RAILROAD

BOSTON AND MAINE RAILROAD

BURLINGTON NORTHERN RAILRCAD

BALTIMORE AND OHIO RAILRCAD

CHICAGO BURLINGTON aAND QUINCY RAILROAD
CHESAPEAKE AND WESTERN RAILROAD

CHICAGO AND ILLINOLS MIDLAND RAILROAD
AR AR AR TR AR AAAR AR R R R XRARFAR RS KR TR Aok
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RAILROADS = CONTINUED
SYMBOL STANDARD ABBREV NAME

ATARERN EEARRARRXERRAREREEXTRAR
CLGRR  COLUMBUS-GREENVILLE
CMPPRR MILWAUKEE AND PACIF
CNJRR  CENTRAL OF NJ RR
CNWRR  CHICAGO AND NW RR
CORR  CHESAPEAKE AND OHIO
CPRR  CANADIAN PACIFIC RR
CRNRR  CAROLINA AND NW RR
CVRR  CENTRAL VERMONT RR
DHRR  DELAWARE AND HUDSON
DLWRR  DELAWARE RAILROAD
DMIRRR IRON RANGE RAILROAD
DMRR  DETROIT AND MACKINAW
DRGWRR RIO GRANDE RAILROAD
DTSRR  TOLEDO SHORE LINE RR
DWPRR DULUTH AND PACIFIC
ELRR  LACKAWANNA RAILROAD
ERIERR ERIE RAILROAD

FECRR  FL EAST COAST RR
GCSFRC GULF CO + SANTA FE
GMORR  GULF RAILROAD

GNRR  GREAT NORTHERN RR
GTWRR  GRAND TRUNK WESTERN
CWRR  GREAT WESTERN RR
ICRR ILLINOIS CENTRAL RR
INTRR  INTERSTATE RAILROAD
KCSRR  KC SOUTHERN RAILROAD
LARR  LOUISIANA-ARKANSAS
LIRR  LONG ISLAND RAILROAD
LNRR  LOUIS AND NASH RR
LVRR  LEHIGH VALLEY RR
MCRR  MICHIGAN CENTRAL RR
MKTRR  MKT RAILROAD

MPRR  MISSOURI PACIFIC RR
NCRR  NASHVILLE RAILROAD
NPRR ~ NORTHERN PACIFIC RR
NSRR  NORFOLK SOUTHERN RR
NWPRR NW PACIFIC RAILROAD
NWRR  NORFOLK AND WESTERN
NYCRR  NEW YORK CENTRAL RR
NYSLRR NEW YORK ST LOUIS RR
NYSWRR SUSQUEHANNA RAILROAD
PCRR  PENN CENTRAL RR
PLERR  PITTSBURGH RAILROAD
PMRR  PERE MARQUETTE RR
PRR PENNSYLVANIA RR
RDGRR  READING RAILROAD
RIRR  ROCK ISLAND RAILROAD
SCLRR  SEABOARD RAILROCAD
SLSFRR ST LOUIS SaN FRAN RR
SLSWRR ST LOULS SW RAILROAD
SNRR  SACRAMENTO NORTHERN
SOORR SO0 LINE RAILROAD
SOURR ~ SOUTHERN RAILROAD

KRRRAX KAXARKAEAXARA KR A xk %

FULL NAME
BERKEFAAFARARKERARARRASA LR IR R AT AT AT hhdRtsE
COLUMBUS AND GREENVILLE RAILROAD

CHICAGC MILWAUKEE ST PAUL AND PACIFIC RR
CENTRAL OF NEW JERSEY RAILROAD

CHICAGO AND NORTH WESTERN RAILROAD
CHESAPEAKE AND OHIO RAILROAD

CANADIAN PACIFIC RAILROAD

CAROLINA AND NORTHWESTERN RAILROAD
CENTRAL VERMONT RAILROAD

DELAWARE AND HUDSON RAILROAD

DELAWARE LACKAWANNA AND WESTERN RAILROAD
DULUTH MISSABE aAND IRON RANGE RAILROAD
DETROLT AND MACKINAW RATLROAD

DENVER AND RIO GRANDE WESTERN RAILROAD
DETROIT AND TOLEDO SHORE LINE RATLROAD
DULUTH-WINNIPEG AND PACIFIC RAILROAD
ERIE LACKAWANNA RAILROAD

ERIE RAILROAD

FLORIDA EAST COAST RAILROAD

GULF COLORADO AND SANTA FE RAILWAY COMPANY
GULF MOBILE AND OHIO RAILROAD

GREAT NORTHERN RAILROAD

GRAND TRUNK WESTERN RAILROAD

GREAT WESTERN RAILROAD

ILLINOIS CENTRAL RAILROAD

INTERSTATE RAILROAD

KANSAS CITY SOUTHERN RAILROAD

LOUISIANA AND ARKANSAS RAILROAD

LONG ISLAND RAILROAD

LOULSVILLE AND NASHVILLE RAILROAD

LEHIGH VALLEY RAILROAD

MICHIGAN CENTRAL RAILROAD

MISSQURI KANSAS TEXAS RAILROAD

MISSOURI PACIFIC RAILROAD

NASHVILLE CHATTANCOGA AND ST LOUIS RAILROAD
NORTHERN PACIFIC RAILROAD

NORFOLK SOQUTHERN RAILRQAD

NORTHWESTERN PACIFIC RAILRQAD

NORFOLK AND WESTERN RAILROAD

NEW YORK CENTRAL RAILROAD

NEW YORK CHICAGO AND ST LOUILS RAILRCAD
NEW YORK SUSQUEHANNA AND WESTERN RAILROAD
PENN CENTRAL RAILROAD

PITTSBURGH AND TAKE ERIE RAILROAD

PERE MARQUETTE RAILROAD

PENNSYLVANTA RAILROAD

READING RAILROAD

CHICAGO ROCK ISLAND AND PACIFIC RAILROAD
SEABCARD COAST LINE RAILROAD

ST LOUIS SAN FRANCISCO RAILROAD

ST LOUIS SOUTHWESTERN RAILROAD
SACRAMENTO NORTHERN RAILROAD

300 LINE RAILROAD

SOUTHERN RAILROAD

AAXAXTAAAN AR A A AT ARTR TR AR RATRRALA LA AR A khxdk
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RAILROADS - CONTINUED

SYMBOL
kEkkkx
SPRR
TMRR
TPWRR
UPRR
YTRR
WARR
WLERR
WMRR
WPRR

YVRR
EhxAAK

STANDARD ABBREV NAME
HEXRIARAAX AT o kakdhid
SOUTHERN PACIFIC RR
TEXAS MEXICAN RR
TOLEDO AND WESTERN
UNION PACIFIC RR
VERMONT RAILROAD
WESTERN OF ALABAMA
WHEELING RAILROAD
WESTERN MARYLAND RR
WESTERN PACIFIC RR

YOSEMITE VALLEY RR
P T T e

FULL NAME

e e g e e ok e e ok ok ot ok o e ok e s ok e e ok ok ok e s e ok e ok g ok ok o ek ok o e
SOUTHERN PACIFIC RAILROAD

TEXAS MEXICAN RAILROAD

TOLEDO PEORIA AND WESTERN RAILROAD
UNION PACIFIC RATLROAD

VERMONT RAILROAD

WESTERN OF ALABAMA RAILROAD
WHEELING AND LAKE ERIE RAILROAD
WESTERN MARYLAND RAILRCAD

WESTERN PACIFIC RAILROAD

YOSEMITE VALLEY RAILROAD
Rk kA kR R AR IR ERAR AR LN AR AT R R Rk kR Rk kdk

PETROLEUM AND PIPELINE COMPANIES

STMBOL
do ek ek
AMOCO
AQCO
ARFUEL
ATRECO
BOCO
CHOCO
CITGO
CONOCO
CREQLE
GeCC
GULF
HOCO
HUMBLE
LPCO
MWPLC
NGPCA
OHOCO
PHILIP
ROCO
SHELL
30C0
SOGCO
SUNOCO
SUPOCO
TENNEC
TWOC0
Uoco

VoCo
Rk

STANDARD ABBREV NAME
RkdkREAAARRREREI AR KK
AMOCO

ASSOCIATED OIL CO
AR FUEL OIL COMPANY
ATLANTIC REFINING CO
BELRIDGE OIL COMPANY
CHEVRON OIL COMPANY
CITIES SERVICE CO
CONTINENTAL OIL CO
CREOLE PETROLEUM CO
GENERAL PETROLEUM
GULF REFINING CO
HONOLULU OIL COMPANY
HUMBLE OLL COMPANY
LAKEHEAD PIPELINE CO
MI-WI PIPELINE CO
NATURAL GAS CO

CHIO OIL COMPANY
PHILLIPS PETROLEUM
RICHFIELD OIL CO
SHELL OTIL COMPANY
STANDARD OIL COMPANY
SIGNAL OIL AND GAS
SUN OIL COMPANY
SUPERIOR OIL COMPANY
TENNECO

TIDEVATER CIL CO
UNION OIL COMPANY
VALVOLINE OIL CO

AARARRRAKRKARAKRNARARRARX

FULL NAME

KA RATRRARFRRKLATFERTHTRA ARk dode e s e Je o o de e
AMOCO OIL COMPANY

ASSOCTIATED OIL COMPANY

AR FUEL OIL COMPANY

ATLANTIC REFINING COMPANY

BELRIDGE OIL COMPANY

CHEVRON OIL COMPANY

CITIES SERVICE COMPANY

CONTINENTAL OIL COMPANY

CREOLE PETROLEUM COMPANY

GENERAL PETROLEUM CORPORATION OF CALIFORNIA
GULF REFINING COMPANY

HONOLULU OIL COMPANY

HUMBLE OIL AND REFINING COMPANY
LAKEHEAD PIPELINE COMPANY
MICHIGAN-WISCONSIN PIPELINE COMPANY
NATURAL GAS PIPELINE COMPANY OF AMERICA
OHIO OIL COMPANY

PHILLIPS PETROLEUM COMPANY

RICHFIELD OIL COMPANY

SHELL OIL COMPANY

STANDARD OIL COMPANY

SIGNAL OIL AND GAS COMPANY

SUN OIL COMPANY

SUPERICR OIL COMPANY

TENNESSEE GAS AND PIPELINE COMPANY
TIDEWATER OIL COMPANY

UNION OIL COMPANY

VALVOLINE OIL COMPANY
Rdokk ko kkh kR ko kR kAR AR AR R AR AR R AL A X R



GAS AND ELECTRIC UTILITY COMPANIES

SYMBOL

RRARKX

AGASEL
AL2CO
APC
ARIAGC
CONED
CONSEC
CTP&L
DECO
FLPCO
HLPCO
IMECO
LONESR
MINPCO
MSP+L
NJP+L
OHPCO
PEPCO
PGHE
PHELCO
PWPCO
SCECD
SCE+G
SDG+E
EE T

STANDARD ABBREV NAME
RhkrhkRAhhrhAk AL khhkks
ASSOCIATED G AND E
ALABAMA POWER CO
APPALACHIAN POWER CO
AR-LA GAS COMPANY
CONSOLIDATED EDISON
CONSUMER POWER CO

CT POWER AND LIGHT
DETROIT EDISON CO
FLORIDA POWER CO
HOUSTON L AND P CO
IN-MI ELECTRIC CO
LONE STAR GAS CO

MI NORTHERN POWER CO
MS POWER AND LIGHT
NJ POWER AND LIGHT
OHIO POWER COMPANY
POTOMAC EDISON POWER
PACIFIC G AND E CO
PHILA ELECTRIC CO

PA WTR AND POWER CO
SO CALIFORNIA EDISON
SC ELECTRIC AND GAS

SAN DIEGO G AND E CD
RAkFEER kRS RRERLARERAF

FULL NAME
Ehkhkihrhhdkhbrthhhihtdhhhihhrhthdihkrthdrarihiisn
ASSOCIATED GAS AND ELECTRIC COMPANY
ALABAMA POWER COMPANY

APPALACHIAN POWER COMPANY

AR-LA GAS COMPANY

CONSOLIDATED EDISON POWER COMPANY
CONSUMER POWER COMPANY OF MICHIGAN
CONNECTICUT POWER AND LIGHT COMPANY
DETROIT EDLSON COMPANY

FLORIDA POWER COMPANY

HOUSTON LIGHTING AND POWER COMPANY
INDIANA-MICHIGAN ELECTRIC COMPANY
LONE STAR GAS COMPANY

MICHIGAN NORTHERN POWER COMPANY
MISSISSIPPI POWER AND LIGHT COMPANY
NEW JERSEY POWER AND LIGHT COMPANY
OHIO POWER COMPANY

POTOMAC EDISON POWER COMPANY

PACIFIC GAS AND ELECTRIC COMPANY
PHILADELPHIA ELECTRIC COMPANY
PENNSYLVANIA WATER AND POWER COMPANY
SOUTHERN CALIFORNIA EDISON COMPANY
SOUTH CAROLINA ELECTRIC AND GAS COMPANY

SAN DIEGU GAS AND ELECTRIC COMPANY
AAARFREARARARRRA TR AAARRAKAARARARARKARRARLAAA

SURVEYING AND CONSTRUCTION INDUSTRY

SYMBOL
* vekdek %
AAS
ABRAMS
ACFPS
AEROS
ARI
AIRSUR
AISS
ALSTER
BAKER
BGAS
3MMS
BRADY
BRWE
BWDCO
CEJA
CFM
CHAMBA
CHIPPR
CL
COLGOV
CTMALE
DARA

DEC
TREAKE

STANDARD ABBREV NAME
RAFRARERFFARERAKRXRKE
ATLANTIC AERIAL SURV
ABRAMS AERIAL SURV
ACF SURVEYS

AERQ SERVICE CORP
ATWELL HICKS INC

AIR SURVEY CORP

A I SILANDER AND SON
ALSTER ASSOCIATES

M BAKER JR INC

BRUCE + GUNN SURVEYS
BOUTELLE MACFARLANE
BRADY LAND SURVEYING
BROCK AND WEYMOUTH
BERKELEY WTRF DEV CO
C E JOHNSON ASSQC

C F MERRIAM SURVEYOR
CHAMBLIN ASSOCIATES
CHIPPERFIELD NAVIG
CLIFFORD LEISURE CE
COLBURN AND GOVE

C T MALE ASSOCIATES
D A RATEKIN ASSOC

DAHLING ENGINEER CO
kR kRkhkkxhkkkhkhrhknk

FULL NAME
Ty o P e T T
ATLANTIC AERIAL SURVEYS

ABRAMS AERIAL SURVEYS

ACF PRECISION SURVEYS INCORPORATED
AERQO SERVICE CORPORATION

ATWELL HICKS INC

AIR SURVEY CORPCRATION

A I SILANDER AND SON

ALSTER AND ASSOCIATES ENGINEERS

M BAKER JR INC

BRUCE AND GUNN AERIAL SURVEYS
BOUTELLE MACFARLANE MEYER AND SELEE
BRADY LAND SURVEYING INC

BROCK AND WEYMOUTH ENGINEERS

BERKELEY WATERFRONT DEVELOPMENT COMPANY
C E JOHNSON AND ASSOCIATES INC

C F MERRIAM SURVEYOR

CHAMBLIN AND ASSOCIATES

N R CHIPPERFIELD NAVIGATION SERVICES
CLIFFORD LEISURE CIVIL ENGINZER
COLBURN AND GOVE CONSULTING ENGINEERS
C T MALE ASSOCIATES

D A RATEKIN AND ASSOCIATES

DAHLING ENGINEERING COMPANY

XEATRAARRAARAA TR RN R o rR Rt okl e ik ke
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SURVEYING AND CONSTRUCTION INDUSTRY — CONTINUED

SYMBOL
e
DECKER
DELTA
DUNLAP
EESCC
ZWB
FAMC
FAS
GHA
HALSEY
HDA
I[SBELL
JBB
JKPLS
KONSKI
LAFAVE
LDA
LEAS
LEGER
LEVITT
LINDSY
MADHOP
MAT
MATOTA
MCCENG
MCTUER
MGA
MHAS
MEWS
MLI
MME
MPS
NAVSER
OMAN
PAS
PGEG
PHELPS
PORTER
SBI
SCAN
SECO
SELLS
SPAN
SWECD
THOMAS
TURNER
TSI
URS
VIV
VOGI
WAA
WARD
WAWHI

WBCC
KRk

STANDARD ABBREV NAME
RERFFRIAER AT AI A AA AR AR
R L DECKER

DELTA ENGINEERS INC
DUNLAP ASSOCTIATES

E E STULLER CONST CO
E W BRAASCH CONS ENG
FALCON AIR MaPS CO
FAIRCHILD AER SURV

G HENKENHOFF ASSC
HALSEY CIVIL ENG INC
HORTON DENNIS ASS0C
ISBELL CONST CDMPANY
J B BLYDENBURGH SURV
JEFF KERN PLS

KONSKI ENGINEEZRS
LAFAVE LAND SURVEYOR
L DICKERSON As5S0C
LINMBAUGH ENGINEERING
LEGER SURVEYS INC
ITT LEVITT CORP

F M LINDSEY A5S50C
MADDOX AND HOPKINS
MEYER AND ASSOCIATES
MATOTAN ASSOCIATES
MCCLELLAND ENGINEERS
MCCAKTER AND TULLER
MCORE GARDNER ASSC
MARK HURD AER SURV
M X WELCH SURVEYS
MILLER AND LUX INC
MYERS-MACOMBER ENG
MCNAMEE PORTER AND S
NAVIGATION SERVICES
OMAN CONSTRUCTION CO
PARK AERIAL SURVEYS
PETTY GEOPHYSICAL CO
B E PHELPS INC
NORMAN PORTER ASSOC
SHERWQOD BROS INC
SCANLON ASSOCTIATES
SOUTHERN ENGINEERING
SELLS INC CON5 ENG
SPAN INTERNATIONAL
STONE WEBSTER ENG
THOMAS ENG AND SURV
A E TURNER ARCHITECT
TOBIN BURVEYS

URS COMPANY

V J VANLINT CONS ENG
VOGI IVERS AND ASSOC
WALKER + ASSOCIATES
E J WARD

WALKER + WHITEFORD
WARREN BROS CONST CO
HREhdkhd ikt iinkivis

FULL NAME

AEARREAR AL A AL AR ARA AR R A R hAk AR kxR hdhidt®

R L DECKER

DELTA ENGINEERS INC

DUNLAP ASSOCIATES

E E STULLER CONSTRUCTION COMPANY

E W BRAASCH CONSULTING ENGINEER
FALCON AIR MAPS COMPANY

FAIRCHILD AZRTAL SURVEYS

G HENKENHOFF AND ASSOCIATES

W H HALSEY CIVIL ENGINEERS INC

HORTON DENNIS ASSOCIATES

ISBELL CONSTRUCTION COMPANY

J B BLYDENBURGH SURVEYOR

JEFF KERN PROFESSIONAL LAND SURVEYOR
KONSKI ENGINEERS

A LAFAVE LAND SURVEYOR

LEWIS DICKERSON AND ASSQCIATES CONS ENG
LIMBAUGH ENGINEERING AND AERIAL SURVEY INC
LEGER SURVEYS INC

ITT LEVITT CORPORATION

F M LINDSEY AND ASSOCIATES

MADDOX AND HOPKINS SURVEYORS

MEYER AND ASSOCIATES INCORPORATED
WILLIAM MATOTAN AND ASSOCIATES
MCCLELLAND ENGINEERS

MCCARTER AND TULLER INCORPORATED
MOORE GARDNER AND ASSCCIATES

MARK HURD AERIAL SURVEYS

M K WELCH SURVEYS

MILLER AND LUX INC

MYERS-MACOMBER ENGINEERS

MACNAMEE PORTER AND SEELEY

NAVIGATION SERVICES INCORPORATED

OMAN CONSTRUCTION COMNPANY

PARK AERIAI SURVEYS INC

PETTY GEOPHYSICAL ENGINEERING COMPANY
B E PHELPS INC

NORMAN PORTER ASSOCIATES

SHERWOOD BROTHERS INC

SCANLON AND ASSOCIATES

SOUTHERN ENGINEERING COMPANY

CHAS H SELLS INC CONSULTING ENGINEERS
SPAN INTERNATIONAL INCORPORATED

STONE WEBSTER ENGINEERING CORPORATION
THOMAS ENGINEERING AND SURVEYING COMPANY
4 E TURNER ARCHITECT

TOBIN SURVEYS INCORPORATED

URS COMPANY

V J VANLINT CONSULTING ENGINEER

VOGI IVERS AND ASSQOCIATES

WALKER AND ASSOCIATES INCORPORATED

E J WARD

WALXER AND WHITEFQRD INCORPORATED
WARREN BROTEERS CONSTRUCTION COMPANY
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SURVEYING AND CONSTRUCTION INDUSTRY - CONTINUED

SYMBOL
ke kiEk
WFTA
WRA
WESGED
W8A
EkkkRk

STANDARD ABBREV NAME
AANRKARKAXCTR AT RALRKR X
W F TURNEY ASSC
WHIGMAN-REQUARDT
WESTERN GEOPHYSICAL

WILLIAMS-STACKHOUSE
REREKELKATR AR R ERTLK

FULL NAME

D T S T
W F TURNEY AND ASSOCIATES

WHIGMAN AND REQUARDT ASSOCIATES

WESTERN GECPHYSICAL COMPANY OF AMERICA

WILLTAMS AND STACKHOUSE ASSQOCIATES
AREAFRCARAXXEFRARRRAH AL AL RRA R LRI IR AR ARARRLS

MISCELLANEOUS COMMERCIAL ORGANIZATTONS AND PRIVATE FIRMS

SYMBOL
TRk Rk
AKGEO
AKLPCO
ATCO
ATT
3GCO
BW
BWCO
BULE
cece
CCICO
CH2M
CLA
CPFC
CROSET
DBA
DOWCO
DSL
DVLCO
ENVENG
FMCO
GCC

GE
GEON
GRDC
HAPT
HMCO
KETCH
LAICO
MACCO
MCAH
JICLCO
NAAY
NJZINC
PECO
PACTT
PANAM
PCC
PHILCM
PPCC
PVE
REGIS
RRLC
AEAARK

STANDARD ABBREV NAME
KAKARKRERERRERARIEES
ALASKAN GEOPHYSICAL
AL LUMBER aND PULE
ASS0C TRACTION CO
AMERICAN T aND T CO
BROWN GECQPHYSICAL CO
BRADFORD WASHBURN
BONO-WILLIAMS CO
BULE AND ASSOCIATES
CARBIDE AND CARBON
CLEVE CLIFFS IRON CO
CH2M HILL INC
CROZER LAND AS50C
CHAMPTON PAPER CO
CROUSSETT LUMBER CO
DBA SYSTEMS INC

DOW CHEMICAL COMPANY
DESIGN SCIENCES INC
D VARDEN LUMBER CO
ENVIRONMENT ENG INC
FORD MOTOR COMPANY
GLOGORA COAL COMPANY
GENERAL ELECTRIC
GEONAUTICS INC

GULF RESEARCH CO
HUGHES AIRPORT
HANNA MINING CO
KETCHIKAN PULP CO

L4 INVESTMENT CO
MACCO CORPORATION
MOLYBSDENUM CORP
MI-CA LUMBER COUMPANY
NORTH AMERICAN

NEW JERSEY ZINC CO
POHLY EXPLORATION CO
PACIFIC T AND T CO
PAN AMERICAN

PEABCDY CCAL CO
PHILLIPS CHEMICAL CO
PACIFIC PORT CEMENT
PALOS VERDES ESTATES
3T REGLIS PAPER CO
RED RIVER LUMBER CO
HEARRARTANLTIRARRARARK

FULL NAME

e R L
ALASKAN GEOPHYSICAL

ALASKA LUMBER AND PULP COMPANY
ASSOCIATED TRACTION COMPANY

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
BROWN GECPHYSICAL COMPANY

BRADFORD WASHBURN

BONO-WILLIAMS COMPANY

BULE AND ASSOCTIATES

CARBIDE AND CARBON CHEMICALS CORPORATION
CLEVELAND CLIFFS IRON COMPANY

CHZM HILL INCORPORATED

CROZER LAND ASSOCIATION

CHAMPION PAPER AND FIBER COMPANY
CROSSETT LUMBER COMPANY

DBA SYSTEMS INCORPORATED

DOW CHEMICAL COMPANY

DESIGN SCIENCES INC

DOLLY VARDEN LUMBER COMPANY
ENVIRONMENTAL ENGINEERING INC

FORD MOTOR COMPANY

GLOGORA COAL COMPANY

GENERAL ELECTRIC CORPORATION
GEONAUTICS INC

GULF RESEARCH AND DEVELOPMENT COMPANY
HUGHES AIRPORT

HANNA MINING COMPANY

KETCHIKAN PULP COMPANY

LOS ANGELES INVESTMENT COMPANY

MACCO CORPORATION

MOLYBDENUM CORPORATION OF aMERICA
MICHIGAN-CALIFORNIA LUMBER COMPANY
NORTH AMERICAN AVIATION

NEW JERSEY ZINC COMPANY

POHLY EXPLORATION COMPANY

PACIFIC TELEPHONE AND TELEGRAPH COMPANY
PAN AMERICAN AIRLINES

FEABODY COAL COMPANY

PHILLIPS CHEMICAL COMPANY

PACIFIC PORTLAND CEMENT CORPORATION
PALOS VERDES ESTATES

ST REGIS PAPER COMPANY

RED RIVER LUMBER COMPANY
ARAKR AR AR AARRRARKRAARARAR AR IR AR RAR TR A TR KRk R0k
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MISCELLANEOUS COMMERCIAL ORGANIZATIONS AND PRIVATE FIRMS - CONTINUED

SYMBOL
deddedk %k
SANDLA
SsC
SWBELL
TLDYNE
VAILCO
VITRO
WHITE
WE

o st e e Kk

STANDARD ABBREV NAME
hhkdkhkkoixhAhhehkhhhkohxx
SANDIA CORPORATION
SEISMOGRAPH SERVICE
SW BELL TELEPHONE CO
TELEDYNE INC

VAIL COMPANY

VITRO CORPORATION
WHITE PIGMENT CO

WESTERN ELECTRIC
e s s 5 e e 5 e 5k ook ok ok e ek e

FULL NAME
ARk AR TR kR A TR EEC TR LR AL AL AR R AR A TR AR RS
SANDIA CORPORATION

SEISMOGRAPH SERVICE CORPORATION

SOUTH WESTERN BELL TELEPHONE COMPANY
TELEDYNE INCORPORATED

VAIL COMPANY

VITRO CORPORATION

WHITE PIGMENT COMPANY

WESTERN ELECTRIC COMPANY

kddekkdkhdkhdrkhhkhdk kb khkiehthxkrekhhxxihhxk

ACADEMIC INSTITUTIONS AND AMATEUR ORGANIZATIONS

SYMBOL
RExxR%
BMS
BSA
CORUNL
cu

ECM
FSNSCH
TASUNIL
JPL
KSU
LAFCOL
LAHSCH
LASU
LERIGH
MISCOL
MIT
MITU
MSSU
MUNLV
NDSU
ORTI
SUNLV
TCU

gc

UFL
UHI
UNM
uTy
UTX
VA
UWI
WILCOL
WVUNIV
PRt 4

STANDARD ABBREV NAME
Rkkkkkkkhkrhha itk
BOSTON MUSEUM OF SCI
BOY SCOUTS

CORNELL UNIVERSITY
COLUMBIA UNIVERSITY
ENG CLUB OF MEMPHIS
FARMINGTON STATE
I0wA STATE UNIV

JET PROPULSION LAB
KANSAS STATE UNIV
LAFAYETTE COLLEGE
LOS ALTOS HIGH SCH
LOULSIANA STATE UNLV
LEHIGH UNIVERSITY
MICHIGAN ST COLLEGE
MASS LNST OF TECH
MICHIGAN TECH UNIV
MISSISSIPPI STATE
MARQUETTE UNLVERSITY
NORTE DAKOTA STATE U
OREGON TECH INST
STANFORD UNIVERSITY
TEXAS CHRISTIAN UNIV
UNIV OF CALIFORNIA
UNIV OF FLORIDA
UNIV OF HAWAII
UNIVERSITY OF M
UNIVERSITY OF UTAH
UNIVERSITY OF TEXAS
UNLV OF VIRGINIA
UNIV OF WISCONSIN
WILLIAMS COLLEGE

WEST VIRGINIA UNIV
RAkkARAR ARk RARAARAE LA

FULL NAME

e v ok o s Sk s e sk o ok ek S R sk sk S e ek R Sk ok sk ek
BOSTON MUSEUM OF SCILENCE

BOY SCOUTS OF AMERICA

CORNELL UNIVERSITY

COLUMBIA UNIVERSITY

ENGINEERS CLUB OF MEMPHIS
FARMINGTON STATE NORMAL SCHOOQL
LOWA STATE UNIVERSITY

JET PROPULSION LABORATORY
KANSAS STATE UNIVERSITY
LAFAYETTE COLLEGE

LOS ALTOS HIGH SCHOOL
LOUISIANA STATE UNLVERSITY
LEHIGH UNIVERSITY

MICHIGAN STATE COLLEGE
MASSACHUSETTS INSTITUTE OF TECHNOLOGY
MICHIGAN TECHNICAL UNIVERSITY
MISSISSIPPI STATE UNIVERSITY
MARQUETTE UNIVERSITY

NORTH DAKOTA STATE UNIVERSITY
OREGON TECHNICAL INSTITUTE
STANFORD UNIVERSITY

TEXAS CHRISTIAN UNIVERSITY
UNLVERSITY OF CALIFORNIA
UNIVERSITY OF FLORIDA
UNIVERSITY OF HAWAII
UNIVERSITY OF NEW MEXICO
UNIVERSITY OF UTAH

UNIVERSITY OF TEXAS

UNIVERSITY OF VIRGINIA
UNIVERSITY OF WLSCONSIN
WILLIAMS COLLEGE AT WILLIAMSTOWN MA

WEST VIRGINIA UNIVERSITY
KR A Ak AR RNk kR Rk Rk ek e A v e de Yok s ek
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GENERAL NON-SPECIFIC DESIGNATORS

SYMBOL STANDARD ABBREV NAME FULL NAME
FREKIK  ARKAAARRIAARLRARRALER RRARAR AR R AR EA AR LR A RN LR AA KR AR AR AR TR KAk

LOCENG LOCAL ENGINEER LOCAL ENGINEER (INDIVIDUAL OR FIRM)
LOCSUR LOCAL SURVEYOR LOCAL SURVEYOR (INDIVIDUAL OR FIRM)
UNK UNKNOWN UNKNOWN PERSON OR FIRM

hhkikRAA A b bRt hhh kbbbt dxhdh ARt thbhRhdd Rt h A Ak Rk dd AR kA th kAR tRtN



ANNEX D

GUIDELINES FOR SURVEY POINT NAMES AND DESIGNATTONS

VERTICAL CONTROL POINTS

A vertical control point, commonly referred to as a2 "bench mark' (BM), is
a monumented (or otherwise permanently marked) survey point escablished
for the purpose of providing eslevarion reference for mapping and charting
activiries and for a wide variety of engineering and sciencific applica-
rions.

A verticzl control poiat is normally identified by a number or by an alpha-
numeric symbol which is usually scamped on the respective disk marker (or
ocherwise inscribed on the benxch mark monumentc). Lass frsqueatly, a beach
mark is assigned a concise, intelligible name. In principle, the designa-
tion by means of which z wertical control point is identified for publica-
tion purposes should be identical to or closely resemble the designation
wnich actually appears on the respective marker; however, extraneous infor-
mation is frequently present which is not desired to be included as a part
of the designarion. For example, the designation of a bench mark should
not include the eslevation which may a2lso be stamped on the respective disk
marker, and it does net generally include the "year mark set' (excepr for
bench marks which have been raset - see below).

[n every case, the designetion assigned to a bench mark for aucomatic data
processing purposes must be as close as possible to the designation which

appears in the heading of the respective bench mark descriptions, subject

to the following guidelines:

1. A bench mark designation must not exceed 25 alphanumeric characrars
(including all imbedded blanks). Abbreviate and/or esdit an existing desig-
nation as necessary to conform co this limit.

2. A bench mark designation mav include the name or abbreviation of the
agency or organizacion which established che vertical centrel poiamc (if
other than NGS or CGS) - see ANNEX C, p. C~L.

Example: Designacion:
2903 (USGS) 2903 TJSGS
GAGING STA MORC GAGING STA MORC

3. The only special characters permitted in a bench mark designatiom are
the blank { ), plus (+), minus (-), equals (=), slash (/), a2nd the decimal
point (.); when used, these special characters must net be separated from
adjacent characters by any blanks. Commas and parentheses ars not allowed
to appear in a2 bench mark designacion.

Example! Designation:
CH 1174, USGS = 297400 (A) CH 1174=29%7+00 A [USGS



4. Unless a hyphen (minus sign) is specifically indicated, all alphz and
numeric character groupings which occur in a2 bench mark designation must
be separated by & blank, Care should be taken that only one blank is used.
for this purpose; two blanks in a row will be interpreted as eand of the
designation.

Example: Designation:
TT17B TT 17 B
TT-17RB TT-17 B
TT-17-B TT-17-B

5. A period may not azppear imbedded in or adjacent to a grouping of alphz
characters; however, a decimal point may appear imbedded in (but not adja-
cent teo) a grouping of numeric characters.

Example: Degignation:
MI. 14.2 MI 14.2

4419, 4418

PALMER N.E. BASE PALMER NE BASE

6. For bench marks which carry multiple stamped designation, the designa-
tions involved should be concatenated with the equal sign (=) used as sepa-
rator, subject to the 25-character total length limit,

Example: Designation:

H 14 (USGS) and TIDAL 3 H 14 USGS=TIDAL 3
P99, C 104, and GAGING STA P 99=C 104=CAGING STA
STA. NO. 3 and ML. 182.5 STA NO 3=MI 182.5

7. Other multiple designarions which are not concatenated as indicated in
the preceding paragraph (either because they do not appear stamped on the

respective disk marker or because they had to be left out in order te meet
the 25-character total length limit) must be given as separate data items

£o be carried as "aliases" in the descriptive data.

8. Non-specific descriprive terms are not to be treated as ''double desig-
nations'" and hence are nor to be carried as aliases, either.

Example: Designation:

A 307, TIDAL BM A 307

H 14, TIDAL 3 H L4=TIDAL 3

114.3, CHISELED SQUARE 114.3

C 104, STA 1 TIDAL 2 C 104=STA 1 TIDAL 2

9. Elevation stamped on the disk marker (or otherwise inscribed on the
bench mark monument) is not tc be carried as a part of the respective
bench mark designation.

Example: Designation:
H 325 230,695FT H 325
1408 (MORC) ELEV 95.3 FT 140 B MORC

D=2



10. The "year mark set" is to be carried as a part of a bench mark desig-
nation only for those bench marks whose designation has not been altered
after they were reset. In such a case, the word RESET and the respective
year (e.g. RESET 1973) must be appended tc the original bench mark designa-
tion; however, if the original designation exceeds 14 characters in length,
the word RESET i{s to be omirted and only the "year mark set" appended., In
the case of a bench mark which has been reset more than once, only the

most recent ''vear mark set" is to be indicated.

Example: Designaticn:
203, resect in 1930 and 1967 203 RESET 1967
H3235 19635 USGS 320.6%5FT H 323 1JSGS

TT 8 1935, reser ia 1963 TT 8 RESET 1965

LAKE WASHINGTON, resetr in 1970 LAKE WASHINGTON 1970

11. Deccasicnally, a horizontal control point is included 2s a bench mark
in a wvertical control network. Ino such a case, the published name of the
horizontal control point in question (i.e., the name which appears in the
heading of the respecrtive startion description and/or subsequent recovery
notes), modified as necessary to conform to the guidelines contained
herein, should be used as the bench mark designacion.

Example: Designation:
CHARLOTTE (USGS) CHARLOTTE USGS
BOULDER 1935 BOULDER

CHICO 1948, reset im 1971 CHICO RESET 1971

12. When the reference mark of a horizontal control peint is included as

a bench mark in a verrical control network, theé name or designation of the
reference mark in question, modified as necessary to conform to the guide-
lines contained herein, should be used as the bench mark designarion. The
name ©f a reference mark is normally formed by appending the symobols RM 1,

RM 2, ..., RM 13, erc. to the name of the respective horizontal control
peint for reference marks stamped NO 1, NO 2, ..., NO 13, ecc.

Example: Designation:

CHARLOTTE NQ. 1 CHARLOTTE RM 1

BOULDER 1935 NO 6 BOULDER RM &

CHICO 1848 NO 3, reset inm 1371 CHICO RM 3 RESET 1971

13. When the azimuch mark of 3 horizontal control point is included as

a bench mark in a wvercical control network, the name or designacion of the
azimuch mark in gquestion, modified as necsssary to conferm to the guide-
lines contained herein, should be used as the bench mark designacion. The
name of an azimuth mark is normally formed by appending to the name of the
respective horizontal contrel point the symboi AZ MK if only ome azimuth
mzrk is involved (as is the usual case), or else the symbols AZ YK 2, AZ
MK 3, ete. for azimuth marks stamped NC 2, NO 3, etc.

Example: Designation:
CHARLOTTE (azimuth mark) CHARLDTTE AZ MK
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Example (continued): Designation:

BOUVLDER 1935 NO.3 BOULDER AZ MK 3
CHICC 1948, reset in 1971 CHICO AZ MX RESET 1971
N WASH AZI N WASH AZ MK

14. & temporary bench mark (TBM) must carry the letters "TBM" as the first
three characters of the designation.

Example: Designation:
TBM 12 TBM 1 A
14 TBM 14

Whenever the need arises for a guideline to deal with a situation not
covered herein, the user is encouraged to communicate with the Director,
National Geodetic Survey Infeormation Center (NGSIC), te have the proposed
guideline confirmed and incorporated in this ANNEX.

HORIZONTAL CONTROL PQINTS - TO BE COMPILED. Sufficient guidelines concern-
ing the names and/or designations of horizontzl centrol points, reference
marks, and azimuth marks will be found in Chapter 2, p. 2-30 - 2-35, and

in Chapter 3, p. 3-20 - 3-22,




ANNEX E

STATION ORDER-AND-TYPE (0T) CODES

This ANNEX conctains liscs of the various types of herizontal control
points with cthe corresponding two-digit Order-and-Type (OT) Codes which
are used ro classify every horizontal control point according to che
general order of accuracy of the main-scheme network of which it is a parc
and according ro the surveying method by means of which it is positioned.
The use of the OT Codes 18 explained in Chaptser 2 (p. 2-36 - 2-39).

The first digic (i.e., cthe "order digic') of the OT Code indicates the
order of accuracy of the main-scheme network of which the horizonral
control point in question is a part or to which it is connected. It also
indicates whether the horizontal concrol point is permanently marked and
recoverable (e.g. a monumenred station or a landmark) or not permanently
marked and hence nomrecoverable (e.z. an auxilliary poiat):

ORDER DIGITS OF RECOVERABLE PQINTS:

~ Trans-Continenral Traverse (TICT)

lst-Order Survey Scheme

2nd-0Order (Class 1 and Class II) Survey Scheme

3rd-Order (Class T and Class II) Survey Scheme

Lower-Than-3rd—Order Survewv Scheme and Supplemental
Unmonumented Recoverable Landmarks (see p. E=4)

L = O

QRDER DIGITS OF NONRECOVERABLE POINTS:
5 = lsc-Order Survev Schems
6 - 2od-Order (Class I and Class II) Survey Scheme

7 = 3rd-Order (Class I and Class II) Survey 3cheme
8 - Lower-Than-3rd-Order Survev Scheme

The second digic (i.2., the "tvpe digit") of the OT Code indicates the
tvpe of the (primary) surveying merhod by means of which the horizontal
control poinc is posiricned. It also indicates wnether the horizontal
concrol poinr in quescion is a main-scheme scarion (i.e., cne which iIs
essenrial to the survey scheme) or 2 supplemental station (i.e., one
which is incidental to the survey scheme):

4

b

[YPE DIGITS OF MAIN-SCHEME STATICNS:

1 - Pesiticned Primarily by Triaagulation (or by Intersection)
2 - Positicned Primarily by Trilateration
3 - Positioned Primarily dy Traverse

TYPE DIGITS OF SUPPLEMENTAL STATIONS:
— Positioned Primarily by Triangulacion
- Positioned Primarily by Trilateration
Positioned Primarily by Iraverse
- Pesitioned by Interssction (Mote: 1| if Main-Scheme Stacion)
= Pesizicned by Resection

X =) O Uy L~
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ORDER-AND-TYPE (OT) CODES OF RECOVERABLE HORIZONTAL CONTROL POINTS - meonu-

mented (or otherwise permanently marked) stations, published as indicated,

SURVEY PROCEDURES STATION TYPE 0T PUBLISHED
TS ML TN,
STATIONS OF THE TRANS-CONTINENTAL TRAVERSE (TCT)
TCT Procedures Main-Scheme* 03 1lst-Order
TCT Procedures Supplemental®# 06 1st-Qrder
MONUMENTED STATIONS POSITIONED PRIMARILY BY TRIANCGULATION
lsc-Order Main-Scheme 11  1st=Order
Ist=0rder Supplemental 14 2nd-Order
2nd-0Order (Class I or 1I) Main-Scheme 21 2nd-Order
2nd=0rder (Class I or 1I) Supplemental 24  2Znd-Order
3rd-0Order (Class I or 1I) All Stations 31 3rd-Order
Lower=Than=-3rd=0rder All Stations 41  Low-Order
MONUMENTED STATIONS POSITIONED PRIMARTILY BY TRILATERATION
lst=0Order in=Scheme 12 lst-Order
lst-Order Supplemental 15 2nd-Order
2nd-0Order (Class 1 or 1I) Mzin-Scheme 22 Znd-Order
Znd=-Order (Class I or I1I) Supplemental 25 2nd-Order
3rd-Order (Class I or II) All Stations 32 3rd-Order
Lower-Than-3rd-0Order A1l Starions 42  Low=Order
MONUMENTED STATIONS POSITIONED PRTMARILY BY TRAVERSE
let-Order Main-Scheme 13 1sc-Order
lst-0Order _ Supplemental 16 2Znd-Order
2nd-0rder (Class I eor II) Main-Scheme 23 Ind-Order
2nd-0rder (Class I ecr 1I) Supplemental 26 2nd-Order
3rd-Order (Class I cor II) All Stations 33 3rd-Order
Lower-Than—-3rd-0Order All Stations 43  Low-Order
MONUMENTED STATIONS POSITIONED BY INTERSECTION
1st-Order Main-Schene 11  1lst-0Order
1st-Order Supplemental 17 2nd-Order
2nd-0rder (Class I or 1I) Main-Scheme 21 2nd-QOrder
2nd-0Order (Class I or II) Supplementeal 27 2nd-Order
i;i;gfggr (glgss T or II) All Stations 37 3rd-Order
an-3jrd-Order All Stationms 47 Low-Order
MONUMENTED STATIONS POSITIONED BY RESECTION
lst~Order All Stations 18 2Znd-Order
an—OrQer (Class I or II) All Stations 28 2nd-Order
drd-Order (Class I or II) All Stations 38 3rd-Qrder
Lower-Than-3rd-Order All Statioms 48 Low-Order
* Main-Scheme Starion - one which 1s essencial t¢ the survey scheme.

** Supplemental Station - one which is incidental to the survey scheme.



QRDER=AND-TYPE (0OT) CODES OF NONRECOVERABLE HORIZONTAL CONTROL POINTS -
temporary or auxilliarv poincs, not permanently marked, which must be
carried in the files for network integrity purposes. These horizontal
control points will not be published.

SURVEY PROCEDURES STATION TY?PE oT
T T T e T T T T O L e T e hrissiasinshanabi ittt i e | 11101

STATIONS OF THE TRANS-CONTINENTAL TRAVERSE (TCT) - must be monumented.

UNMARKED STATIONS POSITIONED PRIMARIIY BY TRIANGULATION

lsc=Order Main-Scheme* 31
lsc=~0rder Supplemencal#* 54
Ind-Ordar (Class I or 1II) Main-Scheme 6l
Znd-Order (Class I or I1) Suppliamencal 54
3rd-Crder (Class I or II) All Scatiens 71
Lower-Than-3rd-Ordser All Stacions 81
UNMARKED STATIONS POSITIONED PRIMARILY BY TRIIATERATION
lsc=Qrder Main-Schene 52
lsc-0Order Supplemental 33
2nd-Order (Class I or II) Main-Scheme f2
2nd=-0rder (Class I or II) Supplemental 83
Jrd=-0Order (Class I or II) All Stations 72
Lower-Than-3rd-Order All Stations 82
UNMARKED STATIONS POSITIONED PRIMARILY BY TRAVERSE
lst-Order Main-Scheme 33
lsc=-Order Supplemental 38
2nd-Qrdar (Class I eor II) Main-Scheme 83
2nd=-0Order (Class T or 1II) Supplemaencal a6
Jrd-Order (Class [ or II) All Srations 73
Lower-Than-3rd-0Order All Stacions 33
UNMARKED STATIONS POSITIONED BY INTERSECTION
lst-Order Main-Scheme 51
Isc-Order Supplemental 37
2nd-Order (Class I cr II) Main-Scheme Al
2nd=0Order (Class I or II) Supplemental 57
3rd-Order (Class I cor II) All Stacions 7
Lower-Than-3rd-Order All Stations 27
IINMARXED STATIONS POSTITIQNED BY RESECTION
lsz=0Order All Zrartions 38
2ad=-Order (Class T or II) All Stations 58
jrd=Order (Class I or 1II) A1l Stations 7
Lower-Than-3rd-0rder All Scations 38
* Main-Scheme Staticn - one which is sssencial to the survey scheme.
%% Jupplamental Scacion - one which is incidentzl to the survey scheme.



ORDER-AND-TYPE (0T) CODES OF UNMONUMENTED RECOVERABLE LANDMARKS - normally
positioned as supplemental low-accuracy control points, possibly used as
mzin-scheme triangulation stations (e.g. & well-defined church spire used
as the unoccupled center of a central=-point figure in a triangulation
network), published as indicated.

SURVEY PROCEDURES STATION TYPE 0T PUBLISHED
MMM TN TSmO

LANDMARKS USED AS MAIN-SCHEME TRIANGULATION STATIONS

Ist-0Order Main-Scheme 11 Ist=Order
2nd-0Order (Class I or II) Main-Scheme 21 2nd-Order
3rd-Order (Class 1 or II) Mailn-Scheme 31  3rd-Order
Lower-Than-3rd-Order Main-Scheme 4] Low-0Order

LANDMARKS POSITIONED AS SUPPLEMENTAL CONTROL POINTS

Anv-0rder Traverse Supplemental 43  Low-Order
Anv-0Order Intersection Supplemental 47 Low=Order
Anv-Order Resection Supplemental 48 Low-Order



ANNEX F

NGS SURVEY EQUIPMENT CODES

000-099 - Special Instrumentacion

100=-199 - Theodolites and Transists

200-299 - Leveling Instruments

300-399 - Lavaling Reds and Staves

400-499 = Steel and Invar Tapes

500-599 - Lightwave Distance-Measuzing Equipment
800-699 = Infrarsd Distance-Measuring Equipment

700-799 - Recrro-Reflecrors

800-899% - Microwave Distance-Measuring Equipment
900-999 - Unassigned

The purpose of the National Gecdetic Survey (NGS) Survey Equipment Code
is to provide a three-digic ideatifier for each item of survey equipment
commonly used in connection with nhorizoncal and vertical control surveys
in the United Staces. The code has been devised in such a manner thac
the first digit of the three-digit identifier would indicate a specific
category of survey equipment. Accordingly, chere are ten broad survey
equipment categories, the first of which (000-099) is reserved for
special inscrumentation, and the last (200-999) is as yet unassigned.
The ten survey equipment categories are listed zbove.

Within each category, specific items and/or classes of survey equipment
have been grouped into subcatsgories and assigned unigque thrae-digic

code numbers. The grouping of survey equipment inte subcategories is
intended to raflect the level of accuracy attainad in common usage of

the specific items or classes of survey equipment in question and not
necessarily cheir inrrinsic or potential accuracy. In each category and
subcategory, a code is provided for items of survey equipment which do not
appear among the items listed or which arc not specifically idencified.
The respective lists of survey equipment are not all-inclusive, and series
of numbers have been skipped in each catregory and/or subcategory ro allow
tor additions.

)
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CODE

(o]

010

011
012
013
014
015
0leé
017
018
01¢

630

031
(032
033
034
035
036
037
038

100

101
102
103
104
105
106
107

MANUFACTURER INSTRUMENT MODEL OR TYPE
TR,

T T T T T T T L T T ey T e T T T T AT AT

000-099 - SPECIAL INSTRUMENTATION

Unspecified Unknown Instrument or Systcem

001=-00% - Reserved for Abselute Gravity Devices

010-029 - Gravimeters

Unspecified Gravimeter

Frost frost Gravimerter

North American North American Gravimeter
LaCoste-Romberg Early Models

LaCoste-Romberg G-Meter

LaCoste-Romberg D=Mater

Worden Unspecified

Worden Uncompensated Model

Worden Temperature—-Compensated Model
Scintrex CG=~2

030-049 — Doppler Satellite Tracking Systems

Unspecified Doppler Satellite Tracking System
Magnavox Geoceiver or Geoceiver II

JMR JMR-1

ITT ITT 5500

Magnavox MA-7024A

APL Tranet

Canadian Marconi CMA 7224
Canadian Marconi CMA 722B
Magnavox MX-1502

100-189 - THEODOLITES AND TRANSITS

Unspecified Theodelite or Tranmsit

101-199 - Instruments of Geoderic Astronomy

Various Zenith Telescope

Various Meridian Telescope, Transit, or Circle
Various Bamberg-Tvpe Astronomic Transit

Wild T-4

Kern DRM3-A

Gigas-Askania TPR

Zeiss/Jena Theo-002

F=2



CODE

120

121
122
123
124
125
126

140

141
142
143
144
143
146
147
148
149
130
131

160

161
152
163

lod

e
] "= =]
L)

MANUFACTURER

INSTRUﬁfNT MODEL OR TYPE

120-139 - First-Order (CGeodetic) Theodolites

Unspecified

Various
Various

Wild

Kern
CTS/Vickers
Bilger-Warrs

avil, 0Y2, OV5 Directc-Reading Theodolite

Ramsden~Type 30, 24, l2-inch Theodolite
USC&GS Parkhurst

T-3

DRM3

Geodetic Tavistock

Mizropric No. 3

140~159 = Sacond-Order (Universal) Theodolirtes

Unspecified 1", 2", 3" Direct-Reading Theodolire
Various USC&GS 7-inch Repearing Theodolite

wild T-2 or T-2E

Kern DKM2 or DKM2-4

CTS/Vickers V=400 Series

Hilger-watts Microptic No. 2

Dietzgen/Askania A2 or AZE

Zelss/Oberkochen Th2

Zeiss/Jena Thee=010 or Theo-010A

Nikon NT-3 or NT-3

Sokkisha TM=1a

Geotec TH=-01

160-159 - Third-Order (Comnstruction) Theodolires

Unspecified Construction Theodeolite or Tramsit
Various i0" Direct-Reading Theodelite or Transitc
Various 20" Direct-Reading Theodolite or Tramsitc
Various 30" Direct-Reading Theodolite or Tramsit
Various 1' Direcc-Reading Theodolire or Tramsit

170-179 - 30' or Coarser Angulaticn Devices

Unspecified

Various
Various
Various

30" or Coarser Angulacion Device

30' or Coarser Theodolire or Transit
30" or Coarser Compass Davice
30' or Coarser Protractor

L80=199 - Gvroscopic Theodolites

Unspeciiied

Gyro-Theodgolite
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CODE

200

211
212
213
214
215
216
217
218
21¢
221
222
2’)
294

-

5

231
232
233
234
235
236
237
238

250

251
252
253
254

MANUFACTURER INSTRUMENT MODEL OR TYPE
M P THII T

e T T Ly i T T I O A

200-295 - LEVELING INSTRUMENTS

Unspecified Leveling Instrument

210-249 — Precise (Geodertic) Levels

Unspecified Precise Level

211=-230 = Precise Spiric (Bubble-Vial) Levels

Various USC&GS Fischer

USC&GS Stampfer-Type (1877-1899)
Buff & Berger Van Orden or Mendenhall
Various Kern-Type (US Engineers)
Zeiss Ni=TIII or Ni-A
Zeiss/Jena Ni-004

Wild N=3

Kern NE3-M

Breithaupt NABOK

Fennel Precise Level
Hilger-Watts Precise Level
CTS/Vickers Geodetic Level

Sokkisha PL-5

Keuffel & Esser Precise Level

231-249 - Precise Compensator (Self-Aliening) Levels

Zeiss/Oberkochen Nil
Zeiss/Oberkochen NiZ

Zeiss/Janz Ni-002
Zeiss/Jena Ni-007

Wild NA=-2Z or NAK=2
Salmoiraghi 5190

MOM Ni-aA31
Sokkisha B-1

250-289 - Engineer's (Universal) Levels

Unspecified Engineer's Level

251-270 - Engineer's Spirit (Bubble-Vial) Levels

Various 18=inch Dumpy-Type Level
Various 18-inch Wye-Type Level
Zeiss Ni-II or Ni-B

Zeiss/Jena Ni-030
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CODE

255
256
257
253
259
280
261
262
263
264
263
266

o
~
(=1}

[ 0 6 T O T ST S 2 SR

R R e
= 0 00~ o

291
292
293

00

310

MANUFACTURER INSTRUMENT MODEL OR TYPE

T T o T T T D T T T O e T T T T T T

251-270 - Engineer's Spirit Levels - Continued

Wwild N-2 or NK-2

Xern NK3

Kern NK2

Kern GK23

Breithaupt NAKRE

Fannel Engineer's Level
Hilger-Watts Engineer's Level
CTS/Vickers Engineer’'s Level
Salmoiraghi 5160 Series
Nikon 32

Sokkisha TTL-5 or TTL-6
Geotec L-11 or L-21

271-289 - Engineer's Compensacor (Self-Aligning) Levels

Zelss/Oberkochen Ni22
Zeiss/Jena ¥i-025

Kern GK1-4
Breithaupt AUTOM or AUCIR
Fannel AUING
Hilger-Warcs AUTOSET
Salmoiraghi 3173, 3173, or 5180
Ertel INA

Nikon AE Series
Sokkisha B-2

Gaotec AL=2 or AL-23

290-299 - Builder's (Comstruction) Levels

Unspecified Builder's Level

Various Builder's Dumpy-Type Spirit Level
Various Builder's Tilting Spiric Level
Various 3uilder's Compensaror Level

300-399 - LEVELING RODS AND STAVES

Unspecified Leveling Rod or Stave

310-349 = Precise " ~uwl..{c) Metal-Scale luds

"

Unspecified Precise 'wrzl-scale Rod
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CODE

311
312
313
314
315
316
317
318
319
320
321
322
323

390

391
392
393
364

400

421
422

MANUFACTURER INSTRUMENT MODEL OR TYPE

310-349 ~ Precise Meral-Scale Rods - Continued

USC&Gs USC&GS Pre-Inver Rods
USC&GS Invar (Introduced in 191§)
Zeiss/Oberkochen Invar

Zeiss/Jena Invar

Wild Invar

Kern Iinvar

Breithaupt Invar

Fennel Invar

Hilger-Watts Invar

CTS/Vickers Nilex

Salmoiraghi Invar

Keuffel & Esser Lovar

Gurley Invar

350-38% - Ensineer's Wooden Rods and Staves

Unspacified Engineer's Wooden Rod or Stave
Various US Engineers l2-foor Rigid Rod
Various US Geological Survey lZ-foot Rigld Rod

390-29% - Builder's Rods and Staves

Unspecified Builder's Rod or Stave
Various Philadelphia Rod
Various Chicago Rod

Various California Rod

Various 12-foor Folding Rod

L00-499 - STEEL AND INVAR TAPES

Unspecified Steel or Invar Tape

L20=439 - Calibrated Invar Teapes

Unspecified Calibrated Invar Tape
Various 25-merer Calibrated Invar Tape
Various 50-meter Calibrated Invar Tape
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CODE MANUFACTURER INSTRUMENT MODEL OR TYPE
mmzmm mmmmmmmmmmmmmmT

440-459 - Calibrated Steel Tapes

440 Unspeciiied Calibrated Steel Tape

441 Various 30-meter Calibrated Steel Tape
442 Various 100-foor Calibrated Steel Tape
4473 Various J00-foor Calibraced Steel Tape

46(0-479 - Uncalibrated Steel Tapes

460 Unspecified Uncalibrated Steel Tape or Ruler
461 Various 30-meter Uncalibrated Steel Tape
462 Various 100=-foor Uncalibrated Steel Tape
463 Various J00-toor Uncalibrated Sceel Tape

300-599 - LIGHTWAVE DISTANCE-MEASURING EQUIPMENT

300 Unspecified Lightwave Electrc-Optical DME
301 AGA Geodimeter Model 1

502 AGA Geodimeter Model 2 or 24

503 AGA Geodimeter Model 3

504 AGa Geodimerer Model 4a&, 4B, or 4D
505 AGA GCeodimeter Model 4L

506 AGA Geodimerer Model 6

507 AGA Geodimeter Model 6A

308 AGA Geodimeter Model 6B

509 AGA Geodimeter Model ABL

510 AGA Geodimeter Model 7T

511 AGA Geodimecer Model 700 or 710
512 AGA Cecdimerer Model 76 or 78

513 AGA Geodimerer Model 8

331 Keuffel & Esser LSE Ranger I, II, or III

532 Xeuffel & Esser LSE Ranger IV

533 Keuffal & Esser LSE Ranger V

534 Xeuffal & Esser LSE Rangemasrer

541 Spectra-Physics Geodolire 3G

342 Spectra-Physics Transiclite LT-3

551 Kern ME-3000 Mekometer

et
i
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CODE

600

601
€11
6l2
621
622
631
632
641
BLl
B4l
651
651
661
662
571
672
681
691
692

700

800

801
802
803
804
805
809
831
§32
841
851

MANUFACTURER

INSTRUMENT MODEL OR TYPE

N e A e T T T T T T A Y T T e e

600-698 - INFRARED DISTANCE-MEASURING EQUIPMENT

Unspecified

AGA
Plessey
Plessey
wWild
wild
Rern
Rern
Zeiss/Oberkochen
Zeiss/Oberkochen
Zelss/Oberkochen
Reuffel & Esser
Keuffel & Esser
Hewletrr~Packard
Hewlett-Packard
Cubic
Cubic

rrol & Reed
Nikon
Nikon

Infrared Electro-Optical DME

Geodimeter Model 12
Telluromerer CD=6
Telluromerer MA-100
Distomac DI-3 Series
Distomat DI-10 Series
DM=500

DM=-1000 or DM-2000

SM 11 or RegElta 14
Eldi Series

SM &

LSE Microranger or Microranger 1I
LSE Autoranger

3800

3805 or 3810

Cubitcape DM-60

HDM=-T0

Akkuranger Mark I
Beetle 500 or 5008
Beetle 1000 or 1000S

700-72% - RETRO-REFLECTQORS

Unspecified

Rerro-Rellecror

800-89% - MICROWAVE DISTANCE-MEASURING EQUIPMENT

Unspecified

Plessey
Plessey
Plessey
Plessey
Plessey
Plessey
Wild

wWild
Cubic
Fairchild

Microwave Electro-Magnetic DME

Tellurometer MRA-1
Tellurometer MRA-2
Tellurometer MRA-2
Tellurometer MRA=-4
Telluromerer MRA-3
Tellurometer CA-1000
Distomat DI-30
Distomat DI-60
Electrotape DM-20
Microchain



ANNEX G
WEATHER CODE FOR HORIZONTAL OBSERVATIONS
TO BE COMPILED. Sufficient informatiom concerning the weather code to be

used in connaction with horizomtal control survey observarions will be found
in Chapcter 2, pp 2-9 - 2-10.
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ANNEX H

STANDARD TIME ZONES
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ANNEX I

SUMMARY OF CODES USED IN STATION DESCRIPTIONS

This ANNEX contains lists of codes which are used in the preparation of
station descriptions and recovery notes pertaining to horizontal control
The use of these codes is explained in Chapter 3, entitled
HORIZONTAL DESCRIPTIVE (HZTL DESC) DATA. See ANNEX J
codes used in connection with original and recovery descriptions of
vertical control points.

points

-

for a summary of

DRC CODE - used to identify the descriptive data as to its type.

D - self-standing station description
R - self-standing recovery note
C - combined set consisting of one

complete station description
or recovery nore followed by
abridged subsequent recovery
note(s) for the same station.

MARK CODE = ro be used as a prefix for the SETTING CODE (all except L)
or LANDMARK CODE (L only).

A - aluminum marker

o O w

o o

G

bolt

cap-and=-bolt

survey disk
(any type)

earthenware pot
tlange-encased rod

glass bottle
drill hole

SETTIN

00

01
02
03
0&
05
06
07
08
09

10

CODE - r£o be
setting not

driven into
imbedded in

I - metal rod R -
J - earthenware jug g -
K = ¢clay tile pipe T -
L - landmark U -
M - ammo shell casing V -
N - nail X -
0 - chiseled circle Y -
P - pipe cap z-
Q

~ chiseled square
used with all MARK CODE prefixes
listed - see description

the ground
the ground

surrounded by a mass of concrete

set into the top of an irregular mass of conc
set into a drill hole in bedrock

set into a drill hole in a concrete slab

set into a drill hole in a concrete ledge

set into the top of a round concrete monument

rivet

spike

chiseled triangle
concrete post

stone monument
chiseled cross
drill hole in brick
see description

other than L.

rete

set into the top of a square concrete monument
crimped onto a metal rod driven into the ground *
1-1 Revised 780501



SsUryoended 13

b2
43
44

30
35
36
57
58
39
60
65
65
67
63
6%
70
75
76
77
78
79
80
85
86
87
88
89
90

95
96
97
98
99

ser into the top of a metal pipe ...
«+. driven into the ground
.. imbedded in the ground
. ounded by a mass of concrete
... imbedded in a mass of concrete
set In concrerte at the center of a clay tile pipe ...
.«. cemented to a wooden pile driven into marsh
.. imbedded in the ground
.. surrounded by 2 mass of concrete
.+«. imbedded in a mass of concrete
set into a prefabricated concrete block ...
«. imbedded in the ground
... surrounded by a mass of concrete
.+. lmbedded in a mass of concrete
set into the top of a prefabricated concrete post ...
+«+ imbedded in tae ground
++. surrounded by a mass of concrete
... imbedded in a mass of concrete

in rock outcrop
set inte a drill hole in rock outcrop
.. at the intersection of twe chiseled lines
. and surrounded by a chiseled triangle
+.. and surrounded by a chiseled circle
.. and surrounded by a chiseled squars
in a rock ledge
set into a drill hole in a rock ledge
. at the intersection of two chiseled lines
. and surrounded by a chiseled triangle
. and surrounded by a chiseled circle
... and surrounded by a chiseled square
in a boulder
get into a drill nole in a boulder
.. at the intersecrion of two chiseled lines
. and surrounded by a chiseled triangle
. and surrounded by a chiseled circls
and surrounded by a chiseled square
in a parcially exposad boulder
set into a drill hole in a partially exposed boulder
... at the intersection of two chiseled lines
... and surrounded by a chiseled triangle
+.. and surrounded by a chiseled circle
and surrounded by a chiseled square
in bedrock

set into a mass of concrete ...
... in a depression in rock outcrop
in a depression in a rock ledge
««» in a8 depression in a boulder
.+. 1n a depression in a parcially exposed boulder
v+ in a depression in the bedrock

=
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LANDMARK CODE - to be used with MARK CODE prefix L (landmark)

LonSpPicuiys

Landmarks
Not Listed:

00 — see description

Natural Objects:

0L - lone tree
02 - cospicuous rock

03 - mountain peak
04 - rock pinnacle
05 - rock awash

Waterfront Landmarks
and Visual Aids

to Navigation:

11 - piling

12 - dolphin

13 - lighthouse

14 - navigation light
15 = range marker

16 - daybeacon

17 - flag tower

18 - signal mast

Aeronautical and

Electronic Aids

to Navigation:

21 = airport beacon
22 = airway beacon

23 - VOR antenna

24 - RBN antenna

25 - radar antenna

26 - spherical radome
27 - radio range mast
28 - LORAN mast

Broadcast and

Communications

Facilities:

antenna mast
radio/TV mast
radio/TV tower
44 - microwave mast
5 - microwave tower

I-3

93 - microwave antenna
94 -

only.
Tanks and Towers:
S1 = tank
52 - standpipe tank
53 - elevated tanlk
34 - water tower
55 - tower
36 - skeleton tower
57 - lookout tower
58 = control tower
Miscellaneous
Landmarks:
61 = pole
62 - flagpole
63 - stack
64 - silo
65 - grain elevator
66 - windmill
67 = oil derrick
68 - commercial sign
69 - regulatory sign
70 - monument
71 - boundary monument
72 = cairn
73 = lookout house
74 = large cross
75 - belfry
Features of
a Building:
8] - gable
82 - finial
83 - flagstaff
84 - lightning rod
85 = chimney
86 - cupola
87 - dome
88 = observatory dome
89 - spire
90 -~ church spire
91 - church cross
92 - antenna

95

rooftop ventilator
- rooftop blockhouse



M-CODE - used to indicate the magnetic property of the mark or monument.

- steel rod adjacent to monument

- bar magnet imbedded in monument
- bar magnet set in drill hole

- marker is a steel rod

- marker equipped with bar magnet
no magnetic material

- other - see descriprion

- marker is a steel pipe

- steel rod imbedded in monument

- steel spike imbedded in monument
- steel spike adjacent to monument

[ B2 === B o - A S e i il - e 3
I

AGENCY CODE -~ used to indicate the tvpe of survey organization which
established or recevered the horizontal control point.

- unknown

- NGS or CGS (USC&GS)

- U.5. Geological Survey (USGS)

- U,8., Department of Defense (DOD)

- other federal or interstate agency
state agency

- county, city, or regional agency

- commercial organization or private firm
- National Ocean Survey (NOS)

- foreign government agency

Lo~ Wwm W — O
1

MARKER TYPE - used to indicate the specific type of survey disk which
marks the horizontal control point, or the type of certain other special-
purpose survey markers, intended as an additional clarifier of MARK CODE,

~ astro pier

- bench mark (BM) disk

- chiseled mark

- survey disk (not listed)

— traverse station disk

- gravity station disk

- horizontal control disk

= landmark

magnetic station disk

~ other - see description

- bhase line pier

— calibration base line disk
- reference mark (RM) disk

- triangulation station disk
- topographic station disk

- boundary marker

- vertical control disk

— azimuth mark (Az Mk) disk

N=CHWROTDOACTLOEDOE B
|
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CONDITION CCDE - used to indicate the conditionm of the statiom mark -or
monument as determined upon the recovery of the horizontal contreol pointc.

PO OO
i

good, fair

not recovered, not found, lost
other (see recovery text)
poor, disturbed, mutilated
destroyed

TRANSPORTATION CODE - used to indicate the mode of tramsportation used
(or to be used) to reach the statiom or to reach the location where
packing begins, if packing to the station site is required.

—T =
W -

HSV CODE - dual-purpose

light airplane

boat

car (or station wagon)

float airplane

helicopter

other (see descriptive text)

light eruck (pickup, caryall, ete.)
truck (larger than 3/4 ton)

tracked vehicle (weasel, snowcat, etc.)
four-wheel drive vehicle

code used in connection with reference cbjects to =

(1) indicate the type of measured distance, or (2) indicate that a2 distanc*

reference object is (or

distant
distant

“uewnom
I

measured distance 1s horizontal distance
measured distance is ground-slope distance

is not) visible from ground level. ®

reference object is visible from ground
reference objecr is not visible from ground

E

I-35 Revised 771101
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ANNEX K
DATA TRANSMITTAL INSTRUCTIONS

Introduction

[nformation concerning data preparation and transmittal to NGS is also found
in Chapter 1, HORIZONTAL CONTROL (HZTL) DATA, in Chapter 5, VERTICAL CONTROL
(VERT) DATA, and in Chapter 9, GRAVITY CONTROL (GRAV) DATA. The section
titled "Media for Submitting Data" describes procedures for packaging of the
data and describes information required in the letter of transmittal pertain-
ing to the punched cards or magnetic tape. 1In addition, the transmittal
lecter should inventory the total contents of the shipment.

The most important supporting document that should be included with the
shipment is the project report. The project report is the permanent hard-
copy record that summarizes project accomplishments. It describes the
general project goals and the equipment :nd procedures employed to meet
specific conditions and requirements. The report provides information useful
tor verification and adjustment, including detailed explanation of unusual
or special features of the project. The recommended content of a project
report follows. The project sketch is an attachment to the report. For
projects totally or partially supported by NGS, a different report may be
required.

Report Qutline for a Horizontal Control Project

{. Title page. List the type of report (Horizontal Control), order-
class of survey, project title including the state, anv appropriate
identifying control number, beginning and ending dates of field
work, agency name, and the name of the project director (supervisor).
The project title should include the locality of the survey (e.g.,
Brainerd to Crosby, MN).

II. The revort should address the following topics:

A. Location. Brieflv describe the project area, indicating the
state and counties in which it 1s located.

B. Scope.

1. Purpose. State the purpose of the survey and the extent
to which the requirements were satisfied.

2. Specifications. State the specifications which were fol-
lowed and the methods which were used.

3. Monumentation. Describe the monumentation that was estab-
lished and recovered.

4. Instrumentation. List the ipstruments and equipment used,
and for EDM, describe the instrument calibration and how

/\
I
—



the calibration and refractive index corrections were applied.
Include model and serial numbers of all instrumentation.

5. Special equipment. List any special equipment used.
Examples are: Bilby towers, helicoprers, weoden stands,
Peck towers, etc.

o

Existing control. List all existing horizontal control con-
tained in the project area, NGS-published or otherwise. For
NGS control, list the gquadrangle and station numbers. Also,
include the bench marks used to control the elevations. For
existing horizontal control not connected te the new survey,
include an explanation of why connections were net made.

C. Comments. (THIS IS THE MOST IMPORTANT SECTION OF THE REPORT!)

1. Reconnaissance. 1f a reconnaissance plan was submitted and
approved by NGS prior to beginning the field measurements,
describe any changes from the original reconnaissance and the
reasons for the changes.

2. Specifications. Describe any deviations from the specifica-
tions used and the reason for such deviations.

3. Computations. Describe which computations were performed,
the coordinate system used (e.g., latitude and longitude,
state plane, or local rectangular grid), and what type of
adjustment, if any, was performed.

4. Problems. Describe any problems encountered such as: moved
or suspect marks; bad check angles; and poor position, azimuth,
and length checks.

5. Recommendations. Describe any recommendations for future
field measurements and/or recomputation of published data.

D, Statistics.

1. Points. List the number of points positioned grouped by
type of mark such as: new main scheme; ¢ld main scheme;
azimuth, reference, or bench marks; and/or landmark stations.

2. Observations. List the number of observations and their
precision groupedby type of observation such as: horizontal
directions, zenith distances, vertical angles, distances,
and astronomic azimuths,

3. Closures.
a. Triangle. List the number of triangles. the average
triangle closure, and the maximum triangle closure.

For the maximum triangle closure, identify the three
vertices,

R-2
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b. Traverse. For each traverse closure, identify the tra-
verse segment and list the azimuth closure, the position
closure, the total length, the number of courses, and the

inimum course length.

s

Reoccupations. List any reoccupied stations, the lines
reobserved, the reason for the remeasurement.

(¥}

Check measurements. List comparisons between previously
observed angles (check angles) and/or distances with current
observations. Also, list the average and maximum disagreements.

6, Fixed measurements. List comparisons between computed obser-
vations (computed from e2zisting coordinate data) and current
observations. Also, list the average and maximum disagreements,

Status.

1. Records. Describe the current status and future disposition
of the station and cobservation records. If submitted to NGS,
they will be archived in a Federal records center,

Contact. Provide the name and telephone number of a person
to contact regarding questions which may arise during NGS
processing of the data.

(B

Attachment to the report. Include as an attachment to the project
report a sketch of the project area showing station names and lines
which were observed for angles and distances. To insure that repro-
ductions and film reductions of sketches are of optimum quality,
sketches should not be drawn on maps. Although linen, mylar or
vellum would be desired, it is not required. A size of 24" x 36"

1s preferred but should not exceed 36" x 4B". An overview of the
project geometry is one objective of the sketch, and therefore, a
scaled drawing with tick marks is required. Symbols and notations
explained in C&GS Special Publication 247, pages 6 and 191, are
suggested. The names of main scheme stations will be placed adjacent
to the station svmbol. Supplemental stations may be numbered for
reference to a list of names. Submitting agency name should appear
in a title bleck, The sketch may be handlettered.

Report Outline 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
identifying number (for projects that have been assigned HGZ accession
numbers by NGS, the numbers should be listed on the title page), be-
ginning and ending dates of both mark setting and leveling, agency
name, and the name of the project director (supervisor). The project
title should include the locality of the project,



II.

The report should address the following topics:

A.

Location. Briefly describe the project area, including the state
or states in which it is located. Note the number of lines, their
general configuratiom, and their total distance.

Scope.

1. Purpose. State the purpose of the survey and the extent to
which the requirements were satisfied.

2. Specifications. State the specifications which were followed
and the methods which were used.

3. Monumentation. Describe the monumentation that was established
and recovered.

4. Instrumentation. Describe the equipment, including a list of

instruments, rods (including calibration information), and
recording equipment. Include model and serial numbers of all
equipment and the dates they were in use. Note the reasons for
return of equipment for repairs or adjustment. For rod cali-
brations, cite which previously submitted calibration data are
to be used to process the project. If none were submitted pre-
viously, include such calibration data with the leveling data
submitted with this report.

Comments. (THIS IS THE MOST IMPORTANT SECTION OF THE REPORT!)

Reconnaissance. If a reconnaissance plan was submitted and
approved by NGS prior to beginning the field measurements,
describe any changes from the original recennaissance and
the reasons for the changes.

Specifications. Describe any deviaticns from the specifica-
tions used and the reason for such deviations.

Routes. Briefly describe each line, including line number

or other identification, topography and climate, features of
the routing such as control point spacing and frequency of
connections, unusual points leveled, unusual procedures, river
or valley crossings, and ties established.

Problems. Describe all problems encountered, such as: moved
or suspect marks, systematic new-minus-old comparisons, poor
ground or atmospheric conditions, etc,

Recommendations. Mention specific sections that required
additional work as a result of preliminary analysis. Describe
areas which may require additional leveling in the future.



D. Statistics,

1. Closures. List loop closures for all loops of concurrent
surveys. State the accumulated forward-backward difference
for each line.

2. Check-measurements. Compute and list new-minus-old tabula-
tions for all releveling of previously leveled lines. Also,
list the average and maximum disagreements.

3. Progress. (Needed only if submitting organization is sup-
ported by NGS funding and/or equipment). Total progress
along lines, double-runm progress, single-run progress, total
distance leveled, distance leveled as reruns, and number of
sections.

4. Reruns. For all secticns that were releveled for any reason
other than those exceeding the tolerance limit, list the sections
and the reasons for releveling.

E. Status.

1. Records. Describe the curreant 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 name and telephcne number of a person
to contact regarding questions which may arise during NGS
processing of the data.

IIT. Attachments to the report. Include as an attachment to the report
a simple sketch of the project area showing completed lines, junc-
tions, and loops. A section of the State [ndex Map of Control Level-
ing is sufficient with progress marked and lines clearly labeled.
Also, attach copies of sketches showing loop closure computations.

Assistance and Mailing Information

The point of contact at NGS for questions concerning the Input Formats and
Specifications of the National Geodetic Survey Data Base is Mr. James E. Stem.
His address and telephone number are:

James E. Stem

National Geodetic Survey, N/CGlx4
6001 Executive Boulevard
Rockville, Maryland 20852
Telephone: (301) 443-8749

Data sent to NGS wia U.S. Postal Service should be addressed:

Chief, National Geodetic Survey
Attn: N/CG164



Data-sent to NGS via United Parcel Service or similar commercial carrier should
be addressed:

Chief, National Geodetic Survey
Attn: N/CG164
Rockwall Building, Room 26
1400 Rockville Pike
Rockville, Maryland 20852
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ANNEX K

DATA TRANSMITTAL INSTRUCTIONS

TO BE COMPILED., Sufficient information concerning data preparation and
transmittal to NGS will be found in Chaprer 1, HORIZONTAL CONTROL (HZTL)
DATA, and in Chapter 5, VERTICAL CONTROL (VERT) DATA. The point of con-
tact ar NGS for questions concerning the User's Guide to the Formats and
Specifications of the National Geodetic Survey Data Base is Mr., James E.
Stem (301-443-8749) or Lt. Cdr. Ludvik Pfeifer (301-443-8168). Data sent
to NG8 via U.S. Postal Service should be addressed to:

Direccror, National Geodetic Survey
Aten: Cl3xé4
Rockville, MD 20852

Data sent to NGS via United Parcel Service or similar commercial carrier
should be addressed as follows:

Director, National Geoderic Survey
Attn: Cl3x4

The Rockwall Building, Room 14
11400 Rockville Pike

Rockville, MD 20832
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