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The User's Guide to the "Input Formats and Specifica lions: f the
National Geodetic Survey Data Base," which has come !o be 'ommonly

known as the "Blue Book," is a standard vehicle for ~e trlnsmittal of
raw geodetic data in computer-readable form. Its pu IPose Js to serve

as a "pipeline" conveying the flow of geodetic data, ~oth 'rchival and
newly acquired, from its holders and producers to th I Nati:nal Geodetic
Survey for centralized processing, integration into he na ional
geodeticnetworks, and timely dissemination to its usk

l

rs al

l

ong the
general public.

I

The concept of such a standard vehicle was articulat a as ' rly as 1974

by the Project Manager for the New Adjustment of the lorth! erican
Datum, Captain John D. Bossler, NOAA, (now Director),! Natio al Geodetic
Survey. The need for such a computerized medium beca e ob lious in the
course of preparation for the New Adjustment of the I rth erican

Datum, and grew more pressing with the passage of timl. T~ task of

putting together this User's Guide was assigned to melin m~ -1975.
The production of the "Blue Book," as it now stands, las a onumental

task involving widespread consultation, coordination,!syste s analysis,

and standard setting. I benefited greatly from the w, rk ofl the late
Carl F. Kelley and from that of Ms. Jeannie H. Holdah , who: had put
together a preliminary set of formats and specificatilns fo' Chapters

1, 2, and 3. Although the "Blue Book" in its present I form i ears little
resemblance to that early version, their pioneering work se ved as a
valuable basis on which to build and improve. Ms. NaAcy L'

I

Morrison

co-authored the Vertical Control portion of the "Blue Ii Book" ,(Chapters
5, 6, and 7). She organized the data flow, sketched out th respective
format diagrams, and prepared a draft of the accompan

l
ing tlxt.

I i

The authors gratefully acknowledge the comments and i eas 0 many

others who reviewed various editions of this work. Tie adv ce and
criticism of users of this publication in the formula~ive plriod have

been invaluable. II I
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Ludvik Pfeifer
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I
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Commander, NOAA

National Ocean Snrve I
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Chapter 5

VERTICAL CONTROL(VERT) DATA

INTRODUCTION

For coding and processing purposes, the data associaJld wi h geodetic

vertical control (VERT data) have been divided into ~hree roups. The

three vertical control data groups are (1) the fieldJrbser ations of
elevation differences between survey points (OBS dat~~, (2 descriptive

data including original descriptions and recovery de5criptOons (DESC

data), and (3) adjusted elevations (ELEV data). Det~iled nstructions
and formats for the coding and keying of the OBS, DE~~, an ELEV

vertical control data sets are contained in Chapters

I

~' 7, nd 8,
respectively. I

onnection

data must

des in
rtion in

nce, they

Although data of all three types are normally generatfd in
with a vertical control survey project, OBS, DESC, ana ELEV

be submitted to NGS as separate data sets. There arelltwo m

which vertical control data may be submitted to NGS fp,r ins
the National Geodetic Survey Data Base. In order of ~refer
are: I

MODE 1 - Field Observations and Descriptive Dlta (V' RT OBS and
VERT DESC data) II

MODE 2 - Adjusted Elevations and Descriptive !ata ( ERT ELEV
and VERT DESC data). I

The foregoing implies that every vertical control sur~ey prl ject (or
several projects submitted as one "job" - see below) J.ill b received

'I

at NGS as two distinct data sets: either OBS and DES~' data sets under
MODE 1, or ELEV and DESC data sets under MODE 2. The\ltwo d ta sets of
each vertical control job must be submitted at the same tim .

There are distinct benefits to be realized when vertiJal co Itrol data

intended for insertion in the National Geodetic Survey Data Base are

submitted in the MODE 1 configuration. Because the f~eld 0 servations
which connect the survey points are given, MODE 1 dat~ can e

rigorously combined with data held by NGS and incorpo

~

lated adjusted)

into the national vertical control network. This pro fSs i sures that
the elevations of the new survey points will be consi

~

tent ith the

existing vertical control in that area. By contrast, ODE data

consist of isolated points whose elevations are accep ed as determined

by the submitting agency. Because the connecting obse~vati ns are not

available, these elevations cannot be verified, and tHey ca not be

rigorously updated when the vertical control network ilhthe or vicinity
is readjusted. II
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0 f projects 
geagraptzic 

1 
control pro 
eliminates 
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previously 
insertton 1 

h two-characi 
control. job 
m a  job cod 
and the data 

1 
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code must alt 
letter or a e 
w2th BL and t 
AB, *.a, a. 
vertical con! 
seqaenee be e 
k$ianf~g: L 

A vertical ct 
mowented ( r  
(adjusted) el 
determined 13: 
from other ss 
"bench nark" 
a e h  b e  om 
A survey poi 
marked nor d 
,a pefmtment 
rean "bench 
bf described f 

fhe prtscsdiq paragraph, vercicaI contra1 data 
oa the NAtional Geodetic Survey Data Base should 6 

E 1 data. MODE 2 data wIU be accep~ed only on an 
ET? consultation b e t e e n  WS and the submitting 

! 
of data t o  be submit-ted is given  he name 

of data for a maximum 9999 
of "survey point" below. B job may 

one unit  of f i e l d  work), or a number 
Jab.: X t  is suggested that 

factor in $electing vertieal 
job. This approach 

plsca 2 keying of DESC dam for vertical control survey 
fn cornon (e.g., a televeling. over a 
whm both pmjeere are to be sufirnirted far 

Survey Data Base). 

b u m e r i c  code must be ass irnd to each utirtieal 
ed by an agency in accardarice with t h i s  publication. 
3am set type, the aame of the submitting agency, 
mtion date w i l l  seme to  uaiquely 1denti .f~ every 
g 8% The: first ctitaracter af tbe two-chamctar job 
a letter; the seco-ad character may be eitBer s 

(1 through 9). Wgin the asslgrt&ng of job cades 
jn a, L e , ,  A l ,  A2, ...., B1, ..., 21, ,.,, 29, AA, 
allows for a total of 910 uniquely ident i f ind  
bs to be submitted by any one agency. Should this  
ed, start assigning job codes again from the 

point is defined as a survey poiat whtch is 
ruise permanently marked) and/or describe8 and whose 
n t s  .given &LET data), wh;olse elevat5oa is to  be 
(lustaent {UBS data), or whose el&ort*n i s  available 

A vertical control point is camonly knowd as a 
A survey pqint, in turn, is defined as any poZnt 
Ee el,Watiop dSfere'ncee measured to  f t or from it. 

a te~tporafp bench mark CTBN, neither prrpaneatly 
and therefore noare~ovetable) , a described TBM, or 

(mowmented and deecribd) . flencef mth, the 
be mder~tood eo also include t-he -cia1 class- 
bench marks (XBMs3. 

hat is leveled t o  fia a vertical control job muat be 
our-digi t serial number (nor aecessariljr coqsecutiva) 



C E6ENO 

n Bench Mark 
0 Temporary Bench Mark 

Junction T8M 

- Epoch I Project 
----- Epoch 2 Project 
.......... Epoch 3 Project 

.......... . . . . * - '  do-. "=a 0 
OdOI UUQ2 " I* FIGUaE 5-1 - Example mf vertical survey palrrt 



in the range. u ugb 9999. If the number .of survey points exceeds 
8989, the vez trol data fn question must be dfvided and 
suhbtltted as I re fobs. In general, level ilnes should aat be 
subdivided. : 5 1 fllusrratea the assigmnent of survey point 
a e r i a l  n m b e ~  . ThZa numbering system provLdes a unique 
identifier fo rvey p a i n t  which is leveled, in a vertical control 
Job. The s m  stl polnt serial number CSPSI) must be consistently 
used whenem is made ta  the same point in either the OBS, 
D E E ,  or E m  dal sets of a: vertkal control job. All survey points 
for which ree Iescxiption& are wittea 2n t h i s  mrrenr prajeet, but 
which are not d im this current project, U i l i  be assigmd the SPSN 
code! 8000. 

e -TNl!RObUC-TLiiN, a vektiiial &nEi:Of 36b consists of 
ts - either the W T  OBS and VERT DESC data sets 

VERT E U V  and VgRT DESC data sets under MODE 2. 
submitted, there will be one-to-one correspondence 

e respective ELEV and QESC data sets,  because every 
ELEV data set must alsu have an origfnal 

ecovery description( s) h the corresponding BEEC 
1 data are submfttlad , hawever, there w i l l  wrmally -_  __.. 1 

of paints ill the OBS dam s e t  than in the 
ata wt. This coadftfon is brought about by &c 
in general, temparsry bench marks (l3Hs) in the OBS 

o deserlptive data have been mepared. It: must be 
that descriptive data should &xist; for a11 
cant rol pof n r s , 

When the data medium is magnetic tape ( a e ~  below) , ehe two 
data sets of c m t r o l  job nust be submitted as two separate 

be on the same reel of tape or on different 
organized sa that a tape contains. data sefs  of 

QW data sets) when many Jabs are being 
-reemding medium is plnchd cards, the two 

tred as two separate decks. In my case, the  
ata set (see CEmpters 6, 7 ,  and 8) #st eontaln 
s of which the r8spefctftte data sets are 
hd correlated - the job code, the data s & t  
ubglpvj agency,., 9-4 _&@ gat? g3,t creaFion 

dare. 

: DATA 

.e any cornput er-rearlabll , general-pplr pose 
tm ean be handled, the  t w d  media acceptable to NGS 
~t the present ttme are punched cards (80 calumns) 
h magnetic tape. Magnetic t a p e  is t.he preferred 
.1 and Large uoltmes of data; agrenc$es submitting 



Punchedlarge volumes of data should use this medium exclusi~~ly.

cards should be used only for small, isolated jobs.

When the data are submitted as decks of punched card

~
1, car: must be

taken to package each deck separately in order to mi imize the
likelihood of cards from different decks becoming int

~

1rming ed.

Provision is made for a sequence number to appear on Ivery ard of aI

deck; however, only the first card of each deck conta~ns th deck
identification data. The following information must ~e giv n for each
data set submitted as a deck of cards:

1. Name and address of the submitting agency.

2. Contents of the deck by job code and data tYfie (e.g., Al VERT

OBS, XX VERT DESC, etc.). ~

3. Character representation code (BCD, EBCDIC, etc.) nd/orII

keypunch equipment used (e.g., IBM 026, IBM @29, e c.).

II "

4. Name and telephone number of person to be cO

l

tacte in case of

difficulty with the data. II

This information should be given in a letter of trans

l

ittal a copy of

which should be packedwith the data set in question.I I

When the data are submitted as files of formatted recqrds 0

1

magnetic

tape, the following information is expected to be giv~h for each reel
of tape: II I

1. Name and address of the submitting agency.

2. Reel number or identification symbol assigned

submitting agency.

3. Number of files and contents of each file by ffiobcojie and data

type (e.g., Al VERT OBS, XX VERT DESC, etc.).
.

4. Computer system on which the tape was created II (e.g. I

360/XXX, CDC 6600, etc.).

IBM

5. Internal label information (e.g., non-labeled

label, etc.).

standard IBM

6. Number of tracks (7 or 9) and parity (even or Ilodd).'

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

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

5-5



Characterlrepresentation code (BCD, EBCDIC, etc.) and key tape
equ~pment designation, if applicable.

Nam.~ and i~elePhone number of person to be contacted in case of
difficultif with the data.

II

In addition

~

o bei~g given in the respective letter of transmittal,
this informa ion should be entered on one or more "stick-on" labels

affixed to t e madretic tape reel. .

A letter of rans~~ttal in which the data are described and itemized
I

should alwa be prepared for each data shipment. One copy should be

enclosed wit the rata shipment, one sent by separate mail to NGS, and
another copy shou~~ be retained by the sender. See ANNEX K for the

current mailing i~structions. In every case, the submitting agency
should retai a bdckup copy of all data included in a shipment until

II

the receipt f that specific data is acknowledged by NGS.

CODING. KEY]NG. ~D DATA VERIFICATION

All data su itteJ to NGS for insertion in the National Geodetic Survey

Data Base m st be Icoded and keyed in strict conformity with the formats
and specifi ation1 contained in this publication. In addition, the
ke in of a 1 datJ must be verified. Detailed formats and specifica-

tions for t e cod~ng and keying of vertical control jobs are contained
in Chapter (VER~ OBS data), Chapter 7 (VERT DESC data), and Chapter 8

(VERT ELEV ata).r The formats were designed to allow the keying and
verificatio of ttledata to be accomplished on standard keypunch or

key tape equ. pment~1 The 80-character record (one punched card image)

has been ad pted ~or all applications.

9.

10.

In keying t

alphabetic

keys on the

always keye
following c

e data entries, care must be taken to insure that

haractlers (letters) are always keyed using the alphabetic

keYin~ device, and that numeric characters (numbers) are
using numeric keys. In particular, the miskeying of the

aract~rs must be avoided:

0
I

b ,,, "
- num e]' zero

0 - lettel "0"

1 - number "one"

L - letter "L"

2 - number "two"

Z - letter "z"

5-6



SPECIAL CHARACTERS

In addition to alphabetic characters (letters A throigh Z)land numeric
characters (numbers 0 through 9), the following special chkracters are
allowed: II

(+) plus sig~
(-) minus sign or pyphen
(=) equal sign
(/) slash orlsolid

I

. s
«) left parenthes sII
()) right parenths s

(*) asterisk

( ) blank or

(, )
(.)

space
comma

period or

decimal point

($) dollar sign

NOTE: A further restriction on characters is imposed for

designations (see Annex D).

SEQUENTIAL RECORD NUMBERING

The first six characters of every record are reserved for

sequence number. The purpose of the sequential numb~ring
to insure that the proper sequence of individual records i

can be verified and, if necessary, restored. The retord s- I

numbers must form one continuing sequence throughout each
starting with the first record (the Data Set Identificatio

ending with the last record (the Data Set TerminatioJ Reco

II

Start with assigning sequence number 000010 to the first r
data set (the Data Set Identification Record) and incremen

each successive record. This numbering system allow~ up tI

records to be inserted between any two originally nu~bered
without the necessity of renumbering any records in the da

when a large block of omitted records must be inserted, on
existing records will have to be renumbered. However, toI
detection of missing records, all insertions and/or deleti

cause deviation from the basic 000010, 000020, 000030, etc
"increment-by-ten" record sequence must be accounted IIfor i
respective letter of transmittal.

ench Mark *
*

record
f records is
a data set

quence
ata set,
Record) and

d).

cord in the

by 10 on
nine

records
a set. Even

y a few of the
llow for the
ns which

the

II

I'

Discounting any after-the-fact insertions, the above-descr

j

bed

sequential numbering system will permit a maximum of 199,99 uniquely
numbered records in anyone data set. Should there ever b a need for
a greater number of records in a data set, retain only the last sixI
digits of the higher sequence numbers, i.e., ... 999980, 9 9990,
000010, etc.
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Chapter 6

VERTICAL OBSERVATION (VERT OBS) DATA

INTRODUCTION

The purpose of this chapter is to provide detailed specificat
instructions for the coding and keying of the observation dat
vertical control job. As was explained in Chapter 5, allvertiI
control job consists of two distinct data sets which must be

together. The companion data set to the vertical observation
OBS) data set treated in this chapter is the data set contain

original descriptions and/or recovery descriptions for lhe co

points which occur in the vertical control job. This descrip

DESC) data set is treated in Chapter 7.

VERT OBS DATA SET RECORDS

ons and
set of a

al
ubmitted

(VERT

ng
.trol

ive (VERT

III

The data which constitute a VERT OBS data set are organized ihto four
categories:

1.
2.

3.
4.

Line Identification Data

Survey Equipment Data
Field Abstract Data

Observation Data

Within these categories, the respective data have been group
or more logical units called "records." A record is a string
characters containing data coded according to a speciflc for
record in a VERT OBS data set consists of 80 characters or "

(standard punched card image). Within each record, the 80 c

divided into fixed-length "character fields," each field beiII

space reserved for a specific data item. Accordingly, for e
desired data item, there exists a field of appropriate lengt
which the data item in question is to be entered after it is
into a string of alphanumeric characters. The set of tules

to which specific data items are converted into string~ of a
characters to be entered in the fields of a record is known
"format" of that record.

at. Every
olumns"
lumns are

g the
ery
into

converted

ccording

phanumeric
s the

The types of records which may appear in a VERT OBS data set

r

are listed

in Table 6-1. Each type of record has been given a name, an a block

diagram illustrating the respective format has been pr~pared to serve
as a model for that record - see FORMAT DIAGRAMS.
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The first recard of a VERT OBS data set w ~ t  be the ~a-1 
IdentfficatAon Record which contains the regulted info1 
identify the data set end to correlate it with its mml 
data set - job code, data type (VEW OW), name of sub1 
and date tbe data set was created. The last record of 
be the tlata Set Terminatinn Recard. It is the only otl 
data set on wMch  he, respective job coda appears in tl 
(columns 7-10) aa OII the Data Set ldentffication Eecort 

The VEm OBS data set recards which am bracketed by tl 
&lin&ting records may pertain to one or more units of 
Le., field abse~vatim data fo r  several leveUng lfne: 
in ane VERT OBB data set under the same job code, prov: 
rota1 nrtmber of survey pofats (bench ma~ks and temporal 
the jab does not exceed 9,999 (see Chapter 5 ) .  %en h 
leveling lines are included in a vertical control job, 
appear as a complete unit in the respective VERT OB5 d; 
a ble& of recurds which contains all i a f ~ m t b n  pert 
l i n e  (see table 6-2). Each L i n e  nats t begin w i t h  a *1@ 
any approgria te! 
followed by one 

number of the other type$ of records in 
or mare *40 - series records* 

TULE 6-2 
STRUCTURE OF THE VERT OW DATA SET 

Data Set Idenrf f icatfqn Record 
*lo*-s ezies records 
*2W-series records (if  
*30* records 
*4O*-series records 

*lo*-series records 
*20*-series records (if 
*35* records 
*AD*-serie.s records 

*to*-series recorda 
*20*-series records (if any) 
*30* records 
*40*-seriea records 

Data Set  Ternination Remrd 



A leveling line IS a unit of field work consisting of a number of
survey poi ts (b~nch marks and temporary bench marks - see Chapter 5)
which are onnecded by chains of differential leveling observations

"

called "ru nings II" When coded as part of a VERT OBS data set, a

leveling 1 ne is Iiablock of records comprising record groups arranged

in the fol owingI order:

II

1. Line 14entif~cation Data (*lO*-Series) Records:

*10* r

J

cord III

*11* r cord ~optional; possibly *12*, *13*, and *14* records as
well)ii

*15* r cordsII (optional, any number allowed)
2. Survey IEquip~ent Data (*20*-Series) Records:

*20* rEkor-dSIII(at least one if instrument not previously reported;
in general, one for each previously unreported stadia factor
deter!ination) for the first instrument used

*20* r4cords iil (a t leas t one if ins trument not previously reported;
in general, one for each previously unreported stadia factor
deter!ination) for the second instrument used

~~~~ rJcordsl1(at least one if instrument not previously reported; in
general, one for each previously unreported stadia factor
deter!ination) for the last instrument used

*21*, ~22*, ~nd/or *23* record(s) - *21* record alone if rod not
previ~usly reported and no standardization or calibration
data ~re available; in general, one *21* record followed by
one o~ more *22* records (one for each previously unreported

rod s~andardization), one or more *22*, *23*,..., *23* record
III

sets (one such set for each previously unreported

singl~-temperature rod calibration), and/or one or more .*23*,

*23*,U.., *23* record sets (one such set for each previously

unrep~rted multiple-temperature rod calibration with one or
"

more ~23* record(s) for each calibration temperature) -
for t~e first rod used

*21*, 122*, &nd/or *23* record(s) - *21* record alone if rod not

previ~usly reported and no standardization or calibration
data ~re available; in general, one *21* record followed by

one of more *22* records (one for each previously unreported
rod sfandardization), one or more *22*, *23*,..., *23* record
sets (one such set for each previously unreported

singl~-temperature rod calibration), and/or one or more *23*,

*23*,U.., *23* record sets (one such set for each previously

unrep~rted multiple-temperature rod calibration with one or
III

more ~23* record(s) for each calibration temperature) -
for t~e second rod used

. .. . l III

*21*, f22*, and/or *23* record(s) - *21* record alone if rod not
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preoiuusly reported and na stand'ardization : cd 
dare are avablable; in general,, one *21* 
one or more *22* records Cqme for  each p 
rod standarcllzat%m), one Or more *22*, 
sets (one such sat far each previaus~y 
~ingle-temperature rod calibration), an 
*23*, . . . , *23* record sets (one such $ti 
unreparted multi yle-tempera ture rod cal  
more *23* recard(a) Eot each calibrat 
for the last rod used 

Note that for $rt$trument5 ahdlor rods which are used mol 
leveling line submitted in the same or in different .ti= 
jobs, it is not necessary t4 repeat the sane *20* -fs n 
each such l i n e  6r each such VEW OBS &ata set* It is 
submit the respective *2W-series records once as par 31 ! 
submitted in which such b s  truments and/or rods appea 
only if the stadia factor in redetermined for an inat 
rod is reetandardized or tea l ibrated  - see SURVEY EQ 
RECORDS 

3, F i e l d  Abstract Data C*30*) Records: 

*30* recorde - one for the first (s tatting) mrve 
mark or teplporary bench mark] f ollowd 'by 
fax each elevatiop carried f orc~ard to a su 
the leveling L i n e .  

The order of the *30* recards is important; nomaally Y 
in sequence as the respective survey points (beach mai 
bnch marks) oe,cur along the l e w l i g g  l ine .  Hawever, 
may emanate f ~ a m  any given survey paint - In uhkh w! 
recard for such s "baae" paint, the *30* records fpr 1 
along the longest spur must follow first, then those t 
next-longest spur, ete. k l y  when a l l  spurs amanattnl 
point hawe thus been exhaus'ted, should the *30* rectrft 
elevation cartied forward ro the neat aurvey potnt ali 
be given - see example in Figure 6-1. 

In the absence of any claeed laups, there will he as a 
as there are survey polnts  along the leveling lhe.  1 
is closed (as Ln the case af a spu'r loop or if the 
elmed loop), an additional *30& record must appear 13 
(see ahove) for the endpoint of every euch laop, roffi 
elevatton carried forward t o  that bench mark or tempo1 
via the loop. 

bration 
llowed ky 
unreported 
*23* record 

more * 2 P ,  
previously 
th  m e  or 
re) - 
than one 
coatr of 
rds In 
eat to 

f3rk t: line 
heraf tar 
nd/or if a 
DATA 

f bench 
record 

at: d o n g  



4. Observat on Data (*40*-Series) Records:

, I
I*40* record iving! the date, instrument/rod combination, and

colli ation error data for the first set of runnings
*41* record or the first running in the first set

*43* record if ne~ded) for the first running in the first set

*41* record or th~ second running in the first set

*43* record if needed) for the second running in the first set

: : : : II

*41* record or the last running in the first set
*43* record if needed) for the last runningin the first set *

*40* record ivingj the date, instrument/rod combination, and collimation
error data ~or the second set of runnings

*41* record or the first running in the second set

*43* record if needed) for the first running in the second set

*41* record or t~b second running in the second set
*43* record if ne~ded) for the second running in the second set

*'

*

*

*
........
*41* record ~or the last running in the second set
*43* record I(if nebded) for the last running in the second set *

.. ... ...

*40* record iving the data, instrument/rod combination, and collimation

error data :Iforthe last set of runnings

record for t~e first running in the last set

record (if n~eded) for the first running in the last set

record for the second running in the last set

record (if n~eded) for the second running in the last set
II

the last running in the last set
needed) for the last running in the last set

tHe first river/valley crossing along the line

nJeded) for the first river/valley crossing along line *
the second river/valley crossing along the line

needed) for the second river/valley crossing along line *
II

*42* record
/

for the last river/valley crossing along the line

*43* record (if needed) for the last river/valley crossing along line

"I

*41*
*43*
*41*
*43*

*

*
. . . .. .. .
*41* record for
*43* record (if
*42* record for
*43* record (if
*42* record for
*43* record (if

*

... .... .
*

II

LINE IDENTI ICATI@N DATA RECORDS

* 0* Line Information Record

* 1* Line Title Record (Optional)
* 2* Lihe Title Continuation Record

* 3* Line Title Continuation Record

* 4* Line Title Continuation Record

* 5* Co~ent Record (Optional)
II

(Optional)

(Optional)

(Optional)
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The line identification data records, bearing the

are listed above; the block diagrams illustrating
will be found under FORMAT DIAGRM1S.

II

I

I:

*10l-series data codes,

thelrespe tive formats

II

The *10* record contains essential line identificatioA data and is

always required. The *11* record is optional; howeve~, it .s highly
desirable that a line title (reflecting the geographib loca ion of the

line - see below) be given. The line title should be
l

lconci e so as to

fit on the *11* record (up to 70 characters); howeverJ one, two, or
three continuation records (the *12*, *13*, and *14* record) may be

appended if the title is lengthy or if a main title fdllowe by

subtitle(s) is called for. Following the *11* record~(or e se the last

title continuation record), there may appear as many j15* r cords as
appropriate to give comments pertinent to the leveling line (e.g.,
significant problems encountered, deviations from staJdard rocedures,

etc.), if any. ,

The entries on these records (see FOlU1AT DIAGRAMS) arel for ~he most

part self-explanatory; however, the following data it~bs wi]l be

explained in greater detail: t

Leveling Line: As was stated in the preceding sebtion, a

leveling line is a unit of field -work consisting of a humber of survey

points (bench marks and temporary bench marks) which a~e co ected by
chains of differential leveling observations called "rtnnings." Each

segment of a leveling line consisting of two neighborihg sur ey points

connected by a runn~ng is called a "section" of the leteling line.
The objective of differential leveling is the extension of V

~

rtical

control by precise determination of differences of ele~

\

lation between

successive survey points along the leveling line. Thelend p oduct is a

string of permanently marked vertical control points or benc marks

(BMs). l

Tolerance Factor: To control the accumulation of "error in the
I

differential leveling process, each section of a leveling li e is
normally "double-run," i.e., observed twice by running~ in 0 posite

directions, and the disagreement between the respectivJ diff rences of

elevation as determined by the two runnings must not e~ceed tolerance

limit computed as the product of the appropriate tolerJnce f ctor and

the squarerootof the sectionlength. t

Aside from the units of measurement involved, the nume~~cal

f

lue of
the tolerance factor used for this purpose depends on rlhe ty e and

intended accuracy of the vertical control survey in qu~~tion; it is one
of the specification parameters which characterizes a g~ven der and
class of vertical control survey (see below).
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II

"I

;/

Note that the tolerance factor is expressed in mixed units, i.e., in
"Units of E1e ation IIDifference Disa reement Per S uare-Root of Units of
SectionLen t ." FOr" the purposes of this publication two such unit

combinations re a1]owed (must be specified by the respective units code
U .

given as part of the tolerance factor data group on the *10* record):

1. Mi11~meter~ per square-root of kilometers (units code MM), and

2. Feet Iper square-root of statute miles (units code FT).

Order an c1asi of Surve: A two-digit code is provided on the

*10* record t specify the order of accuracy of the survey. The first

digit of this code ~ef1ects the order and the second digit the class of

the survey in accor~ance with the "Classification, Standards of Accuracy,
and General S ecifi~ations of Geodetic Control Surve s," prepared by the
Federal Geode ic Cohtro1 Committee (FGCC), and published by the National

Oceanic and A mosph~ric Administration (NOAA), U.S. Department of

Commerce, Roc vi11 ell,MD (February 1974). In addition to the five
vertical cont 01 survey categories defined in this publication, three

other survey ategd~ies need to be considered - old vertical control

surveys of fi st 0~1 second order for which no class is specified, and
surveys 9f 10 er-t9rn-third-order accuracy. The respective two-digit

~ ~S~~110W

~

S:

- 10 - Fir
.
lst-Order (Class Unspecified) .

4~ K. 11 - Fi st-Order, Class I

s{K 1 - Fi :/st-Order, Class II
2 - Second-Order (Class Unspecified)

.~ II
~~~ 21 - Second-Order,Class I
efiG 2 - Sedond-Order,Class II
lt.R 3 - Third-Order

4 - Lo~er-Than-Third-Order

T

.

he order-an

j

-C1as~

.

j code assigned to a leveling line should reflect the
procedures a d spe~ifications according to which that entire line has
been observe. Wh~n well-defined segments of a leveling line fall into

II

different or er-and-c1ass categories, the line must be divided

accordingly nd th~ respective parts submitted as separate lines.

State 0 countr Code: Provision is made on the *10* record to

indicate the political unites) and/or geographic area(s) in which the

leveling 1in is lbcated using the two-letter state or country codes

given in AN X A. ,,!Up to three such codes may be entered, in the order

of progress long IFhe line in q~estion. In the United States or in
Canada, ente the appropriate code for the respective state,

commonwealth, pro~~nce, or territory; elsewhere enter the appropriate
code for the resp~ctive country, island group, or geographic area - see
ANNEXA. I

II
II

III

"I

II

II

"I

"I
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III

II

III

II

Line Title: The desired elements of informatio~ in t e title of a

leveling line are (1) the respective line number or &ther "dentification

symbol, (2) the order of accuracy of the survey, (3)Ilwheth r original
leveling or releveling, and (4) the geographic local~ty (0 localities)
of the survey. Since the first three elements are eKplici ly coded on

, I~

the *10* Line Information Record (see FORMAT DIAGRAMS), it would be

superfluous to repeat them in the line title, and hehce 0 ly the

geographic location needs to be specified. The use 6f geo raphic

location alone as the title of a leveling line has t~aditionally been

the practice of the NGS and its predecessors. I

In general, the title by which the leveling line is ~nown to the

submitting agency should be given, supplemented to TI
l

rflec geographic
location, as required. Omit punctuation marks (per~bds, ommas, etc.)

and parentheses whenever their omission can be tole~~ted, and use ANNEX
A state and country codes whenever reference to a s~ate 0 country is

necessary. Furthermore, edit and/or abbreviate the fine itle in the
interest of fitting the entire title on the *11* Lirle Tit e Record, if
atall pos sible. However, up to three additional r~lcords (the

*12*, *13*, and *14* Line Title Continuation RecordJII)may follow theII

*11* Line Title Record if the title must be lengthy

l

or wh
title followed by one or more subtitles is desired.

I

The geographic location of the leveling line should Jibede criptive of
the route followed, i.e., the starting locality, any prom nent "via"

points, and the ending locality should be specified !Iinth order of
progress of the survey (Example: ALBANY GA VIA MORVEN TO CALLAHAN FL).

If the leveling line is a member of a special projeJt or f an area

network to which a specific name or title has been Jssign d, such a
name or title should be carried as a main title on the *1 * record and

the title of the line proper should follow as a subtitle n one or more

of the continuation records. Example: ~

*11* Record: TULARE-VASCO ARVIN-MARICOPA AREAlcA
*12* Record: 9.1 KM SE OF KETTLEMAN CITY TO PIXLEY

III

II

III

Date of the VERT OBS data set creation must appear on the Data SetIII

Identification Record, and the dates on which survey oper tions
commenced and terminated are to be entered on the *10* Li e Information

Record. In addition, character fields are reserved I: for t e date and/or
time on several other records of the VERT OBS data

l

et. hroughout the

VERT OBS data set, date and time are to be coded as/folIO s:

Date: Full date is coded as an eight-digit in~eger

~

umber
consisting of four two-digit groups denoting (from ~eft t right) the

last whole century, number of full years since the turn of century,
month of the year, and day of the month (CCYYMMDD).I For the 20th

II

III

II

II

DATE AND TIME
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century, the "centu~y" columns may by omitted, and the date coded as a
six-digit integer number denoting the year, month, and day (YYMMDD). If
the day is no i known (e.g., in connection with old data extracted from
archives for ich the date is not fully specified), leave the last two
columns of the field

l

blank; if the month is not known, leave the last

four columns of the Ifield blank. For example, February 8, 1970, would
be coded as fo lows: .

1.

2.

3.

Time: Th

consisting of
hours and minu

field or pair
one-character
time zone desi

is to be used;

date, which is

changes at loc

Time Zone

time differing
(GMT) is maint

degrees in Ion

is a multiple
hours, 15 degr
difference).

often follow p
Associated wit

integer number

- which repres
(algebraically
corresponding
when the stand

ate ilsknown:
the month is not known:

of the year is not known:

19700208
197002
1970

or
or
or

700208
7002
70

timel of day is coded as a four-digit integer number
wo tJo-digit groups denoting (from left to right) the
es (HHMM) of a 24-hour clock. Each four-character time

f (beginning and ending) time fields is preceded by a

ield reserved for the appropriate one-letter u.s. Navy

natio~ (see below). In every case, the local zone time

in this manner ambiguities are avoided concerning the

always assumed to be the "local" date (i.e., the date
.1 midnight).

II

A time zone is a geographic region in which uniform

by an integer number of hours from Greenwich Mean Time
ined by law. In theory, a time zone extends 7-1/2

itude!east and west of a "time meridian" whose longitude
f 15 degrees (since the Earth rotates 360 degrees in 24
es of longitude difference equals one hour of time

n practice, the lines which separate adjacent time zones

litic~l boundaries and are therefore irregular.II. ." . d
.."

every t1me zone 1S a t1me zone escr1pt10n - an
positive west of Greenwich and n~gative east of Greenwich
nts the number of hours which must be added
to t~e local zone time in order to obtain the

I
MT. The time zone description is reduced by one hour

.rd zone time is changed to daylight-saving time.

numeric time zone description, it is more convenient to

vy on~-letter codes which uniquely identify each time
system, GMT is the "z" (Zulu) Time Zone. Time zones east

e identified by letters A, B, C, etc., through L, with
ittedo

l

Time zones west of Greenwich are identified by

, etc., through X. The letter Y is used to designate the

the time zone centered on the meridian of longitude 180
ational Date Line), and the letter M is used to designate
f of t1his zone.

II

The world-wide ~se of the time zone descriptions and the U.S. Navy one-

letter designadions is illustrated in ANNEX H. In the continental

Instead of the

use the U.S. N
zone. In this

of Greenwich a

the letter J 0'

letters N, 0,
western half 0

degrees (Inter
the eastern ha
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I

United States, Alaska (AK), and Hawaii (HI) the time 10nes
[II

in Table 6-3:
re as given

TABLE 6-3 - U.S. NAVY TIME ZONE DESIGNATIONS
I"

I

STANDARD DAYLIGHT TIME Tll1EZONE U.S.I!"NAVY
TIME TIME MERIDIAN DESCRIP'N DESIQNATIO

AtlanticAST Eastern EDT 60W +4 Q (Qu~beC)
Eastern EST Central CDT 75W +5 R (Romeo)

Central CST MountainMDT 90W +6 S (Si~rra)I
MountainMST Pacific PDT 105W +7 T (Tango)
Pacific PST Yukon YDT 120W +8 U (Un~form)r
Yukon YST AK/HI HDT 135W +9 V (Viftor)
AK/HI HST Bering BDT 150W +10 W (Wh~skey)

I

'[

II

If the time zone cannot be reliably ascertained, leavelthe t
field blank. In this case, the time given will be int~rpret

standard time in a zone determined on the basis of the I::longi
vertical control point from which the respective leveling ob

(running) originate. I
1

1I

II

I"

II

*20* Instrument Information Record I[

*21* Rod Information Record I

*22* Rod Standardization Record I

*23* Rod Calibration Record

I

'[
II

The survey equipment data records, identified by *20*-s~~ies data
codes, are listed above; the block diagrams illustratiJg 'the respective

formats are given in the FORMAT DIAGRAMS. The survey e~uipme t data

records contain identification and calibration data per~ainin to the
leveling instruments and rods used to carry out the difocerent"al
leveling observations. See STRUCTURE OF THE VERT OBS D~TA SE for the

proper sequence in which the *20*-series records must a~pear On the
block of records which constitutes a leveling line in all'[VERTBS data

II

me zone

d as the

ude of the

ervations

SURVEY EQUIPMENT DATA RECORDS

set.

The *20* Instrument Information Record contains the dat! requ

identify a leveling instrument (the appropriate NGS sur~ey eq
code and the instrument serial number), date of stadia factorII

determination, and the stadia factor itself. This stadia fac
be used in the computation of the lengths of sights mad~ with
0 b h 0 d " f d ll 0

lnstrument su sequent to t e respectlve sta la actor eterml

date. Several *20* records may be submitted as a group~or a
instrument; one for each past stadia factor determinati

l

r.
I[

II

I
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The *21* Rod nform~tion Record contains analogous data (the appropriate

NGS survey eq ipment code and the rod serial number) required to
identify a Ie eling'rod; however, it does not contain any calibration

data. Rod ca ibrat~on data, which are required only for rods used in
first- and se ond-drder differential level in . work, must follow the *21*
record in the form of a *22* record, a record set consisting of a *22*

record and on or mpre *23* record(s), or a record set consisting of two

or more *23* ecords, all bearing the same standardization/calibration
date.

Again, severa such *22* records, *22*, *23*,..., *23* record sets,

and/or recor sets ~f the form *23*, *23*,..., *23*, as appropriate, may
be submitted s a group for a leveling rod following the respective

*21* Rod Inf rmati~n Record; one such *22* record, *22*, *23*,..., *23*

record set, r *23, *23*,..., *23* record set for each past calibration

of the level'ng roq in question.

The *22* Rod

calibration.

zation" will

end product
thermal expa
The *22~'(Rod

followed by
(single-temp

summary is b
two or more

case, howeve
inferable fr

The *23* Rod

calibration

temperature
the correspo
accommodate

FORMAT DIAGR

of *23* reco

without a pr

general, *23,

respective

NGS Lev
*20*-series

which a his

leveling ro
Geodetic Su

instrument

of a VERT 0
information

Standardization Record contains the summary of a rod

For ~he purposes of this chapter, the term "standardi-

be used to denote a group of data which is the

f a r6d calibration (i.e., the respective coefficient of

sion, rod excess, and index error - see below).

Standardization Record may appear alone, or it may be

ne or more *23* Rod Calibration Record(s) containing the
rature) calibration data on which the standardization

I .

sed. Opt10nally, a *22* record may also precede a set of
23* records of a multiple-temperature calibration; in this

, alll'data contained on the leading *22* record are

m the accompanying *23* records.
I

Calibration Record contains data pertaining to the

f a l,~veling rod at one temperature. For single-
alibrations, submit one or more *23* record(s) following

ding'f22* record (see above) - as many as required to
11 calibration intervals (three per *23* record - see

MS). IIFor multiple-temperature calibrations, submit a set
ds (one or more per calibration temperature), with or

ceding *22* record, which is optional in this case. In
Rod~alibration Records should be submitted whenever the
ta are available.

ling ~nstrument and Rod File: The purpose of the

records is to provide input to a permanent computer file in

oric fecord is maintained for each leveling instrument and
ever used in a VERT OBS data set submitted to the National

vey. iA record is established in this file for an

r rod at the first time it is encountered in the processing

S dat~ set. Thereafter, the file is updated by adding new
to the respective instrument and/or rod records whenever
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II

d d .. I .
b . d

. ' I Il. I
b~

'

stan ar lzatlon or ca 1 ratlon ata not prevl0us y a~al a ' e are

encountered among the *20*-series records of a subse uentl processed

leveling line in the same or different VERT OBS data set.I
, l

Accordingly, it is not necessary to repeat identical r20* nstrument
Information Records among the *20*-series records of ~very leveling

line in which that instrument appears. It is sufficient, or any

instrument, to submit one or more such records, (one fpr ea h past
determination of the respective stadia factor) once i,itia ly, and

thereafter only when a new stadia factor .is determineltl(e. ., following
the installation of a new reticle). Of course, for each Ie eling line,'

care must be taken to insure that any omitted *20* Inlt"trumet
Information Records have previously been made available for inclusion in

the NGS Leveling Instrument and Rod File. f

i

lii

II

Analogously, it is not necessary to repeat identical

\

*21*

Information Records, *22* Rod Standardization Records~ and/ r *23* Rod
Calibration Records among the *20*-series records of e

~

IVerYleVelingI.
line in which the respective rod appears. It is suff"cient, for any

rod, to submit an appropriate grouping of these recorCls (co ering all

past calibrations) only once initialy, and thereafter

~

IOnlY hen the
leveling rod in question is recalibrated. Again, in onnec ion withI

every leveling line, care must be taken to insure that any mitted
*21*, *22*, and/or *23* records have previously been ~ade a ailable forIII
inclusion in the NGS Leveling Instrument and Rod Filer

II

To summarize, submit a *20* record for every previously unr ported

leveling instrument and/or previously unreported stadta fac. or
determination. For every leveling rod, submit a *21*lllrecor alone if
the rod has not previously been reported and no calibration data

I'

follow (e.g., a rod used in third- or lower-order different.al
leveling work exclusively). Otherwise, submit (as a ~roup) one *21*

record followed by one or more *22* records, one or mbre *2 *, *23*,...,Iii

*23* record sets, and/or one or more *23*, *23*,..., f23* r cord sets"

as appropriate; one such *22* record, *22*, *23*'...'1*23* ecord set,
or *23*, *23*,..., *23* record set for each previously unre orted
calibration of the leveling rod in question.lil

II I

NGS Survey Equipment Code: A three-digit numeric liidentfication
code assigned to each category of survey equipment, and wit in each

category to specific instruments or other commonly usJd ite s. In

particular, leveling instruments are assigned 200-seri'es su vey

equipment codes, while leveling rods and staves are aJlsigne 300-series

survey equipment codes (see ANNEX F). II .
Instrument/Rod Serial Number: Assigned by the maJufact rer, 'the

serial number is the ultimate identifier of a speCifi

i

1illeve ing

instrument or leveling rod. Serial numbers are norma
,,

1

,

1

,

y nu eric;
! I

I

II
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however, alph
etc., and spe
sign), slash
alphanumeric
treated as al
character fie

The instrumen
respective su
entries in th
entries up to
respective st
routine proce
importance th
as given by t:
leading zeros
representatio:
specific inst

Stadia Fa
the ratio of
stadia interv
(two horizont
the reticle 0
is chosen so
as 100.

betic characters are often used as prefixes, suffixes,
ial characters such as a blank (space), hyphen (minus
solidJs), etc., may appear imbedded in the respective
haracter group. For this reason, a serial number must be
hanumeric information to be entered in the respective
d left-justified and blank-filled on the right.

or rod serial number will be used together with the
vey equipment code (see above) to create appropriate

NGS Leveling Instrument and Rod File, to maintain these
date, and to access this file for the retrieval of the
dia factor and/or rod calibration data in the course of
sing bf VERT OBS data sets. It is therefore of utmost
t the respective serial number be faithfully reproduced
e manufacturer, character for character, including any

imbe~ded blanks, etc., and that identical serial number'I
be used consistently whenever reference is made to that

ument or rod in any VERT OBS data set.

tor: IAn instrument-specific constant numerically equal to
he focal length of the instrument to the respective

1:., Lie., to the distance which separates the stadia lines
1 lin~s spaced equally above and below the level line) in

the leveling instrument. By design, the stadia interval
hat the stadia factor is a convenient integer number such

I

The stadia fa tor is used to obtain the distance between the leveling
instrument an a rO

ld as the product of the stadia factor multiplied by
the respecti (fu]l) stadia intercept - see OBSERVATION DATA RECORDS.
Note that a s,.ght length so obtained is in the same units as the stadia
intercept, i.e., in rod units, and hence must be further multiplied by
a conversion facto~ to obtain the sight length in other units.

I

Rod Unit ': The units in which the respective rod scale is
graduated. our d~fferent rod units are acceptable, each identifiedII
by a two-let er code. They are as follows:

Rod Grad

of the respe

F - centifeet (0.01 ft)
M - cJntimeters (0.01 m = 1 cm)
Y - centiyards (0.01 yd = 0.03 ft)
.C - half-centimeters (0.005 m = 0.5 cm = 5 rom)

ation II Code: A one-digit code denoting the type of graduation
tive leveling rod:

"I

1 - line graduation (single scale)
2 - line graduation (double scale)
3 - block graduation (including checkerboard)
4 - olther

II
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"

Temperature Scale: The temperature at which the ~evel.ng rod was
calibrated must be given on both the *22* Rod Standarliization Record

(Standardization Temperature) and the *23* Rod calibr~tion ecord
(Calibration Temperature). On either record, provision is ade to

indicate which of the two possible temperature scales!:appli s by means
of a one-letter code immediately preceding the respec~ive t mperature
field: III

II

Coefficient of Expansion: The relative change inrlinea dimension
(expansion or contraction) per unit of temperature ch~nge p culiar to

the material of the respective leveling rod scale (thJse in lude INVARI'

or other low-expansion metal alloys for modern rods, and sp cially
treated wood for rods used in older differential leve~ing w rk of high

precision). Aside from the scale factor 10,000 mentid,ned b low, the

coefficient of expansion given on the *22* Rod Standa~aizat.on Record
must be in units which are compatible with the respec~ive t perature

scale and rod units (see above), as specified in Tabl~1 6-4.
,II

C - Celsius Temperature Scale

F - Fahrenheit Temperature Scale

ROD
UNITS

~

TABLE 6-4 I

UNITS OF COEFFICIENT OF EXPANSION
I

I

TEHPERATURE SCALE
I"

I

II'1

"

C

Fahrenheit
U

feet per
I'I

I"

meters ner degree Fahrenheit

feet J~r de~ree Fahrenheit

meters J

\

~r
II

II

I

II

The coefficient of expansion expressed in either one ofjthe f

possible unit combinations (see above) is always a very Ismall
fraction. To avoid the keying of a long string of zeros preci
first significant digit, enter the respective coefficieAt of I

multiplied by 10,000, i.e., with the decimal point move~ four

the right (Example: A coefficient of expansion of 0.00~00079

as 0.0079 or .0079). ~

\1

\

111

II

II

CF feet per degree Celsius

CH meters per degree Celsius

Cy feet per degree Celsius

FahrenheitHC meters per degree Celsius

ur
decimal
ding the

xpansion
places to
is entered
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A-Flag:
an "assumed"

value for the
coefficient 0

multiple-temp

nter IlA' if the coefficient of expansion (see above) is
alue (i.e., as given by the manufacturer, or a standard
material in question). Leave the field blank if theI

expansion has been determined by means of a

raturlecalibration of the respective leveling rod.
I

Rod Exces: A factor used to compute the rod correction for a

single runnin of al section of a leveling line. The rod calibration

process preci ely determines the actual length of the respective rod (or

of a represe tativ~ segment thereof). Rod excess is the ratio of the

difference be.ween the actual and nominal length (actual minus nominal)

to the nominal len~th of the rod (or calibrated segment thereof).
,

Note that th

always a sma

to express r
(i.e., as mi

Accordingly,
excess with

Index Er

of the level

respective g
rod with a d

the scale or

the scale or

error is exp

in question.

rod excess is a unitless number; however, since it is

1 (po~itive or negative) decimal fraction, it is convenient

d excess as the aforementioned ratio multiplied by 1,000
limetJrs per meter, if metric units are being used).

regardless of the respective rod units, enter the rod

he decimal point moved three places to the ~ight.

or: The distance above or below the bottom surface (foot)- I

ng rod at which the nominal origin (zero) of the

aduated scale is located (the origin of the low scale of a

uble-~cale graduation). The index error is ~itive when

gin falls below the foot of the rod; it is negative when

gin f~lls above the foot of the rod. Note that. the index

essed in rod units (see above) of the leveling rod

FIELD ABSTRACT DATi RECORDS

II *30* Field Abstract Record

The purpose f thel *30* record is to provide cross-reference between

the primary "dentifier (i.e., the designation) of a vertical control

point and th cor~rsponding job-specific survey point serial number
(SPSN). In ddition, the accumulated distance along the leveling line

and the resp ctivE1 "field" elevation (see below) are given on this
record. Fo owing established practice, these latter two data items

are compute from the detailed differential leveling field notes as the

work progre ses arld are normally recorded on a form called the "Field

Abstract" - hence the name "Field Abstract Record." The block diagram

illustratin the ~espective format will be found with the FORMAT DIAGRAMS.

Submit a *3

or teIaporar
carried for

Normally, i

* record for the first (starting) survey point (bench mark

bencfi mark), followed by a *30* record for each elevation

ard to a survey point by the differential leveling process.
I

the absence of any closed loops, there will be as many
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I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

\

*30* records as there are survey points along the leyeling

However, if a loop is closed (as in the case of a s~r 100
line itself forms a closed loop), an additional *30*lrecor

in proper sequence (see below) for the endpoint of each su

reflecting the elevation carried forward to that ben~h mar
temporary bench mark via the loop.

line.
or if the

must appear
h loop,
or

Order of the *30* Records: As was previously covered

~

n the section

on the STRUCTURE OF THE VERT OBS DATA SET, the order 'of th *30* records

is crucial. This is because the *30* records, as a group, define the

leveling line in question, i.e., they define the nom~pal s quence of

bench marks and temporary bench marks along the levelling lOne.

Normally, the *30* records should follow the same seq~ence

respective survey points occur along the leveling line. Ho'
or more spurs may emanate from any survey point - in which

the *30* record for such a "base" point, the *30* rec?rds f
survey points along the longest spur must follow first, the

along the next-longest spur, etc. Only when all spurs eman

that base point have thus been exhausted should the *~O* re
elevation carried forward to the next survey point along th

of the leveling line be given - see example in Figure 6-1.

s the
ever, one

ase, after
raIl
those

ting from
ord for the

main route

Survey Point Serial Number: For the purpose of identif ing the

initial and terminal points of each section of the le~~ling line in a

concise and unique manner (e.g., on the respective *411* and 1*42*

records - see OBSERVATION DATA RECORDS), each survey p'oint t at is

leveled to in a vertical control job (bench mark or tekporar bench

mark) is assigned a job-specific serial number in the ~ange 001 to

999~. All survey points for which recovery descriptions are written,
I'

but which were not leveled to in the current project, are to be

assigned the SPSN code 0000. See Chapter 5 for a detailed e planation

of the survey point numbering system.

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

The survey point serial number (SPSN) is also used in ~he cotrelation

of the data pertaining to the bench marks and temporary benci marksI

which appear in the VERT OBS data set with the correspqnding

descriptive data contained in the companion VE~T DESC data S

~

t of the

vertical control job. For this reason, special care must be taken to

insure that. the identical survey point serial number assigne to a

bench mark or temporary bench mark in the VERT OBS data: set Os also
used to identify the same survey point in the respective com nion VERT
DESC data set.

Designation: A vertical control point or bench mark is n
identified by a numeric or alphanumeric symbol which is:stamp
disk marker (or is otherwise inscribed on the bench mark monu

which is appendedthe abbreviationor acronym(see Anne~ C) 0

agency whose name is precast in the monument - if other :.than

rmally
d on the
ent) to
the

he
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I"

I"

II

II

I

I

II

II

I

National Geodetic Survey, National Ocean Survey, or corst an.
Survey (see Origin). For marks not having a precast apency ,

the acronym or abbreviation of the agency which set th[ mark
Setting-by-Agency). If the agency cannot be determine~, do .

an agency acronym or abbreviation. Less frequently, allbench
assigned a concise, intelligible name (e.g., when a ho~izont

point also becomes a bench mark); the appropriate acrohym or
abbreviation should be appended to these also. A maxi~um ofl25

characters (including all imbedded blanks) is allowed.:i
.r

In every case, the bench mark designation entered on t~e *30 record
must be identical to the (primary) designation used to ilidentfy the

same vertical control point in the companion VERT DESC Mata et of the
vertical control job - refer to Chapter 7. Use the sade gen ral

guidelines for the designations of any survey points w~ich 1 ck

descriptive data (e.g., undescribed temporary bench ma1ks whoch may
have to be carried in the VERT OBS data set but which d~ not appear in

thecompanionVERT DESC data set). I';
\1

Accumulated Distance: The distance covered by the Idiffe~ential
leveling operation from the nominal starting point of tiheleveling line

to the survey point in question. It is obtained by suc~essiv ly adding
the lengths of the intervening sections (following the ~ine-o der
conventions used for the ordering of the *30* records in the ase of a

survey point located on a spur or leveled to via a spur!1loop see

Order of the *30* Records). Recall that "section" is allsegme t of the
leveling line consisting of two neighboring survey poinfs con ected by
a chain of differential leveling observations (Le., c°v-necte, by a
"running" ) .

\

1

"

"

The individual section lengths are obtained by accumulating t e lengths

of the backsight and foresight of each setup of the res~ectiv running,
which in turn are usually obtained as a function of thelcorreponding

stadia intercepts (see Stadia under OBSERVATION DATA REaORDS) and the
stadia factor of the leveling instrument used. For thi~ purp se, use

the minimum section length if more than one running has i'been ade over
a section, as is the normal case. I

II

The accumulated distance (as well as the field elevatioril- se below)

is carried on the *30* record to provide a check againsdl cert in

undetected keying errors, line order errors, errors in t~e assignment
of survey point serial numbers, etc. For this reason, the acc mulated

distance entered in this field must be the value which il~norm lly
computed and "abstracted" in the course of the different~al Ie eling

operation. In particular, the accumulated distance must;',not b,
generated (e.g., by software) from the respective *41* a~d *42;' records

(see OBSERVATION DATA RECORDS), as this would defeat the!lpurpoe for
which it is intended. II

I"

I"

II

II

I"

I"

II

Geodetic

.ame, append
(see

.ot append
mark is

I control
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The field

is carried

undetected

of survey
elevation

computed a

operation.

(e.g., by
OBSERVATIO

it is inte,

I
II

II

"I

"I

II

II

Field El vatio~: The approximate elevation of the survey point in
question is btainkd as the (algebraic) sum of the elevation of the

starting poi t of Fhe leveling line and the raw (i.e., uncorrected)
elevation di ferences determined for the intervening sections

(following t e lidb-order conventions used for the ordering of the *30*
records in e cask of a survey point located on a spur or leveled to

via a spur bop - IlseeOrder of the *30* Records). (Recall that a
"section" i a se~ent of the leveling line consisting of two

surve~ points connected by a chain of differential leveling
refe1l1

1

,red to as a "running.")
II .

uct of every running over a section of the leveling line is
ve ob§erved, uncorrected elevation difference (see Elevation

nder OBSERVATION DATA RECORDS). When more than one running
e ovet a section, as is the normal case, a "section mean"

uted ~sing all forward and backward runnings made over that
h hav~ passed appropriate field rejection criteria.

II
"I

Noting that a backward running produces an elevation difference of

opposite si , th~ respective section mean is defined as the algebraic
difference etwedh the sum of elevation differences determined by

forward r ings I~nd the sum of elevation differences determined by

backward r ning4 divided by the number of runnings. In other words,
if EF is t e sum'of all acceptable forward-running elevation differences,
and EB is he suJ of all acceptable backward-running elevation differ-
ences, the desir~d section mean is (~F - ~B)/n, where n is the number

0f running. :1

"I

levation (as well as the accumulated distance - see above)

on th£ *30* record to provide a check against certain

keying errors, line order errors, errors in the assignment

oint $erial numbers, etc. For this reason, the field

ntered in this field must be the value which is normally
.d "ab'ktracted" in the course of the differential leveling
In p~rticular, the field elevation must not be generated

oftwal~e) from the respective *41* and *42* records (see

DAT~
I

I RECORDS), as this would defeat the purpose for which
ded. I

I'I

DATA! RECORDS
~-

"

.1

II

II

II

"I

I

II

II

ation~data records, identified by *40*-series data codes, are

ve; t~e block diagrams illustrating the respective formats
in the FORMAT DIAGRAMS. The purpose of the *40*-series

'I
II

II

'I

'I

II

II

I

III

II

II

The end pro
the respect
Difference
has been ma

must be com

section whi

OBSERVATI

*40* Survey Equipment Record
*41* Running Record

*42* River/Valley Crossing Record
*43* Correction/Rejection Record *

The obser
listed ab

are given
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I

I

II

II

I

II

records is to provide rhe means to record the differettial

observations carried out along a leveling line. Recall thaI"
line is a unit of field work consistin g of a number of surv

I"
(bench marks and temporary bench marks) connected by differ

I'

leveling observations, and that "section" is a segment of t
line consisting of two neighboring survey points which are

one or more differential leveling observations. \1

The differential leveling observations carried out ovJ'r a s

leveling line are of two basic types - runnings and C~lossin
below. i

I"

Normally, the (observed) elevation difference between I~he edpoints of
a section is determined as the accumulation of a conti

\

nuOus .series of

small elevation difference measurements, each obtained" as th difference

between the respec tive backsight and foresight reading!s on a pair of

leveling rods positioned vertically over "turning poin~s" at a

relatively short sight distance from the leveling inst~ument: This type
of differential leveling observation which consists ofII a cha"n of small
elevation difference measurements (i.e., leveling instrument "setups")
is called a "running." \

I

II

When carried out in the nominal direction of progress 9,f the leveling
line, it is called a "forward" running; when carried out in he opposite
direction, it is called a "backward" running. A secti<tm whi h is
"double-run" (as is the normal case) will have at leas~ one orward and

one backward running (among possibly several runnings ~n eit er

direction) which meet field acceptance criteria (i.e., lithed"sagreement
between the respective observed elevation differences does n t exceed
the tolerance which is in effect for the order and cla

,

'p of he vertical
survey in question). I

II

Submit a *41* record for every running carried out along the. eveling

line, regardless of its field acceptance or rejection s~atus (rejected
runnings may be brought within the respective tolerancelllafter various
corrections are applied in the course of subsequent dat~ pro~ ssing).
The *41* records must be submitted in sets consisting of a *4 * record

fI"
followed by one or more *41* records - one for each rum;ung m de on the

same date, using the same leveling instrument and the s~me le eling
rods, and subject to the same level collimation error (~ee be ow) as

"

specified in the respective leading *40* record - see STRUCTU E OF THE
VERT OBS DATA SET. I"

The other type of differential leveling observation is Jhe "r
crossing" (or "crossing") which is used when a gap larg~r tha
maximum allowable sight length of a setup must be spannJd, as

river (or dry canyon) must be crossed without using a s~~itabl
This type of differential leveling observation is the result

of reciprocal measurements carried out simultaneously f~pm bo
II

I"

I

II

II

eveling

a leveling

y points
ntial

e leveling
onnected by

I'

ver/valley
. the
when a

bridge.
f a series

Ih sides of
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"
III

III

II

such a gap U

i

ing special "valley-crossing" equipment. Note that each
individual r

,

iver/valley crossing must be treated as a separate section

of the leve ing lf~e.

"I

* rec~rd for every river/valley crossing along the
42* r~cords, if any, must appear as the last group

ctive jlleveling line block in the VERT OBS data set

THE YERT OBS DATA SET).
I

* recbrd for each running or river/valley crossing for which
correction was determined from temperature profile measure-I

y field personnel, or for which a rod correction was determined

ed ro~ calibrations furnished by the National Bureau of

Also'l:if a running or river/valley crossing was rejected,
3* record indicating the source of the rejection (field or
ch re~uired *43* record should immediately follow its

g *4~r or *42* record.
I

IllimarlionError: The (small) angle by which the line of

~d by~the horizontal crossline in the reticle of a leveling
deparDs from the actual level surface when the instrument is
posi~ive when the line of sight deviates upward, and

.en thJ line of sight deviates downward from the level sur-I
collimation error is due to a small misalignment of the
bubblJ vial (in the case of spirit-level instruments) or

mechanism (in the case of self-aligning instruments).
II

ollimltion error can be resolved into two components--a

nstan~ component (which can be minimized by careful
II

of the instrument) and a variable component which is
"I

ransient deformation of the structural parts of the

brought about by stresses and strains due to uneven temper-

ibuti~n (differential heating) and other intermittent

orces fhiCh are active in the course of the daily handling
eling :,instrument.

the lnpredictable nature of the intermittent component,
colli~ation error must be determined at sufficiently frequent

to pe~mit the application of meaningful corrections to theI

leveling rod readings. Note that the effect of the
n err6r cancels for a setup with backsight and foresight

.ength; it is the total accumulated length imbalance between

.cksights and foresights of a running to which the correction
ationlllerror is applicable.

II

t of Collimation Error: The observing procedure by means of

collfmation error is determined (commonly known as the

prodJbes the ratio of the corresponding rod reading error

gth df line of sight, i.e., the trigonometric function
f theIlcollimationerror. .

III

I
II

II

"I

"I

II

II

I
III

II

II

"I

I

Submit a *4

line. The

of the resp
STRUCTURE 0

Submit a *4

a refractio
men ts made'

using detai
Standards.
include a *

office). Ei

correspondij

Level C
sight defi:
instrument
"leveled":

negative w
face. The

respective
compensato

The level

residual c

adjustment

caused by
instrument

ature dis

physical
of the Ie

Because 0

the level
intervals

respectiv
collimati

of equal
all the b
for colli

Tange
which the

"C-Tes t")1
to the 1

tangent

leveling
of records

(see

*
*
*
*
*
*
*
*
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I

I;

I

II

~

'I

I

II

Note that the tangent of an angle is a unitless numbe~; ho vert since

it is a very small (positive or negative) decimal fraftiont it is
convenient to use the tangent of collimation error mu~tipli d by 1000

(i.e.t as millimeters~er metert if the metric units ~re be.ng used).
AccordinglYt enter the tangent of collimation error w~th th decimal

pointmoved three places to the right: \. .
Wind Code: A one-character numer~c codet the pur~ose of wh~ch 1S

to denote the approximate wind conditions prevailing duringlthe course
of the running. The three wind codes are:

\

~

.

II

I

0 - wind speed less than 10 kilometers per Ihour

1 - wind speed from 10 to 25 kilometers per,:hour
2 - wind speed greater than 25 kilometers ~er hour

Sun Code: A one-character numeric codet the purpolke Of,

t

hiCh is to

denote the approximate conditions of insolation preVai~ing d ring the
course of the running. The three sun codes are:

\

:

"

0 - less than 25% of setups under sunny conaition

1 - 25% to 75% of setups under sunny conditions
2 - more than 75% of setups under sunny condition:

\'"

Stadiat Stadia Interceptt and Stadia Intercept Cod~: St,

method of obtaining the approximate distance (typically to t1

0.1 meter) between the leveling instrument and a vertidally

leveling rod as the product of the instrument's stadia II'facto

specified in the corresponding *20>~ record) and the res"pecti'e

stadia intercept - the difference between the high and ~ow s adia line
readings on the respective rod. Recall that stadia linrs ar two
horizontal lines spaced equally above and below the hor\!izont1 crossline

in the reticle of the leveling instrument. Note that tee distance

obtained in this manner is in the same units as the sta~ia interceptt
i.e.t in rod units of the respective leveling rod (as specifi d in the

corresponding *21* record).

\

: I
II

II

For differential leveling observationst stadia information is

I
(1) to compute the total length of the runningt and (2) "to co

total accumulated length imbalance between the backsigh sand
II

of the running (to eliminate the residual effect of collimati
see Level Collimation Error above). Because of the latJer re

two fields are provided for the entry of stadia informaJion,

Sum of Backsight Stadia Intercepts and the other for th~: Sum

Stadia Intercepts. ~

As was mentioned previously, the two stadia lines are eq~idist nt from
the horizontal crossline (level line) of the leveling instrume t.. The

use of full stadia intercepts requires the observation avd rec rding of
two rod readings (the stadia high and the stadia low rea~ings) in

\

11 II

"

I

dia is a

e nearest

ositioned

(as

desired

pu te the

foresights
n error~-

uirement,
ne for the

f Foresight
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~

d

j

ll

i
addition to the eveline reading. It is possible to observe only one

stadia line read ng (either the stadia high or the stadia low) in

addition to the evel line readingt in which case half stadia intercepts
are obtained. N te th~t either full stadia intercepts or half

intercepts must e obskrved consistently throughout a running. ToN
specify which on of the two possible procedures has been followedt~
provision is made on ~he *41* record for a one-letter Stadia Intercept
Code:

/

.

F;- full stadia intercepts observed
HI- half stadia intercepts observed

Units: A s t of : wo-letter codes for the various units of length

in which the Ie gth J~ running (*41* record)t length of crossing (*42*
record)t and el vati~n difference (*41* and *42* records) may be given.
It is the same set o~ unit codes which is used on the *30* record to
denote the uni 'Sof Accumulated distance and field elevation - see

I
FIELD ABSTRACT DATA RECORDS. The Specific unit codes are:

il

,II

MT - meters KM - kilometers
Ii

FT - feet KF - kilofeet

(

'D - yards SM - statute miles
I

Runnin Le th:: The overall length of the running (i.e't the

distance cove ed by/the differential leveling observations)t preceded by

the respectiv units codet only if the stadia information (see above) is
not available othe~wise leave blank.

;/

ength: Enter the overall length of

panne
l
~ by the river/valley crossingI . . de respectlve unlts co e.
II

DiffJrence: Enter the observed difference of elevation

by t~e running or crossing in questiont preceded by the
its c8de. Note that this must be the raw observed

feren~et i.e't the result of the running or crossing
to which no corrections have been applied.

II

il

S 1

or: wJiCh appears in a VERT OBS data set (see Table 6-1), a

illhas1been prepared to illustrate the respective format.
t diagrams" have been designed to fulfill the following

:/

II

1. Each rec~fd is 80 characters long (standard punched card image).

2. Eagh recJr
l

lrd has a fixed format, i.e., every data field has a

sp~cificllength and specific position within the record.

II

11

II

Crossing

the distance

preceded by t

the crossing (i.e't

observations) ,

Eleva tio

as determine

respective u
elevation di
observations

For each re

block diagr
These "form

objectives:
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3. Each format diagram is a graphic image
record.

I

I

I

I

of thel!1resPi tive

4. Within the limits of available space,

instructions concerning the data item

data field are provided on the format

self-explanatory.

informa

t

ion ~

t

d
to be e. tere i in each

diagram: to ~.. nder them

II

5. \fuen appropriate, sample entries are shown in lilthed~ta entry
line of each format diagram.

6. Each data field is characterized as to its ty~e by ~ string of

lower-case characters which appear immediatel~ below the data
entry line.

Data Field Types:
I

1. Alpha Field (aa. ..a) - intended for a dat Iitem

~

WhiCh is

coded as a string of alphabetic, numeric, and/or spec' I ch racters,

with or without imbedded blanks, to be entered into t
.

res.ective data

field left-justified and blank-filled on the right. S:e Ch1pter 5 for

a list of specialcharacterswhich are allowed. II

2. Blank Field (bb...b) - to be blank-filled.

~

. Dat~ fields
which are designated as blank fields must be left blan , i.~.I., no data

items may be entered in these fields. . II

3. Constant (Numeric) Field (cc.. .c) - intend d foJI a data

item which is a number (i.e., an integer, a proper or mpro~ r
fraction, or a decimal fraction) coded as a string of umerf

characters (prefixed with a minus sign if the number i neg~ ive) which
may contain one leading or imbedded (but not trailing) ~decim I point if
it is a decimal fraction, or an imbedded hyphen and/or slash if it is a
proper or improper (mixed) fraction such as 3/4, 5-1/2 etc. to be
entered into the respective data field left- J'ustified nd bl nk-filled

, II

on the right.

II

4. Floating-Point Field (ff...fdd...d) - inte ed fr a data
item which is coded as a decimal number, i.e., as a st I'ng 0' numeric

characters(prefixedwith a minus sign if the number i ' nega ive) which
may not contain any imbedded blanks. If the decimal p 'nt i present,
the character string representing the integer digits, t e de:imal

point, and the decimal frac tion digits may be positionel anyl here

within the respective field (generally left-justified),'and .: e unused
columnsof thedatafieldare blank-filled. I

When the decimal point is not coded, the "f" portion of: the I

floating-point field is to contain the integer part of he d-'
number, and the "d" portion the corresponding decimal f actio.

II

imal
part,
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Data Set Identification Record. This must be the first record of every data set submitted.

A data set may be submitted either as a deck of cards or as a magnetic tape file containing

formatted records. Magnetic tape is preferred; use punched cards for small, isolated jobs only.

Important: To insure uniqueness, agencies or firms not listed in ANNEX C must have their

proposedabbreviationsymbol acceptedby NGS prior to first submittalof data - see ANNEX K.
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*11* Line Title Record (Optional) and *12*,*13*,*14* Line Title Continuation Records (Optional).

Use the *11* record to give the title of the line (or of area network or special project of which

the line is a part) and the *12*,*13*,*14* records for continuation and/or subtitles, if any.
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*15* Comment Record (Optional). Use this record for any comments pertinent to the leveling line.

If the comment(s) exceed 70 characters, use another *15* record for continuation; any number of
*15* records is allowed. Do not divide words between consecutive *15* records.
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*20* Instrument Information Record. Submit this record for every instrument (identified by the

respective Survey Equipment Code and Instrument Serial Number) once for each past stadia factor
determination (to form historical file) and when a new stadia factor is determined - see footnote.
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*21* Rod Information Record. Submit this record for every rod (identified by the respective
Survey Equipment Code and Rod Serial Number) once initially with or without one or more *22*
(Rod Standardization) and/or *23* (Rod Calib ation) Records for that rod - see footnote.
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*22* Rod Standardization Record. Submit this record for every rod (with or without accompanying
*23* record(s)) once for each past standardization or calibration (to form historical file) and

whenever restandardized or recalibrated (NOT REQUIRED FOR 3RD AND LOWER ORDER) - see footnote.
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*30* Field Abstract Record. Submit this record for the first (starting) survey point (bench mark

or temporary bench mark) and thereafter for each elevation carried forward (possibly more than
once for any given survey point) in the order of occurrence along the leveling line - see text.
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*41* Running Record. Submit this record for every running other than river/valley crossing. The

*41* records for all runnings made on the same date, using the same equipment, to which the same

collimation error applies must follow, as a group, immediately behind the respective *40* record.
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*43* Correction/Rejection Record. Submit this record for each running or river/valley crossing

when 1) temperature profiles were measured in the fieldt 2) a rod correction can be determined
using detailed rod calibrations furnished by the National Bureau of Standardst or 3) the running

or river/valley crossing is to be rejected.
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Structure: A VERT OBS Data Set
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Chapter 7

VERTICAL DESCRIPTIVE (VERT DESC) DA~A

INTRODUCTION
I

The purpose of this chapter is to provide detailed ~pecif; cations and
instructions for the coding and keying

.

Of the d

.

escr

.t

Ptivel data S
.

et O

.

f a

vertical control job. This data set contains origi ~al delcriptions

and/or recovery descriptions pertaining to bench malks w ,I'choccur in

one or more leveling projects contained in the vert~cal : ntrol job.
1
i

VERT DESC DATA SET RECORDS

1

The dat~ which constitute a VERT DESC data set arellorgan

t

zed into four

categorles: II !

I

1. Bench Mark Identification and Loc"tion

i

. ata

2. Monumentation, Recovery, and Stamling D ta

3. General Descriptive Text f I

4. Optional Partially Coded Descript,:ve T' t

Within these categories, the respective data have I~

.

een rouped into one

or more logical units called "records." A record ~s a tring of
characters containing data coded according to a s ecifi' format. Every
record in a VERT DESC data set consists of 80 cha\.acter or "columns"r '

(standard punched card image). Within each recor " thel80 columns are
divided into fixed-length "character fields," eac ~ fiel being theI,

space reserved for a specified data item. Accord nglY,1 for every
desired data item, there exists a field of approp ~ iate ! ength into

which the data item in question is to be entered Ifter lit is converted

into a string of alphanumeric characters. The sef of I les according

to which specific data items are converted into fringl of alphanumeric
characters to be entered in the fields of a reco a is 'nown as the
"format"of thatrecord. I I

TABLE 7-1

VERTICAL DESCRIPTIVE DATA SET RECO~DS

FIRS T RECORD
*aa* - Data Set Identification Record I

I
I .

BENCH MARK IDENTIFICATION AND LOCA:.ION D TA

*10*, *11*, *12* - Bench Mark Identificat'on R~ ord
*13*, *14* ~ Bench Mark Designation Recorl !
*15* - Alias Record
*16* - Area Record

*17*, *18* - Nearest-City-or-Town Record

7-1
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'1

1\

II

: II

MONU NTATIQN RECOVERY,AND STAMPING DATA

*20*, *21*, f2* -

~

Setting-bY-AgenCY Record
*23*, *24*, 25* - ecovery-by~Agency RecordI

*26*, *27* - etti and MonumentationRecord
*28* - Stampilg Red

(

rd

I !

GENE' DESC,IPTIVE TEXT
*30* - Descritivetext Record

: 1\

OPTION: PARTIALLYCODED DESCRIPTIVETEXT
*40* - Concre ~e POS

!

. Record (Optional)

*41* - Rod/Pi e Reclrd (Optional)
*42* - Vertic 11 Ref Irence Record (Optional)
*43* - Witnes IPost~Record (Optional)

!
LAST RE ORD

*aa* - Data Se Ter'l nation Record

Note: The Symbol: "aa" \ enotes the two-character job code assigned
by the sub1ittin agency - see Chapter 5. ,

The types of records l:hiCh Ly appear in a VERT DESC data set are
listed in Table7-1. iEach '~ype of record has beengivena name,anda

block diagram illustr 'tingfhe respective format has been prepared to
serve as a model for rat r

1

cord - see FORMAT DIAGRAMS.

; I

The first characterf'eld o. every record (columns 1-6) is reserved for
the respective record ~equelce number - see Chapter 5. Except for the

first and last records! of t~e data set, the second characterfield ofeach record (columns7\ 10) dontains a two-digit numerical data code,

preceded and followed ,y an Fsterisk, which specifies the type record
(*10*, *13*, ..., *43*1- se~ Table 7-1). On some of the records, more
than one such data cod appe~rs in other fixed positions (i.e., columns

46-49 and 73-76) to se:ve aS~labels for important data items to be
entered immediately fo lowing the respective data codes.

: '\
The first and last rec Irds o~ the data set (the Data Set Identification
Record and the Data Se ~ Term~nation Record) display the two-character

alphanumeric job code, Iprece~ed and followed by an asterisk, in the
field normally occupie : by t~e first data code (columns7-10). This job
code is aSSi

.

gned seque !tiaU

l
. (*A1*, *A2*, ..., *ZZ* - see Chapter 5) by

the submittingagency. II I
STRUCTURE OF THE VERT D SC D A SET

\ II

The first record of a V.RT DBfC data set must be the Data Set
IdentificationRecordwl'ich cbntains the required information to

: II

I I
I

7-2
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identify the data set and to correlate it with its com

i

' nion ERT OBS

(or VERT ELEV) data set, i.e., the job code, data type rVERT ESC), name
of submitting agency, and date the data set was create r Th~ last
record of the data set must be the Data Set Terminatioj Reco~d. It is
the only other record in the data set in which the res~ectiv' job code
appears in the same field (columns 7-10) as on the Data' Set I
Identification Record.

J

i

Between these two delimiting records, the descriptive .ata s!bmitted in
I '

the VERT DESC data set must be organized as one or mor bloc s, each

containing the original description and/or one or more reco~' ry
descriptions which pertain to the same vertical contro poin .

Chapter 5 for the definition of Survey Point Serial N Iber G

For descriptive data extracted from archives, each be IChma' block of a

VERT DESC data set should contain the original descri~tionr the oldest
recovery description on file, followed by all subsequ~nt re'overy

descriptions for that bench mark in chronological ord~r. F'r

descriptive data submitted at the completion of a lev~ling
.

1 roject, each

bench mark block will normally contain one original drscriP, ion if the
bench mark is a new vertical control point, or else °

t

1e rec,very
description if the bench mark is a previously establi hed ~ rtical

control point which was recovered in the course of t

,

~ lev

..

"ing project.

The overall structure of the VERT DESC data set is s bwn i ' Table 7-2

below. I
II

*
*
*
*
*

TABLE 7-2 - STRUCTURE OF THE VERT DESC DATA/ISET ,

~~~~-~~:_~~~~:~!~~~:~~~-~~~~:~ ! I --
Originalor RecoveryDescription 1

Subsequent Recovery DescriPtio

J
(if any) First

.

,1

:::: Bench ~ rk

~~~~=~~=~~-~==~~=::_~=::~:~::~ L 1'__-

,

'

Original or Recovery Description 1
Subsequent Recovery DescriPtio

:]

(if any) Seco d
:::: ench ark

Subsequent Recovery Description I "
~ " ---1

. . ..
)

. . . .,

. . . .,
. .. ... . .
. .. .

~:~~::~:~;:::~~::;;:~:~~~~~~~

J
::--~::-::~--

]f

--:::~----
:::: ench 1Mark
SubsequentRecoveryDescription 1

!

D;;;-S;;-T;~~;i~-D;;~;i~;i~~ 1 :----
. " 1
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, III

II

i 1\

[ TABLE 7-3
RECORDSEQUENCE IN TH~ ORIGINAL OR RECOVERY DESCRIPTION OF A BENCHMARK

I 'II

*10*, *11*, *12*iBenc~,1 Mark Identification Record
*13*. *14* Bench ,Mark 'pesignation Record
*15* i I

:::: Alias Recor (s) -I at most three allowed - omit if no alias
*1,* I I

*16* Area Record i- omi, if not applicable
*17*. *18* Neareft-Cit~-or-Town Record
*20*, *21*, *22*Settitg-by-Agency Record - optional in recovery (fesc
*23*, *24*, *25* IRecov~ry-by-Agency Record - recovery description only
*26*, *27* Settil g and

\\

Monumentation Record - *26* is optional in
! recovery description

*28* Stamping Recprd -~required in original and recovery description
1 ~if *27* Monumentation Code is C, D, F, or P.

*30* I I
*30* ; 1

*30* Descriptive rext R cord(s) - one paragraph of descriptive text
: : : : I

\*30* !

OPTIONAl PART,ALLY CODEDDESCRIPTIVE TEXT RECORDS
(Use in Ii 'u of ~td phrases at the end of text paragraph)

*40* Concrete Pos ,Reco'd OR *41* Rod/Pipe Record, -
*42* Vertical RefElrencelRecord - if applicable
*43* Witness Post iRecor~ - if applicable

( I f~td d f h)

*

NOTE: Numeric di Itance I estimates or measurements in original or
recovery d 'scrip :ions of vertical control points may be given in
either Engl~" sh 0:: metric units. However, when values are given
in metric u its, I'nglish equivalencies are to follow in

parentheses~ Th~S applies to all *18* and *30* records. Figure
7-2 include' proR rly written *18* and *30* records.

\ I

I 1\

Original Descr: tion/~ An original bench mark description is a document
which is normally 'repar~d for every vertical control point when it is
monumented. The p :rpose

\

\of the bench mark description is to provide, in a

concise and standa !dizedl!manner, all pertinent information which may be

necessary or usefu I to l
~

cate, positively identify, and/or utilize the

vertical ~ontrol pOnt i. question - see example in Figure 7-1.I

In addition to the

~

' espe

~

ltive identification, monumentation, and

stamping data, a be'ch m.lrk description normally contains a

one-paragraph narralive , ction which gives specific directions how the
1\

1\

\1

1\

1\

1\

1\,\

h

i

I

i

I

I

I

I

,I
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bench mark maY

~.

be re

!

Ched from a readily locatable landmark such as a

public buildinl in a nearby town or the crossroads of prominent
highways, and 'inpoi ts the location of the bench mark in terms of

distance and d Irectiln (point of compass) from one or more referenceI I
objects in the iimmed1ate vicinity.

The narrative kctiol should also describe in detail the mark or
,

monument itsel " pro'lide vertical reference by pointing out that the
bench mark is a certin distance above, below, or about level with a

nearby referenc' objJct (if applicable), and should give the distance

and direction (Ioint i f compass) to the bench mark from a witness post,
if one has been\set i the immediate vicinity. Optional partially

coded descriptie te~ records (*40*, *41*, *42*, and *43* records - see
Table 7-3) have I'been:~rovidedfor use in lieu of standard phrases '

fulfilling thes latt~r requirements.

R D I, "II
S
. "1 . f . " 1 d ""

ecover e crl ton: lml ar ln orm to an orlglna escrlptlon,
a recovery desc !iptio is a document normally prepared for every
previously esta ',lishe,vertical control point which is "recovered" -

i.e., either in ludedlin a leveling project or just visited and
inspected. Asi ~ fro recovered vertical control ponts, recovery

descriptions sh rId a~so be prepared for other types of previously
monumented surv ~ poi Its (e.g., horizontal control points) which are

leveled to and ~nce Jstablished as vertical control points. The

purpose of the r',cove~ description is to provide a statement about the
condition of thel respe tive mark or monument, and to update,

supplement, or c:rrec~ the original description and/or previous

recovery descrip lion(s1 - see example in Figure 7-2.

A recovery descr " ptionldiffers from an original description in two

aspects. First, I,theRI covery-by-Agency Record must be present, either
in place of or i addi'ion to the Setting-by-Agency Record which is
optional. Secon" the

\

narrative section of a recovery description may

be limited to ju It the statement "RECOVERED AS DESCRIBED." - or it may
be omitted altog Ither

~

"f the Condition Code entered as data item *25*

on the Recovery- y-Age'cy Record (see MONUMENTATION, RECOVERY, AND

STAMPING DATA RE bRDS) lis sufficient to convey the status of the bench
mark in question.1 How ver, for every vertical control point which is
recovered in usa! e CO

i

dition, a complete new narrative section should

be given whenever\'suff~ ient changes have taken place in its vicinity
to render a previ us d~ cription inadequate.

I,

Combined Set: I' When

~

one or more recovery descriptions are submitted

in addition to thi orig"nal description or leading recovery description

in a bench mark b'ock 01 a VERT DESC data set (e.g., when multiple
descriptive data Ire exlracted from archives for the same vertical

control point), a 11 rec~very descriptions which follow the original
description or th I lead!ng recovery description may start with the
*23* , *24*, *25* lecove~y-by-AgencyRecord (i.e, data items *10* through

I "
I

\'
I
I
I,

7-6
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II
II

1\

*22* may be omi

t

tted)~

~

Such a combined set consisting of a complete
leading element' (origOnal or recovery description) followed by one or

more abridged s,bseqJ1 nt recovery descriptions must be flagged by the

DRC Code "c" on the ~[nch Hark Identification Record of the leading
element - see B NCH ~~ IDENTIFICATION AND LOCATION DATA RECORDS.

II

, II

BENCH MARK IDEN IFICATION AND LOCATION DATA RECORDS

* '0*, *il*, *12* Bench Mark Identification Record

* 13*, *14* Bench ~~rk Designation Record
* 15* Alias Record

* 6* ArJa Record

*11,7*, *~8* Nearest-City-or-Town Record
The bench mark °denti~ication and location data records, bearing the

*10*-series dat codeJ, are listed above; the block diagrams

illustrating the resP~ftive formats will be found in the FORMAT DIAGRAt1S
section. More t an on

~

data code appears in these records (see the
, ' I

respective forma diag ams) to serve as labels for important data items

and thereby to f'cilit~ te the extracting and coding of these data items

from the source ,ocuffilpts. The data items to be entered in these
records are expl ined ,in detail below.

II

Surve Point,Seriai Number: Whether submitted as MODE 1 data (VERT

OBS and VERT DES data\\sets) o~ MODE 2 data (VERT ELEV and VERT DESC
data sets), the ata c9ntained in a vertical control job (see Chapter 5)
pertain to a set ,of su:\rveypoints, each of which must be properly
identified. To his eAd, every survey point that is leveled to in a

vertical control 'job i~ assigned a four-digit survey point serial number,
(SPSN) in the ra ge 00~1 through 9999 to serve as a unique identifier of
the respective s rvey goint within that vertical control job - see
Chapter 5 (JOB C DE AND SURVEY POINT NUMBERING). All survey points for
which recovery d scripJ

l

ions are written in this vertical control job,

but which are not, leve~ed to in this vertical control job, will be
assigned the SPSN code 0

1

000.
I I

The survey point ,eriall

~

number is the vital link by means of which data

pertaining to the same urvey point in either the VERT OBS and VERT DESC
data sets (MODE 11data)1 or the VERT ELEV and VERT DESC data sets (MODE 2

data) are positiv,ly c~~related prior to their entry into the National

Geodetic Survey D ta Ba~e. For this reason, the same survey point
serial number mus' be c8nsistently used to identify the same control

point in either t e OBS~ DESC, or ELEV data sets of a vertical control
job. In particul r, th~ survey point serial number assigned to a bench
mark in the VERT ESC d~ta set must be the same as that used to identify

the same vertical Icontr9

\

1 point in the companion VERT OBS (or VERT ELEV)

data set. II I

1\

1\

1\

1\

1\
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DRC Code: This is a one-letter code which is us~d to ,/identifythe
descriptive data as to its type. It is assigned as rollo I

D - Self-standing original description.

R - Self-standing recovery descrition. I

J

'

C - Combined set consisting of one complete prigi al

description or recovery description f l'llowe by

any number of subsequent recovery des Iripti
for the same vertical control point i whic
data items *10* through *22* have bee. omittted.

Position: The (approximate) geodetic latitude Ind lo!gitude of the
vertical control point must be specified so that (1 ~ the I ppropriate
Quad Identifier (see below) may be assigned to it, Ind (2! the

appropriate gravity information nay be obtained for

l

luse i the

processing of the associated observations andlor in the d! termination

of geopotential numbers and orthometric heights for netwo k adjustment

and vertical control data publication purposes. II .

If no other source is available, the vertical contr~l po' t should be

carefully plotted on the largest-scale topographic Eap a ,ailable, and
the respective latitude and longitude extracted th

j
tefro (to the

nearest second). ! !

Junction Code: This is a one-letter code rese~ved t' identify only
the most important junction marks of the National rletwor , the junction
marks of Basic Net A. To identify such a mark, en~er a in column 45II'

of the *10* record. The J code is to be used onlY
l

lby NG personnel, or
after obtaining instruction from NGS. !

Quad Identifier (QID): The primary indexing ald ide tification

system adopted by the National Geodetic Survey Dat! Base' for all

horizontal and vertical control points is based on/'1° x I ° "quads"

defined by integer-degree latitude and longitude gfidlin s (parallels
and meridians), and on the successive quadrantal S

t

1b-di~'Sion of the

basic 1° x 1° quads into 30' x 30' quads, 15' x 15

r

\ quad, and 7-1/2' x
7-1/2' quads accomplished by successive halving of the 1 titude and

longitude gridline interval. The respective quad d..dent'!fier(QID) is
a nine-character symbol coded as HLLWWWABC, where:!

J

I I
H - Hemisphere (N or 0 for northern, S or 1 for Eouth rn)

LL - Latitude of SE corner of the 1° x 1° quad ( IIbo-89'N, 01°-900S)
WWW - Longitude of SE corner of the 1° x 1 ° quad

1

1000°- 59°W)
A - 30' subdivision indicator (l-NE, 2-SE, 3-SW I 4-NW'subquad)

B - 15' subdivision indicator (l-NE, 2-SE, 3-SW,~ 4-NW subquad)

C - 7 1/2' subdivision indicator (l-NE, 2-SE, 3isw, 4!NW subquad)
(A,B,C = 0 or blank indicates no further su~divis on)

I' I

II

I'

II

*
*
*
*
*
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-

II

\

1\

!\

1\

II 1II

II

,\
140 110 -

,

1\

00
:\

100

I

I 130 120 -

II
II
I 00011
I
II 244 241 214 211
II

.340
1\310

240 210

1\
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II

II

II

In principle, the desigJation by means of which a vertical control *

point is identifi for\

~

ublication purposes should closely resemble *

the designation w. ch aqtually appears on the respective marker; *
however, extraneou infq mation is frequently present which is not *
desired to be incl ded a~ part of the designation of the bench mark *
in question. 11 *

For example, the d Signa~iOn of a bench mark should not include the *
penalty warning, e c., w~ich is normally precast on the respective *

survey marker (how ver, ~n abbreviation or acronym denoting the agency *
whose name is prec st onllthe verticalcontrolpoint - *I

if other than the GS, N~S or C&GS - should be appended to the *

designation - see NEX € and ANNEX D). If an agency name is not *

precast on a mark,but t~e name of the agency which set the mark can be*
determined, append ithe agency's acronym or abbreviation to the *

designation. Also the designation of a bench mark should not include *

the elevation whic may ¥lave been stamped on the respective survey

marker (except in he ca~e of a bench mark for which the stamped

elevation is the 0 ly id~ntifier available), and it should not normally
include the "year- rk-s~t" (except for bench marks which have been
reset - see Reset rks q~low and ANNEX D).

~II

For automatic data .roces:~ingpurposes, the use of designations as
primary bench mark .dent~~iers poses some difficulty in that exactly
the same spelling, ditiup' and/or abbreviation of the respective
designation must be used ~henever a reference is made to the same

vertical control po nt inticomputer-readable media. To this end, a set

of guidelines has b en as~embled in ANNEX D (GUIDELINES FOR SURVEY q

POINT NAMES AND DES GNATI0NS) for the purpose of standardizing the

designations of ver ical ~ontrol points. Accordingly, every bench mark

designation must be edite~ in conformity with the "VERTICAL CONTROL
POINTS" section of NEX Ii)at the time it is placed in computer-II

readable form, and pecial effort must be made to use the same edited

version of the resp ctivel\bench mark designation throughout the vertical
control job, i.e., n the~companion VERT OBS or VERT ELEV data set as
well as in the VERT DESC data set.

, II

II

Except for the abbr viatidn and/or editing which may be required, the

designation of a ve tical

~
contrOI point to be entered as data item *13*

on the *13*, *14* Bench ~ 'rk Identification Record should be taken

exactly as it appear on ~ e original description and/or subsequent
recovery description, if IFny. However, awkward abbreviations,
misspellings, or any othe~1 obvious defects detected in a previously

published bench mark desighation should be corrected. Parentheses are

not permitted to app ar inla bench mark designation, and other special

characters such as p riods'~ commas, etc. (see Chapter 5) should also be
edi ted out whenever heir ,'omissioncan be tolerated (see ANNEX D).. II

II

II

II

II

II

II

II

II

II

II

II

II
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II

II

II

II

In the same manner as the job-specific survey point s~rial . umber

(SPSN) of a bench mark is unique within a job, it is fequir d that its

designation be unique within a job as well. If two 1f more vertical
control points with identical designations occur in a job, 'they should

be rendered unique by appending to the respective des
l

l

l

~gnat.ons, in

order of preference: I

II

1. The "year-mark-set," provided it appears on ~ihere pective mark

or monument. Example: 872 3918 TIDAL 1 193~ and 72 3918

TIDAL 1 1975. i

2. The name of the county (parish, census diviston) i

..f

which the

bench mark is located, followed by the symbol CO ( A,CD).

Examples: 18 MONTGOMERY CO and 18 FREDERICK~CO, A 178
LA FOURCHE PA and A 178 JEFFERSON PA, X 115 ~UNEAU CD USGS and
X 115 ANGOON CD USGS.

*
*
*

*
*
*
*
*

I'

3. The name of the locality (other than county,11 pari
~

h, or census
division ) in or near which the bench mark id~loca. ed. Example:"
TBM 15 ALAMOGORDO and TBM 15 HOLLOMAN AFB. II

Whenever the designation of a vertical control poin~ is m dified in

this manner for the purpose of making it unique wit~in th' respective

job, the appended information becomes part of the b~nch rk

designation, and care must be taken that exactly the same, informationII

is appended to the designation of that vertical confrol pint wherever

it appears, i.e., in the companion VERT OBS or VERTIIELEV ata set as

well as in the VERT DESC data set. II I

Reset Marks: Frequently, a control point is i~1the ath of

construction and may be destroyed. If this situat~pn is ,known before

the construction project takes its toll, it is est~plish d practice to

set another mark or monument a short distance away,~ outs. de the
construction area, and to carry out appropriate connecti g observations

to transfer the horizontal or vertical control to Jhe ne survey point,

thereby establishing it as a substitute or "reset"~contr I point.

II .

Although this new "reset" control point could be g~ven a independent
name or designation of its own, it has been found ~seful to follow a
naming convention which, at a glance, identifies tt.e coni rol point as a

"reset" and indicates which original control point 'I it is replacing.

II '

In connection with vertical control points which are no~ ally assigned

very short alphanumeric designations mostly numeriF in c aracter, the
established practice is to identify a reset bench ~ark the same
designation as the bench mark it replaces to whicH' is a pended the word

'RESET' and the year in which the reset bench mar~1 is s't (e.g., U 135

RESET 1978 as opposed to U 135). Occasionally, wHbn th designation of

the replaced bench mark is lengthy, the word 'RES~~' is ,omitted and

II

II

II

II

II
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1\

only the yea is a~pended (e.g., LAKE WASHINGTON3 1948 as opposed
to LAKE WASH NGTONI 3). For survey marks of organizations other than

NGS, NOS, orC&GS, II the word "RESET" and the year the mark was reset

,should be ap ended~after the acronym or abbreviation of the agency.
For example, a USGS survey mark reset in 1945 is designated 25 USGS
RESET 1945, o! 2511RESET 1945 USGS.

State or countJy Code: This is a two-letter code to indicate the

political unit andhor geographic area in which the vertical control

point is loc ted.I\For points in the United States or in Canada, enter
the appropria e co~e for the respective state, commonwealth, province,

or territory. ForJroints outside the United States and Canada, enter
the appropria e codb for the respective country, island group, or
geographic ar a. ~I

\

complete list of the two-letter codes is given in
ANNEX A. ]

County: he na~e of the next lower political subdivision in which
the vertical ontrol point is located. For points in the United States

and Canada, e ter t~e name of the first-order political subdivision of
the respectiv state, commonwealth, province, or territory (i.e.,

county, paris , cen~us division, independent city, etc.). The name of

an independen' cityllmust be preceded by the symbol 'c OF' (e.g., C OF
RICHHOND for ICHMO

];

, VA). For points in other countries, enter the

name of the p imary\political subdivision of the respective country,
such as st~te, prov~nce, district, etc. Up to 20 characters are

allowed; use tanda~d abbreviations if necessary.

Alias: A alte~nate form (i.e., alternate spelling, editing,

and/or abbrevi tion)! of the bench mark designation, or an entirely
different desi nati9P assigned to the same bench mark by an agency
other than the one which originally set the vertical control point.

The same speci icat~~ns, guidelines, and comments given for the primary

bench mark des gnat~pn also apply to an alias (see Designation above);
however, note hat an alias is not normally stamped (or otherwise

inscribed) on he re:~pective survey mark or monument.

In general, th

~

prOl~

.

l feration of aliases is to be discouraged. Submit

a *15* Alias R cord ~or each known alias; however, not more than three
*15* Alias Rec rds are allowed in anyone original or recovery

description.I II

Designated Area ~ame: A bench mark, by its nature, is a member of

a leveling lin. Leyeling lines are normally run along prominent
transporation r com~unication arteries to form large loops. In areas

of known or an iCiPa

!

!ed crustal uplift, subsidence, or seismic

activity, leve . line I are often run as a special project to form dense
area networks f ver!ical control which are usually releveled at

frequent time i terv,ls to monitor vertical movement of the Earth's

crust in those reas1

1\

il

1\

!\

1\
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I

I

The purpose of the optional *16* Area Record is to d~low or the

identification of such an area network or special l~relin project of
which the bench mark in question is a member. The ~16* A,ea Record may
also be used to provide any other location-related inform'tion

(suitable for printing next to the "AREA--" caption

ll

of th' published

description) to be associated with the bench mark. Up toi32 characters

(including all imbedded blanks) are allowed. ExamPtes: i

SOUTH OGDEN IRRIGATION SURVEY

II

'

NGS LOOPS 139 AND 205A :

HOUSTON-GALVESTON SUBSIDENCE NETfORK i

Nearest City or Town: The name of the local itYi

ll

l with"'n the confines

of which the vertical control point is located, or else 'he name of the
locali ty from which a distance and direc tion is gi

l

en (s

.

'e below). The
localities used for this purpose should have a pos offi e or railroadI I

station and should appear on state highway maps. ppend, the standard

two-letter state code (see ANNEX A) to the name of (the 1 cality if the
locality given is not in the same state as the resectiv' bench mark,

or if the state must be specified to avoid confusi8n (e.' ., KANSAS CITY
KS as opposed to KANSAS CITY MO).

!

!

Distance and Direction: Leave this field blan' if t,e vertical
control point is located within the confines of thl loca ity given
under Nearest City or Town. Otherwise, enter the aistace and

direction from the locality given under Nearest c~k or: own to the
bench mark in question.

I

"

The entry consists of the distance in miles (or kj~Ometlrs followed by

miles in parenthesis) to the nearest unit, neares~ 0.1, 'or nearest
0.01, as appropriate, followed by one blank and b~ the nits symbol
('HI' or

.

'KM' ), followed by one blank and the dir

J

1:ction

,

:expressed as a
cardinal or intercardinal point of compass. Spel lout ORTH, EAST,I
SOUTH, and WEST; use standard two- or three-lette. symb ls for the
intercardinal points of the compass. When distande est'matesor

measurements are given in metric units, English eluiva~ ncies are to

follow in parentheses. Examples: 8.7 HI NNE, 1.; KM (j.8 HI) WEST,

2.3 KM (1.4 HI) NW. II .

HONUHENTATION, RECOVERY, AND STAMPING DATA RECORDl

*20*, *21*, *22* Setting-by-Agency Jlcord.

*23*, *24*, *25* ReCOVerY-bY-AgenCY!kecor

,

*26*, *27* Setting and Honumentatio

l

'Reco,d
*28* Stamping Record .:

The monumentation, recovery, and stamping data rJcordsl bearing the
*20*-series data codes, are listed above; the blJ,ck di~grams

*
*
*
*

*
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II

illustrating th resplective formats are found under FORMATDIAGRAl1S.

The *20*, *21*, :*22* ~etting-bY-Agency Record is required in every *
original descri tion bnd is optional in a recovery description; the
*23*, *24*, *25' Reco~erY-bY-Agency Record is required in every recovery
description. T Ie *26~ Record is required in an original description *
and optional in la recwvery description. The *27* Record is required in *
both original a d rec6very descriptions. The *28* Record is required *
in both origina 11and ~ecovery descriptions if the *27* Monumentation *

Code is C, D, F,I or p~ An (optional) monumentation quality code (A, n, *
C, or D) maybe bnter~d in column 53 of the *27* record to override the *
codes which are softw~red into the descriptions for publication. The *
softwared codes ~

'..

re f

,
llnctions of the setting classification codes (see *, 1

ANNEX J). The c des re: *

A - Monument; of Jre most reliable nature which may be expected to *
hold the~r el~rations very well. *

B - Monument which probably hold their elevations well. *
C - Monument whidh may hold their elevations but which are *

. 'II
commonly Isubje:ct to surface ground movements. *

D - Monument of qtestionable or unknown reliability. *

Caution: Do \not u~e the override feature indiscriminately; *
mo :'ument&tion quality refers to the ability of a monument *
to !hold Its elevation, not the skill with which it was *
co 'struc~ed. *

Analogously to t :k ben~h mark identification data records treated in

the preceding se tion, Ilmore than one data code appears in the
monumentation, r C

.

over~

i
' and

.

stamPing data records (see the respective
format diagrams) to se~ve as labels for important data items and

thereby to faciliFate .1 e extracting and coding of these data items
from the source d cume~:s. The data items to be entered on these
records are large'y se~f-explanatory; however, the following data items
will be explainedlin g~eater detail.

Agency Code: i ThiS

f

iS a one-digit code designed to indicate the *

organization or tpe of organization which.~hysically set the vertical *
control point (*2:*, *2 *, *22* Setting-by~gency Record) or the *
organization or t pe of organization whichrecoveredthevertical

controlpoint (*21*, *2~*, *25* Recovery-by-Agency Record). A complete
list of the speci ic agency codes is given below; this list is also

given in ANNEX J ,here111 cqdes peculiar to the VERT DESC data set are
collected. II

j

I

0 - unk own

1 - NGS lor CG (USC&GS)

2 - U.S I GeolJgical Survey (USGS)

~

3 - U.S.I Depa tment of Defense (DOD)

4 - oth r fed.ral or interstate agencyI, '
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5 - state agency

6 - county, city, or regional agency

7 - commercial organization or private firm

8 - National Ocean Survey (NOS)

j

9 - foreign governmental agency I
I
I

Other Control: This is a one-letter code which ~ndica es the survey
mark or monument in question fulfills other geodetic/for ge, physical
function(s) aside from being a vertical control poinf. A. ode is also

provided for an occasional bench mark which was set ~ut ha' not been

leveled to, and hence possesses no vertical control.~ As ~ ny as four
codes may be entered (in any order, left-justified, ro imb dded
blanks). A complete list of the specific Other Contl~ol co es is given

below; this list is also in ANNEX J where all codes ~pecul.ar to theVERT DESC data set are collected. I

'I

A - astronomic observation(s) for the mar0 resi,es in the NGS
Data Base. .

J
F - faultmonitoringsite :

G - gravity observation(s) for the mark r sides in the NGS

Data Base. II :

H - horizontal geodetic coordinates of th~ mark,reside in the

NGS Data Base. II IM -magnetic station I

N - no vertical control (i.e., not connec~ed
to the national vertical geodetic
control network)

a - other (see descriptive text)
T - tidal bench mark

X - recovery description written for thi

j

i surv

j

y

point during current project, but fi ft I
leveling tie to the NGS Vertical Net ork :

was made in this current project I

Z - survey point previously tied to the GS

Vertical Network and recovery description
written in this current project, but
survey point was not leveled in this

current project.

Condition Code: This is a one-letter code to ~ndica

~

e the condition

of the respective mark or monument as determined b[ the, ecovery of the

vertical control point. A complete list of the S~~Cifiq condition codesis given below; this list is also in ANNEX J wher
,
lall odes peculiar to

the VERT DESC data set are collected. I:
G - good, fair

N - not recovered, not found, lost

a - other (see descriptive text)

P - poor, disturbed, mutilated
X - destroyed
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Settin CI ssifibation Code: This is a two-digit code to indicate

the type of se ting ~shallow or deep), the type of design and material
used for the r spective monument, and/or the natural or man-made object

which serves a the ~etting for the respective bench mark disk (or other

type of marker - see IIHonumentation Code). A complete list of the
specific setti g codes is given below; this list is also found in ANNEX

J where all co es peqrliar to the VERT DESC data set are collected.
II

00 - hnspeq~fied

II

Shallow Settingp (less than 10 ft.):

nspec~fied shallow
.11

etal rod with base plate
II

oncrete post

hallo~-set pipe

hallo~-set metal rod (without base plate)
II

Settings (10 ft. or more):
II

spec:D.\fieddeep

pperlFlad steel rod

Ivani,fed steel pipe

Ivan:i,,~edsteel rod

ainle~s steel rod
uminum alloy rod

II

II

Rocks and toulders:
'II

30 - U

~

speci~ied rock

31 - r ck ou~crop, rock ledge, rock cut, or bedrock
32 - b ulder II

II

mus~ be specified (see Setting below):

1\

ht s~ructures (other than listed below)

ementlf (street, sidewalk, curb, apron, etc.)
aining walls (e.g., culverts and small bridges)

- pi es an~ poles (e.g., spike in utility pole)

fo tingS~and foundation walls of small/medium structures
founhations (landings, platforms, steps, etc.)

II

sive ~tructures (other than listed below)

sive ~etaining walls

tment~ and piers of large bridges
nels II

sive structures with deep foundations

Ige stJijUctureswith foundations on bedrock
II

II
II

II
II

II

II
II

10 -
11 -
12 -
13-
14 -

20 - U
I21 - c

22 - g
23 - g
24 - s
25 - a

Structures

50 - ma
51 - ma
52 - ab
53 - tu
54 - ma
55 - la
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Sleeved Deep Settings (10 ft. or more):

60 - unspecified rod/pipe in sleeve

61 - copper-clad steel rod in sleeve

62 - galvanized steel pipe in sleeve

63 - galvanized steel rod in sleeve
64 - stainless steel rod in sleeve

65 - aluminum alloy rod in sleeve

~

~

Setting: A short phrase describing the setting which co responds

to the respective setting code (see Settin Classification C de above)

suitable for printing next to the "SETTING--" caption of the published

description. As many as 32 characters (including all ~mbedd d blanks)
are allowed. This entry is required if the setting cotle is
40,41,42,43,44,45 (light structure) or 50,51,52,53,54'

1

~5 (massive

structure); optional otherwise. I

Monumentation Code: This is a one-letter code to IlindiC

j

te the type

of marker used. A complete list of the specific monumentat on codes is

given below; this list is also found in ANNEX J where;~ll cdes peculiar
to the VERT DESC data set are collected.

B - bolt I - metal rod SL spi"e
C - cap-and-bolt N - nail T - chi eled triangle
D - surveydisk 0 - chiseledcircle vli-sto e monument

(any type) P - pipe cap X - chi eled cross
F - flange-encasedrod Q - chiseledsquare Z/!- oth r (see de-
H - drill hole R - rivet scr"ptivetext)

Disk Type: This is a two-digit code to indicate ~he t e of survey

disk which marks the vertical control point. Enter tre ap opriate disk
type only if the monumentation code is "D" (survey dil~k); eave the

field blank otherwise. A complete list of the speci1ic di types is
given below; this list is also found in ANNEX J wher~~ all .odes peculiar
to the VERT DESC data set are collected.

00 - unspecified
01 - bench mark disk

02 - tidal bench mark disk

03 - triangulation station disk
04 - traverse station disk

05 - topographic station disk

06 - survey disk (not listed)
07 - reference mark (RM) disk

08 - azimuth mark (Az Mk) disk

09 - gravity station disk

10 - gravity reference mark disk
11 - magnetic station disk

II

II
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Origin 0
abbreviation
Annex C). I

Monumen ation alit Code: This is a one-character code that may be
entered to verride the default codes which are softwared into the
descriptions for ~ublication. The default codes are listed with the
Setting Clas ification Codes in Annex J.

ment~1 of the most reliable nature which may be expected
old their elevations very well.
mentsl

l

which probably hold their elevations well.
ments which may hold their elevations but which are
lonly "subject to surface ground movements.
ments of questionable or unknown reliability.

1\

the Vertical Control Point: Enter the acronym or
of the agency whose name is precast on the monument (see

nothJng is precast, leave this field blank.
II

Stamping Enter the exact stamping or inscription which is
peculiar to he vertical control point in question (do not include any
information hich ~s precast into the survey marker). A stamping
normally app ars on a bench mark whose monumentation code is "c"
(cap-and-bol ), "D': (survey disk), "F" (flange-encased rod), or "P"
(pipe cap). In ad~ition to the respective survey point name or
designation, 'a stamping usually includes a four-digit "year-mark-set"
and may incl de an elevation value with or without the corresponding
units symbol appended. Example: Ii 325 1965 320.695 FT. Do not submit
a *28* Stamp. g Re~ord if no stamping or inscription identifies the
bench mark.

GENERAL DESC

II

PTIVE TEXT RECORDS

*30~1 Descriptive Text Record

The purpose o~
recording of I

text is aSSUffii
imbedded blanJ
Data Code fie
Text Record CI
DIAGRAMS) .

the *30* record is to provide the space for the
ne "1Jiine"of descriptive text. A line of descriptive
d to Itontain at most 70 characters (including all
s). Accordingly, aside from the Sequence Number and

ds whfch are common to all records, the *30* Descriptive
ntains a 70-character Descriptive Text field (see FORMAT

Descripti
an original d
descriptive t
Optionally, a
*40*-series p
standard phra
PARTIALLY COD

e Text - Original Description: The descriptive text of
scription consists of any number of *30* general
xt records forming one paragraph of narrative text.
set ot *30* records may be supplemented by one or more
rtially coded descriptive text records used in lieu of
es at the end of the descriptive paragraph - see OPTIONAL
D DES~RIPTIVE TEXT RECORDS.

II
II

In general, t e descriptivetext paragraphshould give (1) specific
directions to reach the vertical control point in question from a
readily locat ble 14,ndmark such as a public building in a nearby town

or the crossr ads of prominent highways, (2) pinpoint its location in
terms of dist ce and direction (point of conpass) from one or more

reference objects i~ the immediate vicinity, (3) describe in sufficient
detail the ma or monument itself including the setting thereof, (4)
provide vertic I reference by stating that it is a certain distance

above, below, r abort level with a nearby reference object (if
applicable), a d (5) give the distance and direction (point of compass)
from a witness post, if one has been set in the immediate vicinity.
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Example:

10.7 HILES SOUTHALONGU.S. HIGHWAY101 FROM THE

i

l
.

,INTER

..

' ECTION WITH
FRONT STREET AT CRESCENT CITY, THENCE 0.3 MILE N'. RTHWE T ALONG
FORHE~ U.S. HIGHWAY 101, ACROSS THE HIGHWAY FROM

I

A 72- NCH REDWOOD

TREE, 16 FEET NORTHEAST OF THE CENTERLINE OF THE HIGHW Y, 12 FEET
SOUTHEAST OF AN 8-INCH BIRCH TREE, A STANDARD DIIPK SET IN THE TOP
OF THE NORTHWEST END OF THE NORTHEAST CONCRETE HEAD W L OF AII '
CULVERT, ABOUT LEVEL WITH THE HIGHWAY, AND 0.6

j

OOT E ST OF A

WITNESS POST. I

Descriptive Text - Recovery Description: The d1scriP

!

ive text of a

recovery description is similar to that of the orig~

.

~al d. scription

treated above, i.e., any number of *30* general desdripti e text
records, possibly followed by one or more *40*-seri~s opt onal
partially coded descriptive text records, forming O

r

ne par,graph of

descriptive text. I .
In general, the descriptive text paragraph of a rec very: escri.ption
should indicate whetheror not the verticalcontro

~

pOin' in question

was recovered (i.e., found), and the condition of .e re pectivemark or
monument, and it should also contain a statement r /lflectOng the adequacy

of the respective original description and/or prev~ous r,covery
descriptions, if any, followed by corrections and/dr add tions to prior
descriptions, as appropriate. Alternatively, an eJtirel new narrative

description in the mold of the descriptive text pa;agrap of an original

description(see above) may be given. Examples: II ,:

1. RECOVEREDIN GOODCONDITION. THE 1935 DESCRIP~ION I ADEQUATE
EXCEPT THAT THE SIGN REFERRED TO THEREIN NO LOi\J"GERE ISTS.

2. RECOVEREDIN GOODCONDITION. NEWDESCRIPTION ~OLLOS. 15.2 MILES
EAST ALONGTHE WIMER ROAD FROMTHE SMITH RIVE/POST OFFICE, 0.3
HILE WEST OF INDIAN SPRINGS, 60 FEET EAST OF ~CRES IN THE ROAD,
19 FEET SOUTH OF THE CENTER OF THE ROAD, A U.S~ GEN RAL LAND OFFICE

STANDARDSECTION-CORNER CAP RIVETED TO THE TO~ OF . IRON PIPE

ENCASED IN CONCRETE, 2.5 FEET BELOWTHE HIGHW1Y'

3. AFTER PROLONGEDSEARCH, EVIDENCE WAS FOUNDTHI

I

IT THE" BENCH MARK HAS

BEEN DESTROYED. i I

Since the condition code entered as data item *25

!

on t e *23*, *24*,
*25* Recovery-by-Agency Record (see MONUMENTATIONl RECO ERY, AND
STM1PING DATA RECORDS) normallyconveyssufficien'infqmation as to
whether or not the vertical control point in ques:ion , s recovered and

as to the condition of the respective mark or monhment, the descriptive

text of a recovery description may be limited to Ijust ' e statement

"RECOVERED AS DESCRIBED." - or it may be omitted I~ltogther - whenever
the latest prior narrative description on record ks st;ll adequate.
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II

Rules for he Kell,in of Descri tive Text: As was stated above, the
descriptive te t par4graph of an original or recovery description
consists of annumb~r of *30* general descriptive text records possibly
followed by one or mJre *40*-series records (see OPTIONALLY PARTIALLYI

CODEDDESCRIPTI E TE~T RECORDS). In keying general descriptive text,
note that only he fd~lowing special characters are allowed in addition
to the usual al habetl~c (A-Z) and numeric (0-9) characters (see Chapter
5): II

II

(*) ast risk 1\

( ) bla k or ~paceII
(,) com a I

(.) per od od
d cimal \\point

($) dol ar sign
I

cise~ to avoid miskeying the following characters:
II

0 - number
\

"zero:\,
a - letter "0" \1

:1

In addition, the\follo~ing rules apply:
!I

1. Do not d

~

Vide ~ords (or other character groups) between
successi e rec~rds (however, a character string containing the
separato '-' ~r '--' may be divided at either end of such a

separato ). II

II

Key two spaces \\(blanks) following the period before the startof a new 6entence.

1\

Substitut~ peri9d (.) or comma (,) for semicolon (j), as
appropriate. ',i

(+) plus sign
(-) minus sign
(=) equal sign
(/) slash or solidus
«) left parenthesis
(» right parenthesis

Care must

1 - number "one"
L - letter "L"

2 - number "two"
Z - letter "z"

2.

3.

6. Key a

1\

Substitut~ 'AND'!! (in text) or plus sign (+) (in abbreviation or
acronym) ~or am~ersand (&).

II

SUbstitut

~
two Jonsecutive hyphens (--) without any preceding

or follow"ng bl~nks for a colon (:), i.e., key XXXXXX:YYYYas
XXXXXX--Y Y. :\

II

s s~rCe-hYPhen-Space, i.e., as XXXX- YYYYYY."
II

Key a hYPhtn (instead of a blank) in an improper (mixed)II

fraction ( .g., ~-1/2, etc.).

Omit (i.e.l do n~t key) any special characters other than those
listed abo~e (i.&., ',", , etc.).

1\ -
II

II
I
II
II
I

II

II
I
I
II

II

4.

5.

7.

8.
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9. All distance measurements or estimates that are given in metric

units must be followed by their English equi~alenc~ in

parentheses.

*
*
*

OPTIONAL PARTIALLY CODED DESCRIPTIVE TEXT RECORDS

*40* Concrete Post Record (Optional)

*41* Rod/Pipe Record (Optional)
*42* Vertical Reference Record (Optiona])

*43* Witness Post Record (Optional) I

The optional partially coded descriptive text records, id ntified by

*40*-series data codes, are listed above; the bloCk~diagr ms
illustrating the respective formats will be found under F RMAT

DIAGRAMS. The purpose of the *40*-series records,

t

hich re

individually optional, is to provide an abbreviatedjmeans of coding
several often-used standard phrases at the end of t e des riptive text

paragraph (i.e., following specific directions how ~o re~ h the bench
mark and distance-and-direction ties from local refrrenc . objects given
by *30* records - see GENERAL DESCRIPTIVE TEXT RECORDS).

If applicable, at most one of each *40*-series reC

j

~dS miy appear in an
original or recovery description (but note that th . use f the *40*

Concrete Post Record precludes the use of the *41*

!

ROd/P pe Record).

The *40*-series records must follow as a group (in order of their

increasing data codes) after the last *30* Descriptive T xt Record of

the respective descriptive text paragraph (i.e., t~ey ma not appear
imbedded among the *30* records). The data items io be ntered on

these records are self-explanatory - see Figures 7~1 and 7-2 and the

respective format diagrams.

*40* Concrete Post Record: Use this record inllieu

~
of the phrase-

A DISK SET INTO THE TOP OF A CONCRETE POST FLUSH

f

TH GROUND (or

PROJECTING (or RECESSED) -- INCHES (or CENTIMETERS depe,ding on
Units Code» - see the respective format diagram.

I

*41* Rod/Pipe Record: Use this record in lieu of t e phrase -
STAINLESS STEEL (or other material as per Settingllcode)'ROD(or PIPE)
SET TO THE DEPTH OF FEET (or METERS depending dn Uni s Code), IN A
SLEEVE EXTENDING TO THE DEPTH OF FEET (or METEds), E CASED IN A PIPE-- II
FLUSH WITH THE GROUND (or PROJECTING (or RECESSED, I CHES (or

CENTIllliTERS» - or, for an unsleeved rod mark, inljlieu f the same
phrase without reference to sleeve depth (if the Sleeve Depth field is
left blank) - see the respective format diagram.

~

' 'I

*42* Vertical Reference Record: Use this rec rd in lieu of the

phrase - ABOUT LEVEL WITH ... (object specified),!or else FEET
(or METERS depending on Units Code) ABOVE (or BELpW) ... (object
specified) - see the respective format diagram.
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II

II

*43* Witn ss Po~t Record: Use this record in lieu of the phrase-

- FEET (0 ~llirE~ dependingon Units Code) (pointof compass)

FROM A WITNESS POST I\(orFROM... (object specified) if other than a
witness post) see Ifherespective format diagram.

EXAMPLE \ II

II

coded bench mark description is given in Figure 7-4.

benchllmark description as the one given as an example

descr~ption in Figure 7-1 with two abridged subsequent
ptions added, thus making it a combined set (DRC Code C

Set). II~The same bench mark description, formatted for

pears IlinFigure 7-5.

An example of
It is the same

of an original

recovery descr
- see Combined

publication, a

II

II

For each record

~

WhiCij may appear in a VERT

7-1), a block d'agra~1 has been prepared to

format. These 'form~F diagrams" have been

following objec ives :11

1. Each re
t

ord i'~80 characters long (standard punched card

image). II
II .

2. Each reqord has a fixed format, i.e., every data field has a
specifi~ leng~h and specific position within the record.

3. Each fo~mat d~agram is a graphical image of the respective

record. I II

4. Withint

f

e liJits of available space,
instruct'ons d6ncerning the data item

data fie d arellprovided on the format

self-exp ana tory.

II

5. Whenever!appropriate, sample entries are shown in the data
entry li~e of ~ach format diagram.

II

DESC data set (see Table

illustrate the respective

designed to fulfill the

FORMAT DIAGRAM

information and

t~ be entered in each

diagrams to render them

1. Alphal

coded as a string
with or without i

field left-justif
"Rules for the Ke

of special charac

I6. Each dat

~

field is characterized as to its type by a string of

lower-ca e cha~acters which appear immediately below the data

entry li e. 1\

II

Da ta Field Tvlpes: II

Fiel~ (aa...a) - intended for a data item which is

of alp,habetic, numeric, and/or special characters,
bedd~a blanks, to be entered into the respective data
ed arltlblank-filled on the right. See Chapter 5 (or

ing o'fDescriptive Text" (this chapter» for a list
ers which are allowed.

II

II

II

II

II
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000010*B5*VERTDESCNGS NATIONAL GEODETIC SURVEY 19780501

."""""""'" """"..""""""""'..""""'

1.

"""""".......

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '11' . . . . ',' . . . . . . . . . . . . . . . . .

004560*10*0031C340747Nl162448W *11*N341162' *12*102
004570*13*Y 1268 *14*CA/SAN

I

BERNA INO
004580*16*SCARPTEST PROJECT '

004590*17*YUCCA VALLEY *18*0.4 MI NORTH,
004600*20*1/NGS *21*1976JW

~

' *22*G
004610*26*63/ *27*F NGS

f004620*28*Y 1268 1976 I

004630*30*0.45 MILE NORTH ALONG OLD WOMAN SPRINGS ROAD FROM T E JUNCTION OF" '
004640*

.

30*STATE HIGHWAY 62 AT YUCCA VALLEY, AT THE JUNCW
.

.ION 0 CRESCENT DRIVE,
004650*30*65 FEET NORTHWEST OF THE CENTER OF THE T JUNCWION, 6 FEET WEST OF
004660*30*THE CENTERLINE OF THE ROAD, 37 FEET NORTH OF

r

:HE CE TERLINE OF THE
004670*30*DRIVE, 4.5 FEET NORTH OF POWER POLE 242924 WI H GUY WIRE AND A
004680*30*TRANSFORMER.
004690*41*E63113 50 P6
004700*42* LCRESTVIEW DRIVE '
004710*43*E3.5 NNW ,

004720*23*5/CADT *24*1976JRf . , *25*G
004730*23*2/USGS *24*1978F~'" *25*G

004740'30'RECOVEREO AS PREVIOUSLY OESCRIBED, EXCEPT POI THE W,TNESS POST WHICH~~~~~~~~~~~~ .~~~~~~~: ,... .1, .1'
/

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

,

009870*B5*

Figure 7-4 - Coded and keyed bench mank

*************************** BEN C H MAR K DES C RIP T I &N ***"**********************
DESIGNATION--Y 1268 STATE--CA COUNTY--SAN BERNARQINO , QUAD--N34116234 QSN--0084
*************** MONUMENT BY--NGS ***************** YR--1976 COP--JWT MARK

!

YPE--F GE-ENCASED ROD ************
STAMPING--Y 1268 1976

I

OTHER CONTROL--G
SETTING--GALVANIZED STEEL ROD IN SLEEVE AREA--SCARP TEST ,PROJECT
LOCATED--0.4 MI NORTH FROM THE CITY OR TOWN OF--YUCCA VALL Y ,
***********************************************************"******* ************

0.45 MILE NORTH ALONG OLD WOMAN SPRINGS ROAD FROM THE JUNCTION OF STA~E HIGHW Y 62 AT YUCCA VALLEY,
AT THE JUNCTION OF CRESTVIEW DRIVE, 65 FEET NORTHWEST OF THE CENTER OF THE T UNCTION, 56 FEET WEST
OF THE CENTERLINE OF THE ROAD, 37 FEET NORTH OF THE CENTERLINE OF THEil.DRIVE, .5 FEET NORTH OF POWER
POLE 242924 WITH GUY WIRE AND A TRANSFORMER. GALVANIZED STEEL ROD DRITVENTO HE DEPTH OF 113 FEET,
IN A SLEEVE EXTENDING TO THE DEPTH OF 50 FEET, ENCASED IN A PIPE PROJ

~

'CTING 6 INCHES, ABOUT LEVEL

WITH CRESTVIEW DRIVE, 3.5 FEET NORTH-NORTHWEST FROM A WITNESS POST. I

********* RECOVERY BY--CADT **************** YR--1976 COP--JPK CONDI ION--GO D ********************
********* RECOVERY BY--USGS **************** YR--1978 COP--FS COND

1I

,ION--G

,

D ********************
RECOVERED AS PREVIOUSLY DESCRIBED, EXCEPT FOR THE WITNESS POST WHICH. S MISSI G.

,

Figure 7-5 - Bench mark description in p,blish?ble format.
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II

II

I

k Field (bb...b) - to be blank-filled. Data fields

ated as blank fields must be left blank, i.e., no data

ered tn these fields.
I .

3. Con tant GNumeric) Field (cc...c) - intended for a data

item which is a numbe~ (i.e., an integer, a proper or improper
fraction, or a ecima] fraction) coded as a string of numeric

characters (pre ixed ~ith minus sign if the number is negative) which

may contain one leading or imbedded (but not trailing) decimal point if
it is a decimal fract~on, or an imbedded hyphen and/or slash if it is a

proper or impro ~r (m~xed) fraction such as 3/4, 5-1/2, etc., to beII

entered into the resp~ctive data field left-justified and blank-filled
on the right. I

II

er Frbld (ii...i) - intended for a data item which is

. of npmeric characters representing a positive or
numb~r, to be entered into the respective data field
In the case of a positive integer number, zero-fill

,s to the left. In the case of a negative integer

minus,1sign immediately preceding the left most nonzero

fill ~ny unused columns to the left of the minus sign.
II

fie C~aracter Field (ss...s) - intended to contain a

ie, n*meric, or special character or a specific group
very iis" column of a specific character field must

cter shown in that position in the data ent"ry line of

rmat diagram.
,I

2. Bla

which are desig

iteras may be en

4. Inte

coded as a strin

negative integer

right-justified.

any unused colum

number, code the

digit, aJld blank

5. Spec

specific alphabe
of characters.

contain the char

the respective f

II

Re uired Dat: In Ilgeneral, only those records. which are applicable to the
original or reco ery d~scription at hand should be submitted for that original

or recovery desc iptiori in the VERT DESC data set. The required record

sequence is sho in TJble 7-3. The character fields intended for data items

which are deemed essen~ial have been shaded on the format diagrams; if
applicable to th orig~nal or recovery description being coded, these
character fields ust qe filled out in accordance with the instructions given

on the respective form~t diagraras or in the text of this chapter.
I

II
II
II

II
I
II
II
II
II
II
II
II
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Data Set Identification Record. This must be the first record of every data set submitted.

A data set may be submitted either as a deck of cards or as a magnetic tape file containing

formatted records. Magnetic tape is preferred; use punched cards for small, isolated jobs only.

Important: To insure uniqueness, agencies or firms not listed in ANNEX C must have their
proposedabbreviationsymbolacceptedby NGS prior to first submittalof data - seeANNEXK.

000000 000111111111 122222222223333333333444444444455555555556666666 666777 77777778
123456 789012345678 901234567890123456789012345678901234567890123456 789012 34567890

1-" H (J) HHO t:::!
::s ::s

2.
H;,H;,CD00 0 ::s

(]) '1 Sp..c+ CD'1 CD CD H
Name of Submitting Agency or Firm

0c+S ::s p.. t:::!1-" (]) 0 PJ0 ::s (]) (])
P' 1-"" c+

::s c+ , t:::! 00 PJOO !2: PJ
1-". 0' 1-"c+ (J)trJ :r:-' 00 CDerrH;,PJ CD ::s 0' PJ (])1-" (]) c+ 0' c+I-'(]) 0 (J) (]) '1 g ..'1

PJ CD to-'
0'1 H;,'i (]) to-' 0c+ c+ o .q

::s S S
Ii1-"0 I 0 0 c+ 1-" 0 0 CD

::s S ::s C+P' PJ
S"::s CD c+i 00 0 1-" .. I-'::T CD00 c+ooo n>.. p..0 c+ (]) ::s I-PJ0 CD .q.p...........(]) 0' H;,o'l PJ CD PJ (])

...... 00 (])
g S .q '<1'00

(]) I-' (JqI 1-" 0 PJ c., .q t:f PJ ..........N .q 0 ::s 0 CD PJ (]) PJ 0 I-' 00 1-'000...... (]) 0 p.. 0' '1 c+ 00 c+ c+ 1-" c+ PJc+op..0 C+PJ 0 PJ p'oo 00 f-<:PJ'1 I-' H;, 0 1-"

i
(]) c+ 0'

c+c+ic+

(]) 0 0 0 0 0 '1 (]) CD (])0 I-' p.. PJ I-' p.. H;,O0 0 I-'CD I-'PJ PJ 0 c+
'i::S 0 00 1-" (]) (Jq I-"::S 0 t:::! P'p.. I 0 oo .q (]) ::s 1-" 0 '-' 1-"00 c+ (]) 0 CD I ::s p 1-" 00

P' p..'1j ::s I 0 :r:-

§
c+ 1-" '1 c+ p.. t:::! 1-"!2: CD '1.()=UJ=

-8;:j PJ trJ CD!2:' CD(';)- (J)'=uJ=trJ- §: 0
PJ '1 (]) I-' PJ 0 0I-'CD PJ p.. .' i 0 '11-'0 00 CD p.. , H;, '10 00 I-' p..0 0 c+p.. .::; 0 . w
"'< P, 'i H;, o' Pi''1 PJ '1 . I-' CDH;,. 1-" '1 PJ'0 00 . S

g..
CD'1 Pi' 00 p...

. '0'0'0)( W¥t rm: P$$.t.IQ:SSt:::I 1$:::t9=f::::.:IQ . .:. . .:. . .:: : S GEOLOGICAL SURVEY
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000000 0001 1111 1111 122222 222223333333333444444444455555555556666666 666777 fl7777778
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N ~ Cla -e Wl t e vertlcal control pOlnt f~~ pu~l - :::t cO N ~N
N

col catlon Pur poses 0 In ever y case , the desl gnatlo '::::::: ~ N ex>~ I ' '.'.'.'. .uN ~

N \0 must be edited in conformitywith Guideli~esfo t{: cON \0
N l!) I S P

.
t N d D . t .

(

ANNEf

"
D) :::::::: cO N l!)

N "=I'
1

~vey Oln ames an eSlgna lons . tt cO N "=I'
N M I ::::::::cON M
N N I ' ::::::::cO N N
N M The designationenteredin thisfieldmustbe t{ cON M

~ g:Iidentical (character for character) with the :::I: ~~ g:
~ ~Idesignationgiven for the same point in tfe II ~M co
M \01 corresponding VERT OBS (or VERT ELEV) dat

i
! set. t{ cO~ ~

Ml!)1 ' "::cOM\.t")
M"=I'I I ~:cOM""
MMI d:cOMM
MN %cOMN
MM ~ MM

00"\ Dat

,

a Code - preceded and followed by astet

,

isko ~:-~8g:
g~_(:13* - Bench Mark Designation) II :.::::;:-~ g ~
a \0 f s N b

II

: . :.,..j 0 \0
0l!)1 equence urn er :~:-,..j0l!)
0
0

""

I

Increment by 10 on successive records to

r

llOW for :~:-,..j 0 "=I'
M - " :~: -r1 0 M

0 N lnsertlons 0 :~:-,..j 0 N
OM :-:-,..jOM

II

/
7-29

II

Q)
m 1--1

+> Q)
>::..1:1

-r-! ~
0 Q)
p..m

r-!
1--1 Q)
0

G-i Q)
cd

Q) 0
cd CJ
0
CJ I»

1--1
I»+>
1--1 >::
0 ;:::S

+> 0
'r-! CJ
1--1
1--1 Q)
Q) ?
+> .r-!

+>
1--1 CJ
0 Q)

p..
n m

..1:1 Q)
+> 1--1
r-!
ro Q)

~..1:1
>::+>
0 1--1

~ 0
0 "
CJ ro

cd
" ro

Q) >::
+> ro
roU
+>
m >::

'r-!
1--1
Q) Q)

+>cd
+> 0
Q) CJ

r-!
II»

0 1--1
~ 0
+>+>

'r-!
Q) 1--1

..1:1 1--1
+> Q)

+>
1--1
Q) 1--1

+> 0
>::

Pi! Q)
CJ
>::

Qj

l

o~
cd 0
0 1--1
up..

Q)
t-t..l:1

+>+>
>::
;:::S "
0 .

U(f)

1--I:::J
0

Q)
Q)..I:1

itl+>
+> >::
(f) or-!





*16* Area Record. Use this record to indicate that the bench mark is a member of a designated
area network, or to provide other location-related information to be associated with the verti-

cal control point. At most one *16* record is allowed in any original or recovery description.
000000 0001 11111111122222222223333333333444 44444445555555555666666666677777777778
123456 7890 12345678901234567890123456789012 34567890123456789012345678901234567890
f-J.H en tj' f-J.t::1'

PJ: (I)
tJJ (;) c+ H)tJJ
(I) '"1 >=:: PJ 0 f-J. "
'"1 (I) (I), um '"1
c+ n C+OQO:X:
f-J. (I) (;) 0 (;) c:: en c:: PJ PJ
0 (I) p, . en f-3 c+ c+

c+ (I) f-3t-<:=t:: f-J. (I)
tJJ 00 I-' 0 P,. 0' I OO(l)

'ljQtJJ :x>
'd en en t::!.. '"1

1-'(1) '"1' c:: tr:J (I)
0'"1 (I) tJjl-' 0 PJ

(;) enw c+
0 (I) H\OH

p, t:I
g-(I) tr:J:X>

tJJ p,
§H

(I)
>=:: n Q (I)
(;) PJ tr:J:x> :x: 0
(;) 1\)f-3 (;) '"1
(I) P, OH (I)
tJJ tr:JV10 (I) 0-...J tJJ H) f-3:X> P,C+I f-J. o ::E; ::Yw <: I-' 0 en W(I)I-' (I) I-' c:: 1\)'"1

0
'"1 :;:: <: (;) I-'
(I) (I) tr:J ::Yo, (;) p, K: PJ (;)
0 '"1 PJ
'"1 0' PJ c+
p, , (;) f-J.
tJJ c+o

PJ (I)
c+ tJJ '"1 I-- G= c:!c tJJ '"1

(I) . (I)
PJ '"1 I-'
I-' f-J.
I-' tJJ
0 Pi' (I)
... p,

H)
0
'"1

,'.'.'.'..'.'..'.'.'.'.'.'.'.'.'.

:)16.'= iRV!m+MAiR!COP.fffff::ffft\\\:f:\:::::t::ff:::\:\tf.'.'.'.'.'....'....... .'..'.
111111 5115 laaaaaaaaaaaaaaaaaaaaaaaaaaaaaaac bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
000000 0001 11111111122222222223333333333444 44444445555555555666666666677777777778
123456 7890 12345678901234567890123456789012 34567890123456789012345678901234567890



~

II,
00 0
1""-0'\

.p . I""- CO
,::: .,-i >., I""- I""-
~s.pr--\.O
OO.,-ir--U1
.p ~I""-'d'
!-I . c.>r--M
O~OI""-N

!-IMI"" I
t>~ttlI""-O
.,-i \.0 m
c.>,.qG-i\.OCO

c.>O\.01""-
.p,::: \.0 \.0
00 OJ OO\.OU1
OJ,DOJ\.O'd'
!-I ,:::
ttI OJ .,-i 1..0 C""I
OJ,.qG-i\.ON
,:::.p~\.O I

0\.00
OJOc.>U1m

,.q.pOJU1CO
.p .pU1r--
OJ§ttlU1\.O

.p 0 .,-i U1 U1

~.p11U1'd'
.,-i!-l SU1M
rOOSU1N
~ .,-i L{') I

.,-i >., U1 0

O~~oqtm
.pc.>.poqtCO

oqt I""-
rO.p~ \.0
!-I 00 .,-i oqt L{')
OOJ,.qoqtoqt
~ ~ ~ oqt M II
!-IOJ~oqtN , I

~ oqt I Neares Cl t ,lor Town - enter the name of the
.~ OJ ~~~ neares locality from which a distance and direc-
~ ~ ~MOO tion c n be given, or else the name of the local-
OJS S~~ ity wi hin the confines of which the bench mark is
~ 2~~.~ locate. Th~ localities used for this purpose

G-i§MM should appea; on ordinary state highway maps.
. ~ ,DM N II

rO 0 M I

~ ~ ~~~ Append he s~and~rd two-letter state code (ANNEX

~ ~ G-iNOOto the ame 9f the locality only if th~ locality
p::j .~ t;> ~ ~ is not' n thel same state as the bench mark or if
§ rO~~~ the sta e mus~ be specified to avoid confusion
~ ~ OJNM (e.g. SAS CITY KS as opposed to KANSAS CITY MO).
I ttI~NN II
!-I ONr-I
0 OJ .,-i N 0
I c.>.pr-lm

~ c.>
.p ttI OJ r-I co II

is ~ .~~ ~ N TE - Omit the
J~1~~ e try f6r bench
~ OJ ~ IM C nfine~ of the
!-I,.qttl lN
ttI.pI lr-l I
OJ OJ .,

Z OJc.>om Data Co e - p~eceded and followed by asterisk.
* .~ ~ 0 co (*17* - Nearest City or Town)
ex) b{).por-- . ,.-I OOOI.OS N b l
* o.,-i 0 U1 e uenc urn er
* .p rOO'd' Increme t by ~O on successive records to allow for
t-rOOJOM. t

' '

.-I ~ ,.q 0 N lnser10 s. II
* ttI.pOr-l '

II
NOTE-

'I NORTH

II EAST
IIISOUTH
'WEST

II

Points
NNE
ESE
SSW
WNW

of Compass:
NE ENE
SE SSE
SW WSW
NW NNW

II

II

Dista ce and Direction from the nearest city or
town. Enter the distance in miles or kilometers

(to n arest 110.1) followed by unit s (MI or KM) and

by th dire~tion expressed as a cardinal or inter-

cardi al po~nt of compass. Spell out NORTH, EAST,
II

SOUTH, and WEST; use standard two- or three-letter

symbo s for "Iintercardinal points of compass.
."

Data C de - optional when no information follows.

(*18* Distl~nceand Direction)

'I
,

distance-and-direction

marks located within the

locality given herein.
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-- - - - -- - - -

:

,

00 0
Other Control - see NOTE below. Enter up toli

It!00 0

1"'-0'1 It!1"'-0'1

I"'-00
four codes, left-justified, no imbedded blanfs.

I It!I"'-oo
.j.J

I"'- I"'- - I It! 1"'-1"'-(
Q)

1"'-\0

Data Code - optional when no information fo11Lows-.

oiC UJ I"'-\.0
!/)

1"'-1..(') N r-!I"'-U1P

>- I"'-
(*22* - Other Control) II

N r-!I"'-+
M I"'- ("/")

oiC UJ I"'- ("/")

'r
C

M f-<

S NOTE - Other Control Code (see ANNEX J): III !

I"'-N........

cd cd 1"'-...-1
'

U S
-

'''';
1"'-0 +

!/) Q) . \0 0'1,A-Astronomic Observation(s)*N-No Vertical Control*
\.00'1

>- !=:
'F-Fault Monitoring Site a-Other - See Tet

\0 00 (
.j.J0 \.0 r--- c

p... '''';
G-Gravity Observation(s)* T-Tidal Bench Mak

\.0\01\.0 U1

U '''';\0 ,H-Horizontal Control Point* X-See Page J-2
\.0

''''; b.O f-<
\0 ("/")

!=:U M-Magnetic Station t-See Page J-2 \.ON +
:s: '''';!/)\.0...-1 *In NGS Data Base \.0...-1,

>- .j.JQ)
\00 d . 1

\.00 +
u .j.J"D I..(')0'1 **Not connecte to natlona U1 0'11]

!=: >-
; , vertical cQntrQl network.

U100 1I
Q) f-< U1"""
b.O Q) Q)

:Ji Cnief of Party - initials. 'f:'i

U1\.0
cd > U1U1 r

Q) .j.J8I..(')Near of Monumentation - as stamped on the dl k; fo "',

,
0 Q)

othyr marks, enter the year in which the mar was 1\

U1M 1
(

.j.J .j.J f-< U1 N '1

Q) b.O!=:::g physically set.. If unknown, leave b!ank. rM.
U1...-1(

.j.J !=:'''';
U1 o J;

cd.,..; : Data Code - preceded and foliowed by asterisk. :t:.

O'I1
U !=:rl

: (*21*- Year and Chief of Party) tt
00(

''''; '''';cd' I"'-

"D cd!=: \0 +
!=: .j.J0 I..(') U1 (
''''; f-<.,..;

0 'V+J
.j.J p.., p.,

("/") ("/")

0 N ' N

Q) ",
...-I ' ...-I

!/) cd !=:
o ' o (

::J '0 0 ("/")0'1 ("/")0'1

'''';("/")00
("/") 00 (

H.j.J ("/")1"'- ("/") I"'-

.Q)p... ("/")\0 ("/")\0

"D '''';
("/")1..(') ("/")U1 (

+J f-<

'0 U ("/") ("/")

(
(

U !/)(,,/,,)M ("/") ("/") .

Q) Q) Q): I ("/")N
.

P::: > "D ("/")...-1 C

>- rl ("/")0 . . :;::::::It!("/")0

U cd N 0'1 ettlng-byAgency -name of th agency or fl mlt!NO'I (
!=: 0 !=:

:::: Wh1Ch yhYB.1calJ.y et th vertcal control rnt. @

Noo C
Q) .j.J''''; NI"'- c
b.O b.ON \0 For agenC1es or flrms l1sted ln ANNEX C, e ter )t: It!

N \.0'
-< '0''''; NUl (
I !=: f-<

N I..(') th t" h bb" 1 ,',',',',It!
N e respec lve SlX-C aracter a reVlhOIl . tt: It!

N C
>- cd 0 >

,.0
For others, enter the full or abbreV1ated n. e t:f

NM f

I .j.J!=: NN r
b.O !=: '''';

N r-i (up to 20 characters) - see ANNEX C for exa Ilples. :::r: It! N...-I
!=: ,..;

''''; 0 "D If the agency cannot be determined, leave rr
NO

.j.J p.., Q)
...-I 0'1

.j.J f-< ...-I00 this field blank rr ctl
...-100

Q) rl'",;
'. M

...-I r-,.
U) 0 ;j ...-1\.0

f-< cr' r-il..(') W:It! ...-IU1
"' .j.J Q) >

oj< !=: f-< r-i : ctl ...-l >

N 0 r-iMM:It! ...-I("/") (
N U !/) r-iN " UJ...-IN
oj< '''';

r'n" '" see footnote and AJ':{NEXJ. ,, :I'''''
...-I

"' "D
0 0'1 Daa Code - preceded and followed by as'teris, a:.

...-Io
(!)

oj< U f-< 00'1
<'d

.-t ,..; 0 g (*20* - Agency Code and Agenc Name) I m:'
0 00 0

N .j.J U 01"'- U
oj< f-< Q)

0 \0 S N b I ::f;:.r-!

0 \.0
Q) f-<0 U1 equence urn er :',' :.r-! 0 U1 t"' >

g Incremnt by 10 on successive records to a1rW for ;I:
oj< !/) O s::

15
o("/")

0 N lnsertlons. m;:'r-!g0 ...-I' , ::- :.r-!

I
I
I
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I

IJ

:x:
f:iI
\2i

(!) *
(!) *
UJ *
I *

*

1:1
*
*
*
*

H *
(!) *
po *
0 *
0 *
s:: *
bO *

'''';
(!)
H
0

!'r.i
!

0'\
"'

ill
0
\2i
I

CD
"'

(!)
tU
po

'''';
H
p............
.--!
tU
'''';
CJ
H *

*
0 *
u *
I *

t- *
*"' *

.--! *tU
s:: *
0 *
''''; *
bO *
(!)
!Xi *

*
CJ *
''''; *
.--! *P
;j *

p... *



,.q
CJ :>.

'M H
,.q Q)
~ :>

0
:>'CJ
CJ Q)
I:: H
Q)
QOQ)
ro,.q

-tJ
Q)

,.q 0
-tJ-tJ

Q) QO
-tJ I::
ro 'M
CJ I:: .

'M 'M :>.
'drorl
1::-tJ1::

'M H 0
Q)

OPiU)
-tJ I::

ro 0
'd -tJ 'M
Hro-tJ
0 'd Pil
CJ 'M
Q) H H
H Q) CJ

,.q U)
U) -tJ Q)

'M 0 'd
,.q
-tJ Q) :>.

:> H
Q)'M Q)
U) QO :>

:::> 0
0 CJ

-tJ Q). H
'd'd
H I:: I::
0 ro 'M
CJ
Q)-tJ'd

P:; I:: Q)
'M H
0 'M

CJ Pi ;::j
I:: 0'
Q) rl Q)

0 H
~ H

I -tJ U)
I:: 'M

P 0
I CJ 'd

H
H rl 0
Q) ro CJ
:> CJ Q)
O'M H
CJ-tJ
Q) H U)

P:; Q) 'M
:>,.q

* E-i
U"\Q)
C\J,.q
* -tJ .

..!<:
* 'd H
...::t Q) ro
C\JHS
* Q)

:>,.q
* 0 CJ
MCJI::
C\J Q) Q)
* H P

II

Q)
,.q
-tJ

Cr-I
0

E~ I.~'
r--Cond tlon ,,~ode -= see NOTEabove and ANNEXJ.

:::: ~ Data Code 1 preceded and followed by asterisk.'r--~ (*25 - CQndition Code)
r-- ("I") IfI
r--N

~

r--r-i
r-- 0
1\.00"1 . .
\.000 NO E - C.ndltlon Code:

~ ~ G goocq fair
\.O~ N not recovered, not found, lost
\.O~' U
~ ("I") 0 othe

[

(see recovery text)
:~~ P poor~ disturbed, mutilated
~o X dest~oyed
~ 0"1 II

~co !~r-- ---

~\.O Chie of Party - lnltlals 0 e person ln c arge
~ ~ J I.i t

.
lt

. .
th~~ .of t e sur~ey opera lon resu lng ln e recovery.

~ ~
I

Year of Re :'1 overy of the vertical control point.
~ r-i I

II~o . -

: ~lData COdei preceded and followed by asterisk.
~ r--1(*24*1 - Ye~r and Chief of Party)~ \.01 III .

:E-- II
~NI I,

III~ r-il I'
~ol I III
("I")0"11 I III
M col I, III
M r--I I, III

M~I I' III
M~I I II

~~I II II
("I")~-T--. III

("I") r-i I I, III
Mol I' III
N 0"11 I II
N COl

.

I
IIN r--I '

~ ~IReco ~r b A ency - name of the agency or firm
N ~

I

;whic reco

]
'lIeredthe vertical control point.N("I") ,

NNI I:

~ 8:For ~gencills or firms listed in ANNEX C, enter

r-i 0"11the

~

espeC

i

-iliivesix-character abbreviation. For

~~Iothe s, enler the full or abbreviated name (up
~~Ito 2 :char~cters) - see ANNEX C for examples.
r-i ~I I

IIIr-i MI I,
r-i N --- - I -' .'
r-i r-i Agenc Cod..-=- see footnote and ANNEX J.

8~~bata Code ~ preceded and followed by asterisk.oco l(*23 - Ag ncy Code and Agency Name)or-- I

o\.OlSe u nce N-&nber
0~

1

.
0 ~ Incr

.

ent

l

ily10 on successive records to allow for
0 ("1"). t . ~0 N ilnse lOnSj0 r-i ' II
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I-;)

:x:
I'iI
Z
Z
~
Q)
Q)
U)

-tJ
I::
Q)

S
H
Q)
:>
0

0

I::
QO

'M
Q)
H
0

r:r..
I

0\

ill
0
Z
I

co

Q)

~
:>

'M
H

p..,
........
rl
ro

'M
CJ
H
Q)

~
0

U
I

t-
"

rl
ro
I::
0

'M
QO
Q)
P:;
CJ

'M
rl
P
;::j

p..,



bO 000
s:: r-O'\'r-!
1-1 .r-oo
1-I.pr-r-

(1);j(/)r-~
..t:: I:)'r-! r- L(')..

.pgr-lr-<::I'
1-1 (1)r- M
0 :>,.pr-N

r-I(1)r I
bOS::r-Ir-O

.~ ~ ~ ~ 0'\

.p1=10~00

.pOI:)~r-
(1)1:) ~~
(/) tU~ L(')

(1)~1-I~<::I'
..t::r:r..O~M
.p G-i~N

~ I
(1) . /-;)~ 0
iiJ,£><:L(')O'\
I:) (/)J:ilL/"')00

'r-! ;j ~ L/"')r-

rd ~L(')~
s::.p~L/"')L(')
'r-! s:: L/"').:;a<

(1) 0
OS.pL/"')M
.p;:! L(')N

S::1-IL/"') I

rdO(1)L/"')O

1-ISG-i<::l'O'\
0 (!)
1:)1-11-1<::1'00
(1)0 <::I'r-
1-1 '''<::I'~

.!!<j(1)<::I'L(')

(/)1-I.p<::l'.:;a<

'r-! tU °.:;a< M

::SS.e<::l'N
G-iO.:;a< I

(1)00<::1'0
(/) G-iMO'\
:::> (1) MOO

~JjMr-
..p.pM~

rd ML/"')
1-I(1)S::M<::I'
0 ..t::'r-!M MI:).p
(1) S::MN
P:;:>,(1)M I

G-i?MO
s:: 'r-! 'r-! N 0'\

.~ g bON 00

.p p..(1)Nr-
tU(/)1-IN~
.p tUN L(')
s::0 ,
(1) .p (/)'.. <::I'

S (1)N M
;:!rdrdNN
S::S::ONr-I
OtUl:)NO

~.!!<js::IO'\
rd1-l0 loo
s:: tU 'r-! r-I r-

tUS.pr-l~
tUr-IL(')

...t:: 1:)-,-
s:: I:) 'r-! ,.--, ......

'r-! s:: G-i r-I M

~ 2 .~~~ Setting Classification Code - see foo~n9te.
(1) (/)r-I 0 "

m (1)tUoO'\Data Code - preceded and followed by asteris
* ~~ooo (*26* - Setting Classification)
t-- 01'

C\JG-i bOa ~ Sequence Nwnber* 0 S::OL(')

* (1)~0 <::I'Increment by 10 on successive records
",p...p°M. .
C\J :>,(1)0 N l.nsert1.ons.
* .p (/)0 11

NOTE - Monumentation
B - bolt

C - cap-and-bo1t

D - survey disk

(any type)

F - flange-encased rod
H - drill hole

I - metal rod
N - nail

0 - chiseled circle

Code (see A1~NEX J):

P - pipe cap

Q - chiseled square
R . II

- rJ.vet

S - spike

T - chiseled triahgle
V - stone monument

X - chiseled croslk

Z - other (see

descriptiorl)

Origin of the Vertical Control Point: E~ter

~
e

acronym or abbreviation of the agency whose na e

is precast on the monument. Leave blank Ilfor rks
not having a precast agency name.

MonumentationQualityCode - enter only if
monument ation quality is not standard. I

DfskType - enter~nlY if Mon~entation Cpde i
:Monumentation Code ~ see NOTE above.
'Data Code - preceded and followed by- as

(*27* - Monumentation)
.. .. .

NOTE - Disk Type (see ANNEX J):

00 - unspecified
01 - bench mark disk

02 - tidal bench mark disk

03 - triangulation station disk
04 - traverse station disk

05 - topographic station disk

06 - survey disk (not listed)

07 - reference mark (RM) disk
08 - azimuth mark (Az Mk) disk

09 - gravity station disk
10 - gravity reference mark (RM)

11 - magnetic station disk

I

disk

JI

Setting - specific setting entry is required
. . I

the Setting Classification Code is 40,41,42,4

45 (light structure) or 50,51,52,53,54,55 (ma
structure);it is optionalotherwise. I

7-35

f
,44,
sive

cUooO *
m 1'0'\ ,,~ *
cUr-00(/)1-I *
mr-r-rd(1) *
ml'~ o..t:: *
ml'lO) 1-I.p *
cUr-<::I' 0 *
cUl'(,,() ~1-1 *
ml'~(1)O *
cUr- r::1rd G-i *
mr-O *
cU~Q"\lJ\/-;) *
m~oo~><: *
m~r-r-I[;3 *
m~~C\Jz *
m ~ Lf'I ,,~ *
cU'~ '<;/'.p *
rd,~ M (/) (1) *
m]~ OJ 0 (1) *
cU~n-Ip..(/) *
rd~o *
mL/"')c7I(1) 1*
rdL/"')oot(1) *
cUL(')r-1-I1-I *
mL(')~I:)::S *
(tjL/"')L/"')S::.p *

<::I'0 I:) *
m c., ;j .'

- . I ~, '

;SM~~~t: ~;;
. .: L(') 0 "Q'

.. .,:;: (I) <::I' 0'\ (1) ::.
.I:~ M .:;a<00 .p .r-!
::~ M <::I'I' tU 00
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*28* Stamping Record. Use this record to indicate the stamping or inscription which is peculiar

to the bench mark (i.e., exclusive of agency name and other data normally precast on the survey
disk). Do not submit this record if no stamping or inscription identifies the BM - see footnote.
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*40* Concrete Post Record (Optional). Use this record in lieu of the phrase A DISK SET INTO THE
TOP OF A CONCRETE POST FLUSH WITH THE GROUND (or PROJECTING/RECESSED x IN (or xx CM depending on
Units Code)); this regord applies only when Setting Classification Code (data item *26*) is '12'.
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*42* VerticalReferenceRecord 0 tional). Use this record in lieu of the phrase ABOUT LEVEL
WITH ... (object specified, or else x FT (or X.x M depending on Units Code) ABOVE (or BELOW)
... (object s ecified).
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ANNEX A

NGS STATE AND COUNTRY CODES

NORTH AMERICA AND GREENLAND

GREENLAND. . . . . . . GL

CANADA . . . . . . . . . . . CD

Provinces and Territories:

Alberta. . . . AB

British Columbia BC

Manitoba. . . . MB

New Brunswick. NB

Newfoundland. . NF

Northwest Terr's NW

Nova Scotia . . NS
Ontario. . . . ON

Prince Edward Is PE

Quebec. . . . . PQ

Saskatchewan. . SK

Yukon Territory YK

UNITED STATES. . . . . US

States and District of Columbia:

American Samoa 0 0 . . 0 0 AS Misc U.S. CaribbeanIslandsBQ
Canal Zone. . . . . . 0 . CZ Phoenix Islands (Canton Is) CQ
Guam 0 . 0 . 0 . 0 . 0 . 0 GU Johnston Atoll. . . . . . JQ

Puerto Rico. 0 . 0 . . . 0 PR Midway Islands. . . . . . MQ

Virgin Islands. . 0 0 0 0 VI Wake Island. . 0 . 0 0 0 0 WQ

Trust Terr of Pacific Islands (Marianas, Carolines, Marsha1ls) TQ

BERMUDA 0 0 . . . . . . BD

MEXICO o.ooooo MX

A-l

Alabama . . . . At Kentucky. . . . KY North Dakota. . ND

Alaska. . . . . AK Louisiana . . . LA Ohio. . . . . . OH

Arizona . . . . AZ Maine . . . . . ME Oklahoma. . . . OK

Arkansas. . . . AR Maryland. . . . MD Oregon. . . 0 . OR

California 0 . 0 CA Massachusetts . MA Pennsylvania \ . 0 PA

Colorado. 0 . 0 CO Michigan. . . . MI Rhode Is land-u 0 0 RI

Connecticut 0 0 CT Minnesota 0 . 0 MN South Carolina 0 SC

Delaware 0 . . 0 DE Mississippi . . MS South Dakota. 0 SD

Dist of Columbia DC Missouri 0 . 0 . MO Tennessee . 0 0 TN
Florida . . . . FL Montana . . . . MT Texas . . . . 0 TX
Georgia . 0 0 0 GA Nebraska 0 0 . 0 NE Utah . . . 0 . UT
Hawaii 0 . 0 . 0 HI Nevada. 0 . . 0 NV Vermont 0 0 0 0 VT

Idaho . . . 0 oID New Hampshire " NH Virginia 0
. 0 . VA

Illinois. 0 . . IL New Jersey. . . NJ Washington. . . WA

Indiana . . 0 0 IN New Mexico 0 0 . NM West Virginia . wv

Iowa. 0 0 0 . . IA New York 0 0 0 . NY Wisconsin . 0 . WI

Kansas 0 . 0 .. . KS North Carolina. NC Wyoming 0 0 0 0 WY

Other Political Units and Territories:
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CATEGORIES OF CONTRIBUTORSOF GEODETIC CONTROLDATA PAGE

a. International and Foreign GovernmentAgencies. . . . . . C-3
FederalandInterstate Agencies. . . . . . . . . . . . . C-3
State, Commonwealth,and Territorial Agencies. . . . . . C-4
CountyAgencies.. . . . . . . . . '. . . . . . . . . . . C-7
City Agencies.. . . . . . . . . . . . . . . . . . . . . C-lO
Public Inter-City and RegionalAgencies. . . . . . . . . C-l4
Railroads.. . . . . . . . . . . . . . . . . . . . . . . C-l4
PetroleumandPipelineCompanies. . . . . . . . . . . . C-l6
GasandElectric Utility Companies. . . . . . . . . . . C-l7
SurveyingandConstructionIndustry. . . . . . . . . . . C-17
Miscellaneous Commercial Organizations and Private Firms C-l9
Academic Institutions and Amateur Organizations. . . . . C-20
GeneralNon-SpecificDesignators. . . . . . . . . . . . C-2l

b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
1.
m.

CONVENTIONSUSED IN THE FORMATIONOF IDENTIFICATION SYMBOLS

a. State, Commonwealth, and Territorial Agencies: The six-character
identification symbol of a state, commonwealth, or territorial agency con-
sists of the respective two-character state code (see ANNEXA) to which
up to four letters (e.g. the initials of the agency's name) may be append-
ed. In general, "s" for "state" and "0" for "of" should be omitted.

b. County Agencies: The six-character identification symbol of a
county agency consists of the two-character code denoting tpe state in
which the county is located (see ANNEX A) followed by a hyphen and by a
three-digit number which has been assigned to the respective county in
Worldwide Geographic Location Codes prepared by the Office of Finance,
General Services Administration (GSA), November 1976. Agencies which do
not have access to this publication may contact the National Geodetic
Survey (see ANNEX K) to obtain the appropriate county code.

c. City Agencies: The six-character identification symbol of a city
agency consists of the two-character code denoting the state in which the
city is located (see ANNEX A) followed by a four-digit number which has
been assigned to the respective city in Worldwide Geographic Location
Codes prepared by the Office of Finance, General Services Administration
(GSA), November 1976. Agencies which do not have access to this publica~
tion may contact the National Geodetic Survey (see ANNEXK) to obtain
the appropriate city code.

NOTE: For the purposesof this ANNEX, agencies of ~fiaependent cities
which are also counties or county-equivalents shou~d be considered to be
city (rather than county) agencies and assigned identification symbol
accordingly.
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CONTRIBUTORS OF GEODETIC CONTROL DATA
*************************************

AS OF 800801
************

NOTE - AGENCY SYMBOLS LISTED HEREIN ARE FOR NGS INTERNAL USE ONLY
AGENCY ABBREVIATIONS IN STATION NAMES SHOULD BE RETAINED AS GIVEN
*****************************************************************

INTERNATIONAL AND FOREIGN GOVERNMENTAGENCIES

SYMBOL******
DTENAL
GSC
IAGS
IBC
IBWC
ONCADH
PICGS******

STANDARD ABBREV NAME FULL NAME******************** ********************************************
DETENAL DE MEXICO
GEOD SURV OF CANADA
INTER AMER GEOD SURV
INT BOUNDARY COMM
INT BDRY WTR COMM
ONTARIO DEPT OF HIGH
PI C AND G SURVEY
********************

ESTUDIOS DEL TERRITORIO NACIONAL DE MEXICO
GEODETIC SURVEY OF CANADA
INTER AMERICAN GEODETIC SURVEY
INTERNATIONAL BOUNDARY COMMISSION
INTERNATIONAL BOUNDARY AND WATER COMMISSION
ONTARIO CANADA DEPARTMENT OF HIGHWAYS
PHILIPPINE COAST AND GEODETIC SURVEY
********************************************

FEDERAL AND INTERSTATE AGENCIES

C-3

SYMBOL STANDARD ABBREV NAME FULL NAME
****** ******************** ********************************************
AEC ATOMIC ENERGY COMM ATOMIC ENERGY COMMISSION (NOW ERDA)
AMS ARMY MAP SERVICE US ARMY MAP SERVICE (NOW DMA)
BLM BUR OF LAND MGT US BUREAU OF LAND MANAGEMENT
BOF BUR OF FISHERIES US BUREAU OF COMMERCIAL FISHERIES
BOH BUR OF MINES US BUREAU OF MINES
BOR BUR OF RECLAMATION US BUREAU OF RECLAMATION (NOW WPRS)
BPA BONNEVILLE PWR ADMIN BONNEVILLE POWER ADMINISTRATION
BPR BUR OF PUBLIC ROADS US BUREAU OF PUBLIC ROADS
CAB CIVIL AERONAUT BOARD CIVIL AERONAUTICS BOARD
CGS COAST AND GEOD SURV US COAST AND GEODETIC SURVEY (NOW NOS)
DI DEPT OF INTERIOR US DEPARTMENT OF INTERIOR
DMA DEFENSE MAP AGENCY DEFENSE MAPPING AGENCY
DOD DEPT OF DEFENSE US DEPARTMENT OF DEFENSE
FAA FDRL AVIATION ADMIN FEDERAL AVIATION ADMINISTRATION
IRC ILLINOIS RIVER COMM ILLINOIS RIVER COMMISSION
MORC MISSOURI RIVER COMM MISSOURI RIVER COMMISSION
MRC MISS RIVER CmfM MISSISSIPPI RIVER COMMISSION
NASA NAT AERO SPACE ADMIN NATIONAL AERONAUTICS AND SPACE ADMIN
NBS NAT BUR OF STANDARDS NATIONAL BUREAU OF STANDARDS
NGS NAT GEODETIC SURVEY NATIONAL GEODETIC SURVEY
NIH NAT INST OF HEALTH NATIONAL INSTITUTES OF HEALTH
NHTXBC NH TX BOUNDARY COMM NEW NEXICO AND TEXAS BOUNDARY COMMISSSION
NOS NAT OCEAN SURVEY NATIONAL OCEAN SURVEY
NOSAMC NOS ATLAN MARINE CTR NOS ATLANTIC MARINE CENTER
NOSPMC NOS PACIF MARINE CTR NOS PACIFIC MARINE CENTER
NPS NAT PARK SERVICE NATIONAL PARK SERVICE
NSL NAVY STANDARDS LAB US NAVY STANDARDS LABORATORY AT POMONA
PBPP PUB BLDGS AND PARKS OFFICE OF PUBLIC BUILDINGS AND PUBLIC PARKS
SCS SOIL CONSERV SERVICE SOIL CONSERVATION SERVICE
TPC USATOPOCOM US ARMY TOPOGRAPHIC COMMAND(NOW DMA)
TVA TENN VALLEY AUTH TENNESSEE VALLEY AUTHORITY
USA US ARMY US ARMY
****** ******************** ********************************************



FEDERAL AND INTERSTATE AGENCIES - CONTINUED

SYMBOL
******
USAF
USCG
USDA
USDWC
USE
USFS
USFWA
USFWS
USGLO
USGS
USGS-E
USGS-M
USGS-R
USGS-W
USLHS
USLS
USMC
USN
USPS
USSC
USTD
USWB
WPRS
******

STANDARD ABBREV NAME
********************

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 GEOLOGICAL 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
********************

FULL NAME
********************************************
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 RESOURCES SERVICE
********************************************'

STATE, COMMONWEALTH, AND TERRITORIAL AGENCIES

SYMBOL STANDARD ABBREV NAME
****** ********************
AKDAVI
AKHD
AKPWR
ALGS
ALHD
ARGLS
ARGS
ARHD
AZDT
AZHD
CADH
CADPW
CADT
CADWR
CAEC
CAGS
CASLC
CASPC
CODH
COGS
CTCSF
CTDT
CTGS
******

AK DIV OF AVIATION
AK HIGHWAY DEPT
AK POWER ADMIN
AL GEODETIC SURVEY
AL HIGHWAY DEPT
AR GEOLOGICAL SURVEY
AR GEODETIC SURVEY
AR HIGHWAY DEPT
AZ DEPT OF TRANSP
AZ HIGHWAY DEPT
CA DIV OF HIGHWAYS
CA DEPT OF PUB WORKS
CA DEPT OF TRANSP
CA DEPT OF WATER RES

CA EARTHQUAKE COMM
CA GEODETIC SURVEY
CA STATE LANDS COMM
CA STATE PARKS COMM
CO DEPT OF HIGHWAYS
CO GEODETIC SURVEY
CT COMM SHELL FISH
CT DEPT OF TRANSP
CT GEODETIC SURVEY
********************

FULL NAME
********************************************
ALASKA DIVISION OF AVIATION
ALASKA HIGHWAY DEPARTMENT
ALASKA POWER ADMINISTRATION
ALABAMA GEODETIC SURVEY
STATE OF ALABAMA HIGHWAY DEPARTMENT
ARKANSAS GEOLOGICAL SURVEY
ARKANSAS GEODETIC SURVEY
ARKANSAS STATE HIGHWAY DEPARTMENT
ARIZONA DEPARTMENT OF TRANSPORTATION

ARIZONA HIGHWAY DEPARTMENT (NOW AZDT)
CALIFORNIA DIVISION OF HIGHWAYS (NOW CADT)
CALIFORNIA DEPARTMENT OF PUBLIC WORKS
CALIFORNIA DEPARTMENT OF TRANSPORTATION
CALIFORNIA DEPARTMENT OF WATER RESOURCES

CALIFORNIA EARTHQUAKE COMMISSION
CALIFORNIA GEODETIC SURVEY
CALIFORNIA STATE LANDS COMMISSION
CALIFORNIA STATE PARKS COMMISSION
COLORADO STATE DEPARTMENT OF HIGHWAYS
COLORADO GEODETIC SURVEY
CONNECTICUT COMMISSION OF SHELL FISHERIES
CONNECTICUT DEPARTMENT OF TRANSPORTATION
CONNECTICUT GEODETIC SURVEY
********************************************
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. STATE, COHHONWEALTH, AND TERRITORIAL AGENCIES - CONTINUED

SYHBOL STANDARD ABBREV NAHE
****** ********************
DCDHT
DEDHT
FLDNR
FLDPW
FLDT
FLGS
FLHD
GADT
GAGS
GAHD
HIDT
HIGS
HITS
lARD
IDDH
IDDT
IDGS
IDPWD
ILD PW
ILDT
ILDW
ILGS
ILHD
ILSC
INDNR
INFCC
INGS
INHD
IOWAGS
KSDT
KSGS
KSHC
KSWRB
KYDT
KYGS
KYHD
LADH
LADTD
LAGS
LASCC
LAWRRI
MADLH
MADPW
MAGS
MDBCSH
MDDT
MDGS
MDSFC
MDSRC
MEDT
MEGS
MEHD
MEPUC
******

DC DEPT OF HIGHWAYS
DE DEPT OF HIGHWAYS
FL DEPT OF NAT RES
FL DEPT OF PUB WORKS
FL DEPT OF TRANSP
FL GEODETIC SURVEY
FL HIGHWAYDEPT
GA DEPT OF TRANSP
GA GEODETIC SURVEY
GA HIGHWAYDEPT
HI DEPT OF TRANSP
HI GEODETIC SURVEY
HI TERRIT SURVEY
IA HIGHWAYDEPT
ID DEPT OF HIGHWAYS
ID DEPT OF TRANSP
ID GEODETIC SURVEY
ID DEPT OF PUB WORKS
IL DEPT OF PUB WORKS
IL DEPT OF TRANSP
IL DIV OF WATERWAYS
IL GEODETIC SURVEY
IL HIGHWAYDEPT
IL SANITARY COMM
IN DEPT OF NAT RES
IN FLOOD CONTRCOMM
IN GEODETIC SURVEY
IN HIGHWAYDEPT
IA GEODETIC SURVEY
KS DEPT OF TRANSP
KS GEODETIC SURVEY
KS HIGHWAYCOMl1
KS WATERRES BOARD.

KY DEPT OF TRANSP
KY GEODETIC SURVEY
KY HIGHWAYDEPT
LA DEPT OF HIGHWAYS
LA TRANSP AND DEV
LA GEODETIC SURVEY
LA CONSERVATIONCOMM
LA WATERRES INST
MA DEPT LAND-HARBORS
MA DEPT OF PUB WORKS
MA GEODETIC SURVEY
110 BUR SURV AND MAPS
MD DEPT OF TRANSP
MD GEODETIC SURVEY
HD SHELL FISH COMM
HD STATE ROADS COMM
ME DEPT OF TRANSP
ME GEODETIC SURVEY
ME HIGHWAYDEPT
ME PUB UTIL COMM
********************

FULL NAHE
********************************************
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 OF TRANSPORTATION
GEORGIA GEODETIC SURVEY
GEORGIA HIGHWAY DEPARTMENT (NOW GADT)
HAWAII DEPARTMENT OF TRANSPORTATION
HAWAII GEODETIC SURVEY
HAWAII TERRITORIAL SURVEY
IOWA HIGHWAY DEPARTMENT
IDAHO DEPARTMENT OF HIGHWAYS (NOW IDDT)
IDAHO DEPARTMENT OF TRANSPORTATION
IDAHO GEODETIC SURVEY
IDAHO DEPARTMENT OF PUBLIC WORKS
ILLINOIS DEPARTMENT OF PUBLIC WORKS
ILLINOIS DEPARTMENT OF TRANSPORTATION
ILLINOIS DIVISION OF WATERWAYS
ILLINOIS GEODETIC SURVEY
ILLINOIS HIGHWAY DEPARTMENT (NOW ILDT)
ILLINOIS SANITARY COMMISSION
INDIANA DEPARTMENT OF NATURAL RESOURCES
IND IANA FLOOD CONTROL AND WATER RES COMM
INDIANA GEODETIC SURVEY
INDIANA HIGHWAY DEPARTMENT
IOWA GEODETIC SURVEY
KANSAS DEPARTMENT OF TRANSPORTATION
KANSAS GEODETIC SURVEY
STATE HIGHWAY COMMOF KANSAS (NOW KSDT)
KANSAS WATER RESOURCES BOARD
KENTUCKY DEPARTMENT OF TRANSPORTATION
KENTUCKY GEODETIC SURVEY
KENTUCKY STATE HIGHWAY DEPARTMENT (NOW KYDT)
LOUISIANA DEPARTMENT OF HIGHWAYS (NOW LADTD)
LOUISIANA DEPT OF TRANSP AND DEVELOPMENT
LOUISIANA GEODETIC SURVEY
LOUISIANA STATE CONSERVATION COMMISSION
LOUISIANA WATER RESOURCE RESEARCH INSTITUTE
MASSACHUSETTS DEPARTMENT OF LAND AND HARBORS
MASSACHUSETTS DEPARTMENT OF PUBLIC WORKS
MASSACHUSETTS GEODETIC SURVEY
MARYLAND BUREAU OF CONTROL SURVEYS AND MAPS
MARYLAND DEPARTMENT OF TRANSPORTATION
MARYLAND GEODETIC SURVEY
MARYLAND SHELL FISHERIES COMMISSION
MARYLAND STATE ROADS COMMISSION (NOW MDDT)
MAINE DEPARTMENT OF TRANSPORTATION
MAINE GEODETIC SURVEY
MAINE HIGHWAY DEPARTMENT (NOW MEDT)
MAINE PUBLIC UTILITIES COMMISSION
********************************************
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STATE, COMMONWEALTH,AND TERRITORIAL AGENCIES - CONTINUED

SYMBOL STANDARD ABBREV NAME
****** ********************
MlDH
MIDNR
MIGS
MNDT
MNGS
MNHD
MOGS
MOHC
MSGS
MSHD
MTBOR
MTDH
MTGS
MTSHC
NCDF
NCDOT
NCGS
NCHPWC
NDGS
NDHD
NDWC
NEDR
NEGS
NHDPW
NHGS
NHHD
NJBCN
NJDCED
NJDT
NJGS
NMGS
NMHD
NVDH
NVGS
NYDPW
NYDT
NYGS
NYHD
NYLISP
NYNPA
NYSS
OHDT
OHGS
GlUlD
OKCC
OKDH
OKGS
ORDT
ORGS

, ORHD
ORSLB
PADFW
PADH
******

MI DEPT OF HIGHWAYS
MI DEPT OF NAT RES
MI GEODETIC SURVEY
MN DEPT OF TRANSP
MN GEODETIC SURVEY
MN HIGHWAYDEPT
MO GEODETIC SURVEY
MO HIGHWAY COMM
MS GEODETIC SURVEY
MS HIGHWAY DEPT
MT BUR OF PUB ROADS
MT DEPT OF HIGHWAYS
MT GEODETIC SURVEY
MT HIGHWAY COMM
NC DIV OF FORESTRY
NC DOT DIV OF HWYS
NC GEODETIC SURVEY
NC HWYAND P W COMM
ND GEODETIC SURVEY
ND HIGHWAYDEPT
ND WATERCOMMISSION
NE DEPT OF ROADS
~E GEODETIC SURVEY
NH DEPT OF PUB WORKS
NH GEODETIC SURVEY
NH HIGHWAYDEPT
NJ BOARDOF COMMERCE
NJ CONS AND ECON DEV
NJ DEPT OF TRANSP
NJ GEODETIC SURVEY
NM GEODETIC SURVEY
NM HIGHWAY DEPT
NV DEPT OF HIGHWAYS
NV GEODETIC SURVEY
NY DEPT OF PUB WORKS
NY DEPT OF TRANSP
NY GEODETIC SURVEY
NY DEPT OF HIGHWAYS
NY LONG ISLAND SPA
NY NIAGARAPWR AUTH
NY STATE SURVEY
OH DEPT OF TRANSP
OH GEODETIC SURVEY
OH HIGHWAYDEPT
OK CONSERVATION COMM
OK DEPT OF HIGHWAYS
OK GEODETIC SURVEY
OR DEPT OF TRANSP
OR GEODETIC SURVEY
OR HIGHWAYDEPT
OR STATE LAND BOARD
PA DEPT FORESTS WTRS
PA DEPT OF HIGHWAYS
********************

FULL NAME
********************************************
MICHIGAN DEPT OF STATE HIGHWAYS AND TRANSP
MICHIGAN DEPARTMENT OF NATURAL RESOURCES
MICHIGAN GEODETIC SURVEY
MINNESOTA DEPARTMENT OF TRANSPORTATION
MINNESOTA GEODETIC SURVEY
MINNESOTA HIGHWAY DEPARTMENT (NOW MNDT)
MISSOURI GEODETIC SURVEY
MISSOURI STATE HIGHWAY COMMISSION
MISSISSIPPI GEODETIC SURVEY
MISSISSIPPI STATE HIGHWAY DEPARTMENT
MONTANA BUREAU OF PUBLIC ROADS
MONTANA DEPARTMENT OF HIGHWAYS
MONTANA GEODETIC SURVEY
MONTANA STATE H~GHWAY 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 GEODETIC SURVEY
NEW HAMPSHIRE HIGHWAY DEPARTMENT
NEW JERSEY BOARD OF COMMERCE AND NAVIGATION
NEWJERSEY DEPT OF CONSERVATIONAND ECON DEV
NEW JERSEY DEPARTMENT OF TRANSPORTATION
NEW JERSEY GEODETIC 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 GEODETIC SURVEY
NEWYORKDEPARTMENTOF HIGHWAYS(NOW NYDT)
NEW YORK LONG ISLAND STATE PARK AUTHORITY
NEW YORK NIAGARA POWER AUTHORITY
NEW YORK STATE SURVEY
OHIO DEPARTMENT OF TRANSPORTATION
OHIO GEODETIC SURVEY
OHIO HIGHWAY DEPARTMENT (NOW OHDT)
OKLAHOMA CONSERVATION COMMISSION
OKLAHOMADEPARTMENT 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 AND WATERS
PENNSYLVANIADEPT OF HIGHWAYS(NOW PADT)
********************************************
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STATE, COMMONWEALTH,AND TERRITORIAL AGENCIES - CONTINUED

FULL NAME
********************************************
PENNSYLVANIADEPARTMENT OF TRANSPORTATION
PENNSYLVANIAGEODETIC 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
VIRGINIA 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 CO~1MISSION
WISCONSIN RAILROAD COMMISSION
WEST VIRGINIA GEODETIC SURVEY
WEST VIRGINIA HIGHWAY DEPARTMENT
WYOMING HIGHWAY DEPARTMENT
********************************************

FULL NAME
********************************************
PICKENS COUNTY ALABAMA
SUMTER COUNTY ALABAMA
ALAMEDA COUNTY CALIFORNIA
CONTRA COSTA COUNTY CALIFORNIA
FRESNO COUNTY CALIFORNIA
HUMBOLDT COUNTY CALIFORNIA
IMPERIAL COUNTY CALIFORNIA
INYO COUNTY CALIFORNIA
KERN COUNTY CALIFORNIA
********************************************
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SYMBOL STANDARDABBREVNAME
****** ********************

I PADT PA DEPT OF TRANSP
PAGS PA GEODETIC SURVEY

I

RIBPR RI BUR OF PUB ROADS
RIGS RI GEODETIC SURVEY

I
SCGS SC GEODETIC SURVEY
SCHD SC HIGHWAYDEPT
SDDT SD DEPT OF TRANSP

I SDHD SD HIGHWAYDEPT
TNDG TN DIV OF GEOLOGY
TNDT TN DEPT OF TRANSP

I TNGS TN GEODETIC SURVEY
TNHD TN HIGHWAYDEPT

I
TXGS TX GEODETIC SURVEY
TXHD TX HIGHWAY DEPT
TXRD TX RECLAMATION DEPT

I

UTDH UT DEPT OF HIGHWAYS
VACF VA COMMOF FISHERIES

I
VADH VA DEPT OF HIGHWAYS
VAGS VA GEODETIC SURVEY
VTAT VT AGENCY OF TRANSP

I

VTDH VT DEPT OF HIGHWAYS
VTFS VT FOREST SERVICE

I

VTGS VT GEODETIC SURVEY
WADNR WA DEPT OF NAT RES
WADPL WA DEPT OF PUB LANDS

I WAGS WA GEODETIC SURVEY
WARC WA HIGHWAYCOMM
WATBA WA TOLL BRIDGE AUTH

I WIDNR WI DEPT OF NAT RES
WIDT WI DEPT OF TRANSP

I
WIGS WI GEODETIC SURVEY
WIHD WI HIGHWAY DEPT
WIPSC' WI PUB SERVICE COMM

I

WIRRC WI RAILROAD COMM
WVGS WV GEODETIC SURVEY

I
WVHD WV HIGHWAY DEPT
WYHD WY HIGHWAY DEPT
****** ********************

I
COUNTYAGENCIES

I
SYMBOL STANDARD ABBREV NAME

I

****** ********************
AL-I07 PICKENS CO
AL-119 SUMTER CO

I CA-OOI ALAHEDA CO
CA-013 CONTRACOSTACO

I
CA-019 FRESNO CO
CA-023 HUMBOLDT CO
CA-025 IMPERIAL CO

I

CA-027 INYO CO
CA-029 KERN CO
****** ********************

I

I





COUNTY AGENCIES - CONTINUED

SYMBOL STANDARD ABBREV NAl1E
****** ********************

IL-195
IN-003
IN-039
IN-085
IN-127
IN-131
IN-141
KS-189
KS-203
LA-033
MD-021
MD-043
ME-007
MI-005
MI-011
MI-033
MI-053
111-061
MI-063
MI-075
MI-081
MI-125
MI-163
MN-061
MS-135
MS-145
ND-057
NJ-017
NV-027
NY-023
NY-025
NY-055
NY-057
NY-059
NY-065
NY-069
NY-09l
NY-I03
NY-Ill
NY-1l9
OH-051
OH-095
OH-099
OH-113
OH-133
OH-151
OK-133
OR-O17
OR-019
OR-029
OR-039
PA-003
PA-085
******

WHITESIDE CO
ALLEN CO
ELKHART CO
KOSCIUSKO CO
PORTER CO
PULASKI CO
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
HURON CO
JACKSON CO
KENT CO
OAKLAND CO
WAYNE CO
ITASCA CO
TALLAHATCHIE CO
UNION 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 CO
WESTCHESTER CO
FULTON CO
LUCAS CO
MAHONING CO
MONTGOMERY CO
PORTAGE CO
STARK CO
SEMINOLE CO
DESCHUTES CO
DOUGLAS CO
JACKSON CO
LANE CO
ALLEGHENY CO
MERCER CO
********************

FULL NAl1E
********************************************
WHITESIDE COUNTY ILLINOIS
ALLEN COUNTY INDIANA
ELKHART COUNTY INDIANA
KOSCIUSKO COUNTY INDIANA
PORTER COUNTY INDIANA
PULASKI COUNTY INDIANA
ST JOSEPH COUNTY INDIANA
STEVENS COUNTY KANSAS
WICHITA COUNTY KANSAS
EAST BATON ROUGE 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 OHIO
SEMINOLE COUNTY OKLAHOMA
DESCHUTES COUNTY OREGON
DOUGLAS COUNTY OREGON
JACKSON COUNTY OREGON
LANE COUNTY OREGON
ALLEGHENY COUNTY PENNSYLVANIA
MERCER COUNTY PENNSYLVANIA
********************************************
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CITY AGENCIES - CONTINUED

SYMBOL STANDARD ABBREV NAME FULL NAME
****** ******************** ********************************************
CA2970
CA2980
CA3210
CA3260
CA3280
CA3290
CA3340
CA3370
CA3380
CA3390
CA3410
CA3420
CA3460
CA3480
CA3490
CA3590
CA3660
CA3800
CA3920
CA4020
CA4027
CA4070
CA4100
C02150
CT0080
CT0280
CT0360
CT0370
CT0380
CT0430
CT0810
FL0290
FL0570
FL0780
FL1420
FL1510
FL2010
FL2730
FL2940
GA0760
GA3440
HI2400
IA2520
IA2530
IA5240
IA7490
IA8880
IL0840
IL1670
IL2380
IL3200
IL3910
IL4710
******

C OF REDONDO BEACH
C OF REDWOOD CITY
C OF SAN BERNARDINO
C OF SAN DIEGO
C OF SAN FERNANDO
C OF SAN FRANCISCO
C OF SAN JOSE
C OF SAN LUIS OBISPO
C OF SAN MARINO
C OF SAN MATEO
C OF SAN RAFAEL
C OF SANTA ANA
C OF SANTA MARIA
C OF SANTA PAULA
C OF SANTA ROSA
C OF SELMA
C OF SONOMA
C OF SUSANVILLE
C OF TULARE
C OF VALLEJO
C OF VENTURA
C OF WALNUT CREEK
C OF WATSONVILLE
C OF ROCKY FORD
C OF BRIDGEPORT
C OF HARTFORD
C OF MADISON
C OF MERIDEN
C OF MIDDLETOWN
C OF NEW HAVEN
C OF WATERBURY
C OF BOCA RATON
C OF CLEARWATER
C OF DAYTONA BEACH
C OF HOLLYWOOD
C OF JACKSONVILLE
C OF MIAMI
C OF ST PETERSBURG
C OF TALLAHASSEE
C OF BRUNSWICK

. C OF MARIETTA
C OF HONOLULU
C OF DYSART
C OF EAGLE GROVE
C OF MAQUOKETA
C OF SAC CITY
C OF WEBSTER CITY
C OF BLOOMINGTON
C OF CHICAGO
C OF DIXON
C OF FREEBURG
C OF HIGHLAND PARK
C OF LAWRENCEVILLE
********************

CITY OF REDONDO BEACH CALIFORNIA
CITY OF REDWOOD CITY CALIFORNIA
CITY OF SAN BERNARDINO CALIFORNIA
CITY OF SAN DIEGO CALIFORNIA
CITY OF SAN FERNANDO CALIFORNIA
CITY OF SAN FRANCISCO CALIFORNIA
CITY OF SAN JOSE CALIFORNIA
CITY OF SAN LUIS OBISPO CALIFORNIA
CITY OF SAN MARINO CALIFORNIA
CITY OF SAN MATEO CALIFORNIA
CITY OF SAN RAFAEL CALIFORNIA
CITY OF SANTA ANA CALIFORNIA
CITY OF SANTA MARIA CALIFORNIA
CITY OF SANTA PAULA CALIFORNIA
CITY OF SANTA ROSA CALIFORNIA
CITY OF SELMA CALIFORNIA
CITY OF SONOMA CALIFORNIA
CITY OF SUSANVILLE CALIFORNIA
CITY OF TULARE CALIFORNIA
CITY OF VALLEJO CALIFORNIA
CITY OF VENTURA CALIFORNIA
CITY OF WALNUT CREEK CALIFORNIA
CITY OF WATSONVILLE CALIFORNIA
CITY OF ROCKY FORD COLORADO
CITY OF BRIDGEPORT CONNECTICUT
CITY OF HARTFORD CONNECTICUT
CITY OF MADISON CONNECTICUT
CITY OF MERIDEN CONNECTICUT
CITY OF MIDDLETOWN CONNECTICUT
CITYOF NEW HAVEN CONNECTICUT
CITY OF WATERBURY CONNECTICUT
CITY OF BOCA RATON FLORIDA
CITY OF CLEARWATER FLORIDA
CITY OF DAYTONA BEACH FLORIDA
CITY OF HOLLYWOOD FLORIDA
CITY OF JACKSONVILLE FLORIDA
CITY OF MIAMI FLORIDA
CITY OF ST PETERSBURG FLORIDA
CITY OF TALLAHASSEE FLORIDA
CITY OF BRUNSWICK GEORGIA
CITY OF MARIETTA GEORGIA
CITY OF HONOLULU HAWAII
CITY OF DYSART IOWA
CITY OF EAGLE GROVE IOWA

CITY OF MAQUOKETA IOWA
CITY OF SAC CITY IOWA
CITY OF WEBSTER CITY IOWA
CITY OF BLOOMINGTON ILLINOIS
CITY OF CHICAGO ILLINOIS
CITY OF DIXON ILLINOIS
CITY OF FREEBURG ILLINOIS
CITY OF HIGHLAND PARK ILLINOIS
CITY OF LAWRENCEVILLE ILLINOIS
********************************************
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CITY AGENCIES - CONTINUED

SYMBOL
******
IL4910
IL5360
IL6850
IL7640
IL9210
IN1830
IN3480
KS5400
KY2090
LA0040
LAl150
LA1690
LA2410
HA0035
MA0120
MA0170
MA0660
MD0050
MD0580
MD0730
ME0250
ME6400
MI0490
MI0700
MI0890
MI 115 0

MIl260
MIl 7 30

MIl800
MI2 0 1 0

MI2520
MI2990
MI3320
MI3740
MI4020
MI4760
MI5310
MN4760
M07070
M07080
NC1460
NC1940
NC4070
NHOO20
NJ1775
NJ2130
NJ2510
NJ2570
NJ3705
NMOO30
NV0139
NV0170
NY0750
******

STANDARD ABBREV NAME
********************

C OF LOCKPORT
C OF MASON CITY
C OF PEORIA
C OF ST CHARLES
C OF WESTERN SPRINGS
C OF GOSHEN
C OF NEW HAVEN
C OF TOPEKA
C OF LOUISVILLE
C OF ALEXANDRIA
C OF JONESBORO
C OF NEW ORLEANS
C OF WEST MONROE
C OF ANDOVER
C OF BOSTON
C OF CAMBRIDGE
C OF MALDEN
C OF BALTIMORE
C OF FREDERICK
C OF HAGERSTOWN
C OF BANGOR
C OF PORTLAND
C OF BIRMINGHAM
C OF CADILLAC
C OF CHARLOTTE
C OF CROSWELL
C OF DETROIT
C OF FLINT
C OF FRANKFORT
C OF GRAND RAPIDS
C OF KALAMAZOO
C OF MANTON
C OF MONROE
C OF OTSEGO
C OF PONTIAC
C OF STURGIS
C OF WYANDOTTE
C OF t1INNEAPOLIS
C OF ST JOSEPH
C OF ST LOUIS
C OF ELIZABETH CITY
C OF GREENSBORO
C OF SALISBURY
C OF BERLIN
C OF LYNDHURST
C OF NEWARK
C OF PATERSON
C OF PERTH AMBOY
C OF WOODBRIDGE

C OF ALBUQUERQUE
C OF MOUNTAIN CITY
C OF RENO
C OF BUFFALO
********************

FULL NAME
********************************************
CITY OF LOCKPORT ILLINOIS
CITY OF MASON CITY ILLINOIS
CITY OF PEORIA ILLINOIS
CITY OF ST CHARLES ILLINOIS
CITY OF WESTERN SPRINGS ILLINOIS
CITY OF GOSHEN INDIANA
CITY OF NEW HAVEN INDIANA
CITY OF TOPEKA KANSAS
CITY OF LOUISVILLE KENTUCKY
CITY OF ALEXANDRIA LOUISIANA
CITY OF JONESBORO LOUISIANA
CITY OF NEW ORLEANS LOUISIANA
CITY OF WEST MONROE LOUISIANA
CITY OF ANDOVER MASSACHUSETTS
CITY OF BOSTON MASSACHUSETTS
CITY OF CAMBRIDGE MASSACHUSETTS
CITY OF MALDEN MASSACHUSETTS
CITY OF BALTIMORE MARYLAND
CITY OF FREDERICK MARYLAND
CITY OF HAGERSTOWN MARYLAND
CITY OF BANGOR MAINE
CITY OF PORTLAND MAINE
CITY OF BIRMINGHAM MICHIGAN
CITY OF CADILLAC MICHIGAN
CITY OF CHARLOTTE MICHIGAN
CITY OF CROSWELL MICHIGAN
CITY OF DETROIT MICHIGAN
CITY OF FLINT MICHIGAN
CITY OF FRANKFORT MICHIGAN
CITY OF GRAND RAPIDS MICHIGAN
CITY OF KALAMAZOO MICHIGAN
CITY OF MANTON MICHIGAN
CITY OF MONROE MICHIGAN
CITY OF OTSEGO MICHIGAN
CITY OF PONTIAC MICHIGAN
CITY OF STURGIS MICHIGAN
CITY OF WYANDOTTE MICHIGAN
CITY OF MINNEAPOLIS MINNESOTA
CITY OF ST JOSEPH MISSOURI
CITY OF ST LOUIS MISSOURI
CITY OF ELIZABETH CITY NORTH CAROLINA
CITY OF GREENSBORO NORTH CAROLINA
CITY OF SALISBURY NORTH CAROLINA
CITY OF BERLIN NEW HAMPSHIRE
CITY OF LYNDHURST NEW JERSEY
CITY OF NEWARK NEW JERSEY
CITY OF PATERSON NEW JERSEY
CITY OF PERTH AMBOY NEW JERSEY
CITY OF WOODBRIDGE NEW JERSEY

CITY OF ALBUQUERQUE NEW MEXICO
CITY OF MOUNTAIN CITY NEVADA
CITY OF RENO NEVADA
CITY OF BUFFALO NEW YORK
********************************************
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SURVEYINGAND CONSTRUCTIONINDUSTRY - CONTINUED

SYMBOL STANDARD ABBREV NAME
****** ********************
DECKER
DELTA
DUNLAP
EESCC
EWB
FAMC
FAS
GHA
HALSEY
HDA
ISBELL
JBB
JKPLS
KONSKI
LAFAVE
LDA
LEAS
LEGER
LEVITT
L INDSY
11ADHOP
MAl
MATOTA
MCCENG
MCTUER
MGA
11HAS
MKWS
1111
MME
MPS
NAVSER
0l1AN
PAS
PGEG
PHELPS
PORTER
SBI
SCAN
SECO
SELLS
SPAN
SWECO
THOMAS
TURNER
TSI
URS
VJV
VOGI
WAA
WARD
WAWHI
WBCC******

R L DECKER
DELTA ENGINEERS INC
DUNLAP ASSOCIATES
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 ASSOC
ISBELL CONST COMPANY
J B BLYDENBURGH SURV
JEFF KERN PLS
KONSKI ENGINEERS
LAFAVE LAND SURVEYOR
L DICKERSON ASSOC
LIMBAUGH ENGINEERING
LEGER SURVEYS INC
ITT LEVITT CORP
F M LINDSEY ASSOC
MADDOX AND HOPKINS
MEYER AND ASSOCIATES
MATOTAN ASSOCIATES
MCCLELLAN~ ENGINEERS
MCCARTER AND TULLER
MOORE GARDNER ASSC
MARK HURD AER SURV
M K WELCH SURVEYS
MILLER AND LUX INC
MYERS-MACOHBER ENG
MCNAMEE PORTER AND S
NAVIGATION SERVICES
OMAN CONSTRUCTION CO
PARK AERIAL SURVEYS
PETTY GEOPHYSICAL CO
B E PHELPS INC
NORl1AN PORTER ASSOC
SHERWOODBROS INC
SCANLON ASSOCIATES
SOUTHERN ENGINEERING
SELLS INC CONS ENG
SPAN INTERNATIONAL
STONE WEBSTER ENG
THOMAS ENG AND SURV
A E TURNER ARCHITECT
TOBIN SURVEYS
URS COMPANY
V J VANLINT CONS ENG
VOGI IVERS AND ASSOC
WALKER + ASSOCIATES
E J WARD
WALKER + WHITEFORD
WARREN BROS CONST CO
********************

FULL NAME
********************************************
R L DECKER
DELTA ENGINEERS INC
DUNLAP ASSOCIATES
E E STULLER CONSTRUCTION COMPANY
E W BRAASCH CONSULTING ENGINEER
FALCON AIR MAPS COMPANY
FAIRCHILD AERIAL SURVEYS
G HENKENHOFF AND ASSOCIATES
W H HALSEY CIVIL ENGINEERS INC
HORTON DENNIS ASSOCIATES
ISBELL CONSTRUCTION COl1PANY
J B BLYDENBURGH SURVEYOR
JEFF KERN PROFESSIONAL LAND SURVEYOR
KONSKI ENGINEERS
A 1A}'AVE LAND SURVEYOR
LEWIS DICKERSON AND ASSOCIATES 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 MAT0TAN AND ASSOCIATES
MCCLELLAND ENGINEERS
HCCARTER AND TULLER INCORPORATED
MOORE GARDNER AND ASSOCIATES
MARK HURD AERIAL SURVEYS
M K WELCH SURVEYS
MILLER AND LUX INC
MYERS-MACOMBER ENGINEERS
MACNAMEE PORTER AND SEELEY
NAVIGATION SERVICES INCORPORATED
OMAN CONSTRUCTION COMPANY
PARK AERIAL SURVEYS INC
PETTY GEOPHYSICAL ENGINEERING CO~WANY
B E PHELPS INC
NORMAN PORTER ASSOCIATES
SHERWOODBROTHERS 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
A E TURNER ARCHITECT
TOBIN SURVEYS INCORPORATED
URS COHPANY
V J VANLINT CONSULTING ENGINEER
VOGI IVERS AND ASSOCIATES
WALKER AND ASSOCIATES INCORPORATED
E J WARD
WALKER AND WHITEFORD INCORPORATED
WARREN BROTHERS CONSTRUCTION COMPANY
********************************************
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CODE
nnmmn

000

010

011
012
013
014
015
016
017
018
019

030

031
032
033
034
035
036
037
038

100

101
102
103
104
105
106
107

MANUFACTURER
1IIIIlD1mmmmmmlllllllllllllllillm

INSTRUMENTMODELOR TYPE
mmmmmmmmmmmmmmmmmmmmmmm111DlIIlIll1IlImmmTllTTl1llIIlIDl

000-099 - SPECIAL INSTRUMENTATION

Unspecified Unknown Instrument or System

001-009 - Reserved for Absolute Gravity Devices

010-029 - Gravimeters

Unspecified

Frost
North American

LaCoste-Romberg

LaCoste-Romberg

LaCoste-Romberg
Worden
Worden
Worden
Scintrex

Gravimeter

Frost Gravimeter

North American Gravimeter

Early Models
G-Meter

D-Meter

Unspecified

Uncompensated Model

Temperature-Compensated Model
CG-2

030-049 - Doppler Satellite Tracking Systems

Unspecified

Magnavox
JMR
ITT

Magnavox
APL
Canadian Marconi

Canadian Marconi

Magnavox

Doppler Satellite Tracking Sy~tem

Geoceiver
JMR-1
ITT 5500
MX-702A
Tranet
CMA 722A
CMA722B
MX-1502

or Geoceiver II

100-199 - THEODOLITES AND TRANSITS

Unspecified Theodolite or Transit

101-199 - Instruments of Geodetic Astronomy

Various
Various
Various
Wild
Kern

Gigas-Askania
Zeiss/Jena

Zenith Telescope

Meridian Telescope, Transit, or

Bamberg-Type Astronomic Transit
T-4
DKM3-A
TPR
Theo-002

Circle

F-2



CODE
nnnmm

MANUFACTURER
mmmmmmmmmmmmmmmTl\

INSTRUMENT MODEL OR TYPE

)]1111rn1mmmmmmmmmmmmmmml "I"n,I"mmmmmmmmmmmmmmmmmm

120-139 - First-Order (Geodetic) Theodolites

140

141
142
143
144
145
146
147
148
149
150
151

140-159 - Second-Order (Universal) Theodolites

Unspecified 1", 2", 5" Direct-Reading Theodolite

Various
Wild
Kern
CTS/Vickers

Hilger-Watts

Dietzgen/Askania
Zeiss/Oberkochen

Zeiss/Jena
Nikon
Sokkisha

Geotec

USC&GS 7-inch Repeating
T-2 or T-2E

DKM2 or DKM2-A

V-400 Series

Microptic No.2
A2 or A2E

Th2
Theo-010 or Theo-010A

NT-3 or NT-5

TM-1A
TH-Ol

Theodolite

160-169 - Third-Order (Construction) Theodolites

180

170-179 - 30' or Coarser Angulation Devices

180-199 - Gyroscopic Theodolites

Unspecified Gyro-Theodolite

F-3

120 Unspecified 01, 02, 05 Direct-Reading Theodolite

121 Various Ramsden-Type 30, 24, 12-inch Theodolite
122 Various USC&GS Parkhurst
123 Wild T-3
124 Kern DKM3
125 CTS/Vickers Geodetic Tavistock
126 Hilger-Watts Microptic No.3

160 Unspecified Construction Theodolite or Transit

161 Various 10" Direct-Reading Theodolite or Transit
162 Various 20" Direct-Reading Theodolite or Transit
163 Various 30" Direct-Reading Theodolite or Transit
164 Various l' Direct-Reading Theodolite or Transit

170 Unspecified 30' or Coarser Angulation Device

171 Various 30' or Coarser Theodolite or Transit
172 Various 30' or Coarser Compass Device
173 Various 30' or Coarser Protractor



I 
210e249 -' Precise (Geodetic) Levels 

WSCWS Ehischer 
StiMpfer-Type C1877-18993 
Van Ordea or Medenhall 
Kern-Type (US Engineers) 
NI-111 or Ni-A 
Ni-004 
N-3 
MK3-N 
N ABQI 
Precise Level 
Preche Level 
Geode tic Level 
PL-5 
Precise Level 

~ 3 1 4 4 9  - Iprecrise Campensator: (Self -Al%gnfng) L m h  

250489 - brrglneer'e (Universal) Levels 

I I 
Varijpus 18-inch Dumpy-Type Level 
Variuus 18-inch we-Type Level 
Z s i s b  Ni-XI or Mi-B 



Wild 
Kern 
Kern 
Kern 
Breiehaupt 
Fennel 
Wger-Watts 
CTS/Vlckers 
Salmoiraghi 
Nikon 
Sakkigha 
Geo t ec 

27 1-289 - Engineer ' s Cpmpmsaror @el£- 
I 

Ni2-2 
Nl-025 
GK1-A 
AUTOM ox AUCm 
AUI NG 
AuTQsh 
5173, 5173, or 5180 
INA 
BE series 
8-2 I 

AL-2 or AL-23 

296299  - ~ u L l d e r ~ a  
( C .  

Unspecified Buf lder ' s Level 

5) Levels 

ii 

Various 
Various 
Various 

Builder's 



CODE
mmmm

311
312
313
314
315
316
317
318
319
320
321
322
323

350

351
352

MANUFACTURER
11II1I11I111I11II111I11II11I1I11I11II11lli1IlIl1

INSTRUMENT MODEL OR TYPE

310-349 - Precise Metal-Scale Rods - Continued

wmDllllllllllllllllllllllmmnmmnnmmmmmmmmmmmmmmmmmmmmmmmm

USC&GS

USC&GS

Zeiss/Oberkochen

Zeiss/Jena
Wild
Kern
Breithaupt
Fennel
Hilger-Watts
CTS/Vickers

Salmoiraghi
Keuffel & Esser

Gurley

USC&GS Pre-Inv~r Rods
Invar (Introduced in 1916)
Invar
Invar
Invar
Invar
Invar
Invar
Invar
Nilex
Invar
Lovar
Invar

350-389 - Engineer's Wooden Rods and Staves

Unspecified

Various
Various

Engineer's Wooden Rod or Stave

US Engineers 12-foor Rigid Rod

US Geological Survey 12-foot Rigid Rod

390-399 - Builder's Rods and Staves

400

420

421
422

400-499 - STEEL AND INVAR TAPES

Unspecified Steel or Invar Tape

420-439 - Calibrated Invar Tapes

Unspecified

Various
Various

Calibrated Invar Tape

25-meter Calibrated Invar Tape

50-meter Calibrated Invar Tape

F-6

390 Unspecified Builder's Rod or Stave

391 Various Philadelphia Rod
392 Various Chicago Rod
393 Various California Rod

394 Various 12-foot Folding Rod



440-459 - Calibrated Steel Tapes 

fZnmec3LEied Caltbrated Stee l  



CODE
mmmm

600

601
611
612
621
622
631
632
641
642
643
651
652
661
662
671
672
681
691
692

700

MANUFACTURER
mmlllllllllm"111111II11I11II111II1II1II1I

INSTRUMENTMODELOR TYPE
1IIIIIIIIIIIIIIIIIIIIIIInimmllllllllllllllllllllllllillmmmmmmmmm111111TllIllIll

Unspecified

600-699 - INFRARED DISTANCE-MEASURINGEQUIPMENT

Infrared Electro-Optical DME

Geodimeter Model 12
Tellurometer CD-6
Tellurometer MA-100
Distomat DI-3 Series
Distomat DI-10 Series
DM-500
DM-1000 or DM-2000
SM 11 or RegElta 14
Eldi Series
SM 4
LSE Microranger or Microranger II
LSE Autoranger
3800
3805 or 3810
Cubitape DM-60
HDM-70
Akkuranger Mark I
Beetle 500 or 500S
Beetle 1000 or 1000S

700-799 - RETRO-REFLECTORS

Unspecified Retro-Reflector

AGA
Plessey
Plessey
Wild
Wild
Kern
Kern
Zeiss/Oberkochen
Zeiss/Oberkochen
Zeiss/Oberkochen
Keuffel & Esser
Keuffel & Esser
Hewlett-Packard
Hewlett-Packard
Cubic
Cubic
Carrol & Reed
Nikon
Nikon

F-8

800-899 - MICROWAVE DISTANCE-MEASURINGEQUIPMENT

800 Unspecified Microwave Electro-Magnetic DME

801 Plessey Tellurometer MRA-1
802 Plessey Tellurometer MRA-2
803 Plessey Tellurometer MRA-3
804 Plessey Tellurometer MRA-4
805 Plessey Tellurometer MRA-5
809 Plessey Tellurometer CA-1000
831 Wild Distomat DI-50
832 Wild Distomat DI-60
841 Cubic Electrotape DM-20
851 Fairchild Microchain
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ANNEXJ

SUMMARY OF CODES USED IN BENCH MARK DESCRIPTIONS

This ANNEX contains lists of codes which are used in the preparation of

original and recovery descriptions pertaining to vertical control points

(bench marks). The use of these codes is explained in Chapter 7, enti-

tled VERTICAL DESCRIPTIVE (VERT DESC) DATA. See ANNEX I for a summary

of codes used in connection with station descriptions and recovery notes

pertaining to horizontal control points.

DRC CODE - used to identify the descriptive data as to its type;

D - self-standing original description

R - self-standing recovery description

C - combined set consisting of one

complete original or recovery

description followed by abridged
subsequent recovery description(s)
for the same bench mark.

AGENCY CODE - used to indicate the organization or type of organization

which physically set the vertical control point, or in the case of a

recovery of an existing vertical control point, the organization or
type of organization which recovered the vertical control point.

0 - unknown

I - NGS or CGS (USC&GS)
2 - U.S. Geological Survey (USGS)

3 - U.S. Department of Defense (DOD)

4 - other federal or interstate agency
5 - state agency
6 - county, city, or regional agency

7 - commercial organization or private firm

8 - National Ocean Survey (NOS)

9 - foreign government agency

OTHER CONTROL CODE - used to indicate the existence of other geodetic

control or a special characteristic of the vertical control point.

A - astronomic observation(s) for the mark resides in
the NGS Data Base

F - fault site

G - gravity observation(s) for the mark resides in the
NGS Data Base

H - horizontal geodetic coordinates of the mark reside
in the NGS Data Base.

M - magnetic station

N - no vertical control (not connected to the

national vertical geodetic control network)
0 - other (see descriptive text)
T - tidal bench mark

J-l

*
*
*
*

*
*

*
*
*
*
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