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Part 1: Digital Line Gaph Revision

1. DI G TAL LI NE GRAPH REVI SI ON

This part provides technical instructions to support revision of
1: 20, 000- through 1:63,360-scale digital |line graphs (DLG. These
instructions apply only to the digital nethods of revision. Refer
to Suppl enental Technical Instruction 93-2-C, issued February 26,
1993, for traditional (that is, analog) revision information. Terns
used in this docunment are defined in appendix 1-A.
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Digital Line Graph Revision

LI M TED UPDATE

Limted update is performed when there is a critical tine
requi rement or resource linmtation that precludes standard update.
A limted update is unlike a standard update in that the National
Mappi ng Division (NVD) does no field checking of feature content.
The goal for a limted update is that feature content wll be
current, but will include only: (1) those feature types that are
photoidentifiable on a nonoscopic source, supplenented wth
avai | abl e stereo project photographs and linmted ancillary sources,
and (2) those feature types from existing DLGs that are not
phot oi dentifiable but are not particularly prone to change, for
exanpl e, gaging stations, windmlls, and trails. Stereo conpilation
is allowed, but only if nonoscopic sources are unavailable or if it
i s necessary to nmake the best use of equi prent and personnel without
del ayi ng standard update projects. The intent is to maintain the
accuracy of the existing data sets or graphic naps used as sources
during digital limted update. In some areas, such as in heavily
ti mbered areas or areas with extensive photorevision from a non-
rectified source, the positional accuracy of the revised data set
may not meet NMVAS.

The products of digital linmted update are level 3 DLG s that neet
current standards. Not all categories of data are revised during a

limted update. Section 1.1.3.2 provides details about which
categories are revised. In this docunent, the term "revised"
applies to the process by which data are updated to reflect changes
t hat have occurred since the date of the existing DLG Data whose
positions are nodified by datum conversion or systematic adjustnments
(for exanple, Systematic Horizontal Adjustnent of Positional Error

System (SHAPES)) are not considered revised.

All DLG categories, both revised and nonrevised, are converted to
the North Anerican Datum of 1983 (NAD83). |If discrepancies and
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of fsets exist amobng the data merged as a result of the shift,

The intent of a digital linted update is to produce DLG s and a map
with features that match in position and content. However, problens
that require corrections on the map nay not be discovered until the
data have reached the product generation stage. If the problem
di scovered during product generation adversely affects the neaning
and useful ness of the data, nodify the DLG |If a probl em does not
require nodifying the DLG but a correction would have to be
repeated each tine the map is made from the DLG docunent the
correction in the digital correction file for DLG correction at the
time of the next revision.

Pl anni ng and Preparation

Production planning activities provide information on all phases of
work needed for a specific project area and an assessnment of
resources required. This includes planning and investigating nanmes
and boundaries and obtaining ancillary sources.

Prelimnary Evaluation of Existing Data and Positional Accuracy
Resul ts of previous accuracy tests show that nost DLG s and source
maps meet NMAS. However, prelimnary evaluations of DLG content
currentness and accuracy are necessary for planning production
activities. Use sources such as quadrangle reports, DLG status and
header information, the Primary Map Inventory (PRIM data base,
correction files, and a conparison of the existing DLGs with the
3.75-mnute digital orthophoto quadrangle (DOQ to evaluate
conpliance with current content and positional accuracy standards.
I ncl ude photorevised features in this eval uation.
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During prelimnary reviews and later during revision procedures,
ext ensi ve areas (for exanple, areas that were photorevised using a
nonrectified source)my be found that exceed the digital linmted
updat e delineation tolerance. (The delineation tolerance is defined
in Appendix 1-A). |If efforts to correct and reposition these areas
i npact pre-determ ned production schedules, confer wth the
appropriate programor project manager to determ ne how to proceed.

Aut omat ed met hods exi st for evaluating horizontal accuracy and for
applying nmathenmati cal transformations to renpbve systematic
hori zontal error (for exanple, SHAPES). These nethods may be used
at the center's discretion.

Names
Al'l nanes that were previously on the map will be included on the
new map if they are still valid and if the features to which the

names apply are shown. Modify nanmes that have been identified as
errors in the correction files. Collect only new nanes that are
identified during the boundary update. Notify the Branch of
Geographic Nanes of all reconended changes or additions to the
Geographi ¢ Nanes Information System (GNI'S) content. Check new nanes
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agai nst approved GNI'S sources before the final plotting of map
mat eri al s.

Dat uns

Hori zontal Datum

Convert all DLG categories, including nonrevised categories, to NAD
83. (See policy 93-P0O8, "Inplenentation of North American Datum of
1983 (NAD 83) on National Mapping Division (NVD) Standard Digital
and Graphic Products," dated August 24, 1993, and suppl enmental
technical instruction (STl 93-4-D), "Horizontal Datum Use and
Reference on National Mpping Division (NVD) Map and Digital
Products," dated August 24, 1993.)

VWere DLG data exist, fill the void created by the shift to NAD 83
by extracting the mssing features fromthe adjoining DLG If DLG
data do not exist for the void caused by the shift or if it is nore
cost-effective to do so, collect the additional information from
i mmge and (or) ancillary sources, such as a scanned copy of the
adj oi ni ng nap. Resolve all gaps and mismatches in content,
attribution, and position between existing data and data that nust
be added to the file.

For hypsography, if the adjoining DLG has a | arger contour interval,
extract the contours fromthe adjoining DLG and create the nissing
contours by wusing logical contouring techniques. If relative
posi tioni ng and shape rel ati onshi ps cannot be maintained or if the
contour accuracy cannot be maintained within one-half of the contour
interval (or one-fourth of the contour interval in areas with a
sl ope of 10 feet or less per nmile), do not logically conmpile the
m ssing contours. Allow the existing contours to end at the old
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(NAD 27) neatline. Identify the file as requiring standard update
at the time of the next revision.

If the adjoining DLG has an inconpatible contour interval (for
exanpl e, 20 feet versus 25 feet or 5 neters versus 25 feet), then
extract matching contours fromthe adjoining DLG or a scanned copy
of the adjacent map and al |l ow other contours to end at the old (NAD
27) neatline.

If the adjoining DLG or adjacent nap has a snaller contour interval,
i ncorporate only those contours that match the existing contours;
del ete the additional contours.

Vertical Datum

Maintain DLG s on the National Geodetic Vertical Datum of 1929 (NGVD
29) until instructions for converting to the North American Verti cal
Dat um of 1988 (NAVD 88) are issued.

Conpi | ati on of Feature Content

Compil e and nodify content-worthy feature types using 3.75-m nute
di gital orthophoto quadrangles, supplenmented by avail able stereo
proj ect phot ographs.

Verification of Existing Feature Content
Unl ess otherwise indicated by the prelimnary evaluation (see

i

section 1.1.1.1),, assume that the original DLG accurately depicts
the features and their attributes as shown on the source map. A
systematic quality review of the existing DLG is not necessary,
because the DLG successfully conpleted a quality review process at
the time of collection. However, if errors are identified during

the revision process or if errors that affect the neaning and
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useful ness of the data are found during the product generation
process, correct them

Cont ent

A subset of standard product content is revised and validated during
limted update. Limted update feature content is restricted to:
(1) feature types that are photoidentifiable on a nonoscopic source,
suppl emented by a limted ancillary source, and (2) feature types
from existing DLG s that are not photoidentifiable but are not
particularly prone to change. Feature types from existing DLG s
that are not photoidentifiable and are prone to change are deleted.?

The Standards for 1:24,000-Scale Digital Line G aphs and Quadrangl e
Maps defines content-worthy feature types and associated attributes

and provides the criteria used to deternmine if a feature instance
should be captured. The standards are conposed of feature
tenmpl ates. The revision portion of the feature tenplates provides
special instructions for collecting and revising feature types
during limted update. Special instructions include whether feature
types from existing DLGs are retained or deleted, what
characteristics of a feature type are not described, and when an
ancillary source is required to value certain characteristics.

Feature types are revised unless the feature tenplate states
specifically that the feature type is not to be revised during
[imted update. If a feature type is revised, the section on
limted update in the revision section of the tenplate will provide

! The information in this standard does not apply to FS/USGS Single
Edition Products. Sone information that is not normally revised during a
limted update will be supplied by the FS frominformation gathered in the

field.

6/ 94
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any special instructions on the capture and attribution of feature

i nst ances. Information will also be provided on whether an
ancillary source is required to correctly capture or attribute the
feature type. |If there is no information in this section, then the

feature type is revised using all of the rules found in the body of
the tenpl ate.

If a feature type is not revised during limted update, then the
feature tenplate will state that it is not revised and whether
exi sting feature instances are to be retained or deleted fromthe
existing DLG data set. |If an existing feature instance is retained,
it will be deleted only when it is replaced by another instance of
a feature type that is revised in linted update.

The criteria for when to revise (or not revise) will be applied
uniformy in all cases. The fact that an individual feature

i nstance can be deterni ned does not override the gl obal decision not

to collect a feature type. The fact that characteristics can
soneti mes be deternined does not override the gl obal decision not to
descri be that characteristic.

Special instructions for collecting and revising feature types
during a limted update are provided in the Standards for 1:24, 000-

Scale Digital Line Graphs and Quadrangl e Maps.

Apply the follow ng general criteria for each category.

Hypsogr aphy
Revi se contours using nonstereoscopic, |ogical contouring techniques
when the results will nmeet NMAS. Contours that are not revised and

that conflict with planinetric features are identified with an
OBSOLETE CONTOUR code.
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Public Land Survey System

Revi se the Public Land Survey System (PLSS) only in areas where new
surveys have been perforned where there have been no previous
surveys and the information is available fromthe Bureau of Land
Managenment's Geographic Coordinate Data Base (GCDB). Ensure that
the PLSS is continuous internal to the DLG and the project boundary.
Revi se existing survey lines only to connect to the new survey
lines.

Boundari es
Revi se by using ancillary sources and the delineations of features

that define the location of the boundary, including the PLSS.

Survey Control and Markers

Do not revise survey control and markers.

Hydr ogr aphy

Revi se hydrographi c features by addi ng new bodi es of water, such as
| akes and reservoirs, and by nodifying existing shorelines around
bodi es of water. Do not add streams and snall ditches and do not
nodi fy shorelines defining streams unless there is obvious evidence
of a change in channel. Do not nodify coastal shorelines, except to
capture portions nodified by construction.

Al'l other DLG categories are revised.

Use Part 3: Attribute Coding of Standards for Digital Line Graphs to
determ ne the correct codes to assign to the features.

11/ 96 1-9
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—  1.1.3.3 Feat ure Positi oning
Do not adjust the position of existing and photorevi sed DLG features
if:

(1) they are within the delineation tol erance of source position as
defined for linmted update. (The ternms “source position” and
“delineation tol erance” are defined in Appendix 1-A). The tol erance
for DLG features is = 73 feet of their location on the source
i mgery (refer to Appendix 1-B for detailed information on the
derivation of this tolerance); and

(2) they adequately represent the shape of the feature and the
feature's connectivity with and position relative to other features;
and

(3) they do not conflict with existing, nodified, or new features
when all features are fully synbolized for product generation.

If the existing features do not neet these criteria, delete, nove,

_______________

or recollect them See section 1.1.1.1 for exceptions.

Col l ect or reposition new and positionally nodified features in
source position, unless there is a conflict with an existing
feature. Collect only the |level of detail needed to represent the
characteristic shape of a feature, consistent with the level of
detail that can be synbolized on the map. In nost cases, if
conflicts with an existing feature occur, displace the feature of
| esser priority? so that:

2 A feature hierarchy document will be conpiled for review at a later
date. Until then, continue using existing criteria that have been applied to
anal og mappi ng.
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(1) it does not conflict with existing, nodified, or new features
when fully symbolized; and

(2) it adequately represents the shape of the real-world feature and
its connectivity with and position relative to other features; and

(3) it falls within the delineation tolerance defined for linmited
updat e. Move the feature of higher priority only if it is
significantly nore efficient to do so and if the inmpact on quality
will be minimal. For exanple: |If a third- or fourth-class road is
nodi fied so that the new position places the road on top of nunerous
previously digitized buildings, nove the road relative to the
buil dings within the Iimted update delineation tolerance. |If the
road is first or second class, nmove the buildings, within the
limted update delineation tolerance, to clear the road' s synbolized
source position.

Resolve all feature position issues before DLG archiving, taking
into account nmap synbolization specified in policy 93-NVD7
(formerly 93-PO-4), "Feature Content and Position During Digital
Revision." Displace features as necessary to conformto graphic
symnbol i zati on, general i zation, and conflict resol ution
speci fications.

Vertical Registration

Ensure that all DLG data in the revised categories (see PLSS
exceptions below) are vertically registered, as defined in Appendix
1-A, so that each feature is in its correct position relative to
other features and there are no unauthorized conflicts between
synbol i zed features. Refer to part 2 of this instruction for
gui del i nes on acceptabl e symbol conflicts.
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Acconmplish vertical registration through automated neans where
possi bl e or through interactive editing.

Vertically register areas that are logically contoured in
hypsogr aphy.

Do not vertically register the nonrevised survey control and markers
wi th ot her categories.

Do not vertically register the nonrevised PLSS or the PLSS obtained
fromthe GCDB. |If a boundary is legally defined as followi ng a PLSS
line, register the boundary to the PLSS.

— 1.1.3.5 Vertical Alignnment
Vertical alignment (defined in Appendix 1-A) is encouraged when an
efficient means of collecting or revising features is to copy

geometry from one category to another. However, it is not a
requirement for digital Ilimted update to expend additional
resources to ensure that all coincident features are vertically
al i gned.

1.1.4 Processi ng

Produce a DLG | evel 3 that neets current standards.

1.1.4.1 DLG Header
Use the followi ng guidelines to nodify the DLG header:

Date | nformation

—) Dates will vary from category to category depending on the type of
source used, the vintage of source, and whether or not the category
is authorized for revision during limted update. Modify the DATE
and COLLECTI ON PROCEDURE QUALIFIER according to the follow ng
criteria.

11/ 96 1-12
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For revised categories, delete the COLLECTION PROCEDURE
QUALI FIER (fornerly the DATE QUALI FI ER) .

If the category is not authorized for revision or datum
conversion, do not nodify the DATE or the COLLECTI ON PROCEDURE
QUALI FI ER

The DATE el enent contains only one date.

For Hydrography, Transportation, Manmade Features, Vegetative
Surface Cover, and Non-Vegetative Features, use the date of
t he ol dest image source or ancillary source material used to
eval uate and collect new feature information. |[If the sources
have a range of dates, use the ol dest date.

Do not use the date shown on Digital Raster G aphics (DRGs)
whi ch are used as suppl enental information during revision.

For Boundaries, use the date NWVD verified sources and
i ncorporated the informati on as part of the revision process.

For PLSS, use the date of the nost recent field check or the
date NVD verified Geographic Coordinate Data Base (GCDB) data
provi ded by the Bureau of Land Managenment for the revision.

For Hypsography, wuse the date of the original source
conpilation. This is generally the date of the imgery used
to originally conmpile the data. For topography originally
conpil ed by planetable methods, the date corresponds to the
date of the planetable survey.

1-12a
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o} If Survey Control and Markers are authorized for conversion to
NAD 83, use the date of the nost recent field check. |If this
category is not authorized for conversion to NAD 83, do not
change t he header date.

Refer to part 2, "Specifications," Standards for Digital Line

Graphs, for nore informtion.

Hori zont al Dat um

For all categories (including nonrevised categories) nodify the
datumfield to reflect the change to NAD 83.

Edge Mat chi ng?®

Use the edge-align software to match and process all edges internal
to a project area. Correct msmatches by using revision source
materials so that data internal to the DLG domain are continuous in
content, position, and attribution. This includes preexisting
m smat ches that are incorporated into the DLG domain when a DLGis
converted from NAD 27 to NAD 83. The followi ng m snmatches cannot be
corrected:

(1) M smat ches may occur if the content varies on adjoining DOQ s
with different source dates.

(2) M smat ches may occur between hypsography DLG s revised in a
limted update because the nismatches cannot be resol ved by

® Except where identified as unique to digital limited updates, all of
the foll owi ng edge matching guidelines apply to standard updates al so.
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| ogi cal contouring; the adjoining DLG nay be on a different
vertical datum the DLG may have a different contour interval
that is not a nultiple of the adjoining contour interval, or
the one quadrangle may have metric contours while the other
guadr angl e has English contours.

(3) M smat ches will occur on bathymetric quadrangles matched to
nonbat hynetric quadrangles in the areas where no bathymetric
data exist. The topographic data on these quadrangles will be
mat ched and al i gned.

(4) M smatches will occur if an adjoining file has been segnented
because of the size limtations for the processing software.
VWere data exist, features will be matched and aligned.

Use edge-align software to process all edges external to a project
area where adjoining DLG s exist. Do not investigate or correct
m smat ches. Do not process external edges with edge-align software
in the foll owi ng cases:

(1) For adjoining DLG s on different horizontal datuns

2) For hypsography and hydrography, when the adjoining DLGis on
a different vertical datum

(3) For hypsography, when the adjoining DLG has a different
contour interval that is not a multiple of the adjoining
contour interval or when the adjoining quadrangl es have netric
and English contours

6/ 94 1-14
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(4) When adj oi ni ng data have not been processed successfully to a
| evel 3 DLG using software devel oped after 1986, such as all

Uni fied Cartographic Line Graph Encodi ng System (UCLGES) data
(pre-1987) and some TRANCON dat a.

6/ 94
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Appendi x 1-A

APPENDI X 1-A
Definitions
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SOURCE POSITION = The position of features as they exist on source

materials, such as digital orthophotos.

GEOGRAPHI C PCSI TION = The position of features as they exist on the ground,
as best approxi mated by hi gh-precision surveys.

TRUE POSITION = The "exact" position of features as they exist on the

ground.

CARTOGRAPHI C POSITION = The position of a feature after it has been
di spl aced or nodified to pernit |egible synbolization on a map. Exanple:
The displacenent of a linear feature that closely parallels another feature
to allow for synmbol separation.

CONTENT- WORTHY FEATURES = Feature content specified for collection in
product standards. The standards which are derived from objective analysis
of user requirements, consider progranmatic conmtments and the availability
of NMD resources. (Feature content beyond that specified in product
standards nay be obtainable froma DOQ or other sources, but the additiona
features are not content worthy. The fact that a feature is collectible
froma source does not [in and of itself] justify its capture.)

GECGRAPHI C CONTENT = The representation of content-worthy features with no

generalizations for map synbolization

CARTOGRAPHI C CONTENT = The representation of only those content-worthy
features that can be synbolized, taking into account the space and
legibility constraints of the map. Cartographic content criteria my be
applied to digital products as well as graphic products, even though the
same space and legibility concerns do not exist for digital feature

1A-2
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representation. Exanple: The deletion of one or nore mininumsize point
synbol s, such as those for buildings, when all content-worthy features
cannot be synbolized in the available nap area.

CARTOGRAPHI C GENERALI ZATI ONS = Methods of linmiting the amount of information
synbol i zed on a map, taking into consideration space and legibility issues.
Met hods include sinplification, exaggeration, selection/elimnation, and
suppressi on.

VERTI CAL REG STRATION = The process by which feature(s) from one DLG
category are placed in correct relative position to feature(s) in other
categories within the same quadrangl e area.

VERTI CAL ALI GNMENT = The process by which feature(s) fromone DLG category
are represented by the same nuneric coordinates as feature(s) from an
over | appi ng DLG category, thereby preserving true ground coinci dence.

VERTI| CAL | NTEGRATI ON = The process by which all DLG category data for a
quadrangl e are nmerged into the same DLG file, requiring the resolution of
spatial, attributional, topol ogical and content differences.

DELI NEATI ON TOLERANCE = An allowable threshold of source position for
previously existing and photorevised features. The positions of existing
and phot orevi sed features which do not exceed the delineation tol erance are
not nodi fied or adjusted during linmted update.

FEATURE TYPE = A class of entities defined by commmon attributes and
rel ati onships. Bridge is an exanple of a feature type.

FEATURE | NSTANCE = An occurrence in a data set of a feature type defined by
a unique set of attribute and relationship values. For exanple, the
Roosevelt Bridge is a particular occurrence of the feature type BRI DGE.

1A-3
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APPENDI X 1-B
Derivation of the Delineation Tol erance for
Digital Limted Update
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Derivation of the Delineation Tol erance for

Digital Limted Update

Wen a digital data set of existing and photorevised features is conpared with
newer imagery or superinposed on a digital orthophoto, it is possible that the
vectors will not match corresponding feature images. The delineation tolerance
provides a threshold for accepting sone of the positional discrepancies of
exi sting and photorevised features relative to their inage source position.
There are several reasons for having a delineation tolerance for linmited update.

(1) The intent for linmted update is to maintain the existing accuracy
of the source map and to not necessarily inprove smaller positiona
di screpancies, some of which occur from cartographic synbol
di spl acenents on graphic products.

(2) The tolerance prevents attenpts to inprove perceived positiona
i naccuraci es which may be present due to the overall error budget of
source materials, map control solutions, and previous production
processes. Correcting inherent systematic errors during revision
does not necessarily inprove overall positional accuracy. |In future
revi sions, image sources may have different control solutions which
could negate snmall positional adjustnents made during current
proj ects.

(3) The delineation tolerance pronotes optimm production tine and
efficiencies for revising linted update feature content.

Data sets having a |arge nunber of existing feature elenents |ocated between
source position and the delineation tolerance may fail NWVAS. However, the
del i neation tol erance supports the intent and goal for linmted update, whether
or not the revised data set meets NVAS
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The delineation tolerance is not used to define the overall positional accuracy
of a data set or a graphic map. Al so, the delineation tolerance is not used for
applying the NVAS statement. Overall positional accuracy and the application of
the NMAS statenment are verified through accuracy testing procedures. Duri ng
accuracy testing procedures, errors in the geodetic base of a nap are conputed
fromdi fferences between surveyed coordi nates of ground control and coordinates
of the same control scaled on the map. The NMAS (90 percent of well-defined
features are within 40 feet of true position) inplies a |inear one-dinensiona
expressi on of accuracy so that a standard error! is calculated fromthe measured
posi tional differences. However, the resulting errors are in latitude and
| ongi tude which inplies a two-di mensional expression of accuracy. Since these
errors are assunmed to follow a circular distribution, the linear standard error
is converted so that map accuracy can be better expressed as a two-di nmensiona
circular error. According to principles of error theory and stated in terns of
circular error, the NMAS statenent represents a 90 percent probability that true
error positions will not be larger than the computed circular error?

The derivation of the delineation tolerance incorporates the conversion of the
i near map accuracy standard to a circular map accuracy standard (based on a two-
di mensional circular distribution of errors).

! The standard error (also known as the root-nean-square error) is

defined for x-axis neasurenents as:

Wher e:

e, = discrepancy (observed value mnus true value) in the x-conmponent
e, = discrepancy in the x component, test point nunber n

N = total number of test points for the x conponent

2 U.S Air Force, “Principles of Error Theory and Cartographic
Applications”, Aeronautical Chart and Information Center, Technical Report No.
96, June 1968, pp. 54-59.
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The NMD mekes the assunption that the error in a product consists of a
conbi nati on of randomerrors in the product source and the position of features
inthe digital file. The delineation tolerance for the error in the position of
features can be conputed through propagation of errors. The follow ng equation

and assunptions are used to cal cul ate the tol erance.

Ftol erance I:rmp B Fsource

Assunpti ons:
o] F (sigma) represents the limt for the standard error of ground-scale
measurenments in netric units.

o] NMAS requires that not nore than 10 percent of tested points shall be in
error by nore than 1/50 inch

o] A major source for linmted update is a 1:12,000-scale digital orthophoto
qgquadr angl e (DOQ . The NMAS allow a larger error linmit (1/30 inch) for
products having scal es |larger than 1:20,000; however, for determining the
del i neation tolerance, Fy,. iS calculated using the smaller 1/50 inch error
limt.

o] Multiplying a |inear standard error by the statistically derived constant
of 2.146 converts the linear error to a circular error at the 90 percent
probability Ievel?3.

o] To convert inches to mllimeters, multiply by 25.4 mmin.

o] To convert neters to feet, divide by 0.3048 mft.

® US Air Force, “Principles of Error Theory and Cartographic
Applications”, Aeronautical Chart and Information Center, Technical Report No.
96, June 1968, pp. 31-32.
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Thus:
(1) Convert 1/50 inch to millinmeters

1/50” = 0.02"

0.02” 1/
Xmm  25.4 mm

X =0.5mm
(2) Calcul ate F for both the source and the map
Sour ce
= _ 0.5 mm _ 1000 mm 1
source Y m 1m 12000
F = 6.0m

source

- 0.5 M _ 1000 nm 1
map Zm Im 24000

F..o = 12.0m

map

(3) Cal Cu' at e FtO| erance USI ng FSOLII'CE and Fnﬂp

=4/ 12.0°m- 6.0°m

Ft ol erance

I:tolerance -V 108.0 m

F =10.4 m

tol erance
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(4) Convert Figerance 10 @ two-di mensional circular error (o)

Ccircular 10.4 m = 2. 146

Ccircular 22.3m

Therefore, converting to units in feet:

/ 22.3 m

e =

circul ar 0.3048 m ft

Del i neationTol erance = e, . a = 73.2 ft

For ease of use and application during |imted update,

t he delineation tol erance
is rounded to the nearest foot.
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