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Agenda

= Background (10 min)

= Requirements (30 min)

= Best Practices/Lessons
Learned (10 min)
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AC 150/5300-18 | Quality Control and Data Model

= 480 Pages!

Advisory
> Chapter 1-4: 105 pages Circular
» Chapter 5 (Data Model): 315 pages S—
> Appendices: 60 pages DS OF L 1 235108

et w1€ o 08 TEport pregared fon The Taoding aid EeoTE oF Aerar

= Safety-Critical Data (Table 4-1)

> Runways, NAVAIDS, Obstacles,
Geospatial (Profiles, Elevation, ARP)

> NGS Verification
= Verification vs. Validation
= Accuracy and Reporting Criteria
= Table 2-1
=  Object Identification Surfaces

> Vertically Guided Approaches
> Non VG Approaches oy e e

= Data Translation, Use of Existing
Data & Data Migration Tool

=  GIS Schema (Data Model) mineswcxnean

Description

Line hpe | Tine Weight | Symbal

|
Contimaus I o I Trer Defed

[Care
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-18 Highlights | Chapter 1

= NSRS Datum
» NADS83, NAVD88, GEOID09
= Naming Convention
» Files and Photos
= Photographs
» Type 1—close up
» Type 2 —eye level at 5 to 6 feet
» Type 3 — horizontally 10 to 30 feet
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-18 Highlights | Chapter 2

= Independent verification and validation of airport safety data

» Airport Safety-Critical Data: typically, features associated with the
airport’s movement areas, navigational systems, or those affecting
navigable flight such as objects surrounding the airport

» Verification: the confirmation by examination and provision of
objective evidence that the specified requirements are fulfilled

» Validation: the confirmation by examination and provisions of
objective evidence showing the data set meets the particular
requirements of the intended use

= Survey and Quality Control Plans
= Final Report
= Table 2-1
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-18 Highlights | Chapter 2 (continued)

= Project Types
» Landside, Airside, ALP, Mapping, Approach Procedure, etc.
= Airport Airspace Analysis
» Runways with Vertically Guided Approaches (VG)
» Runways w/o Vertical Guidance (NVG)
= One Engine Inoperative
» Per AC 150/5300-13, Ch 15 (required until after January 1, 2012)*

* Pending AAS approval
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Table 2-1 | Project Scoping
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Vertically-Guided Object Identification Surfaces

= LPV and ILS Approaches require
use of Vertically Guided Object
Identification Surfaces
» -18,Sect.2.7.1.1
=  One set of object identification
surfaces per runway -
> not approach-end dependent
> horizontal and conical surfaces
not combined into an airport
surface
= Airport Airspace Analysis
(object identification)
> requires airport elevation and
ARP, therefore AAA for a

runway requires information
about all other runways

Anchorage International
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VGATS, VGRPS, and VGPCS

2.7.1.1.5 Vertically Guided Approach Transitional Surface (VGATS). The VGATS isa 3.000 foot
wide. 20:1 (5%) sloping surface that extends outward from the outer edges of the VGPCS (from runway
end to runway end) and aleng the VGAS tapered boundary. to a point 4.000 feet abeam the runway
centerline (see Figure 2-6). The VGATS surface starts at the airport elevation along the VGPCS/VGATS
edge (er imaginary extended edge for tapered arca). and rises 130 feet above aiport elevation abeam the
runway centerline.

VGRPS and VGPCS
Extend 200’ beyond
runway ends
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VGRPS and VGPCS Analysis

9,000 FEET ——==]
6,000 FEET
=———— 3,000 FEET 47
e e
S IREE VGPCS GEEHsH
GROUND|[ A SROUND  g®WIND SOC B.C * GROUND = *BUS ~* WIND S0C =| srRounD
ole <l ce VGRPS 29 Al 122
t t
© ) . &
GROUND| % . BUS g OLONBLDG ROUND VGRPS e _ GROUND|A| GROUND
b A 2133 15 212 0l BF)
NOT REPORTED 7 » BUSH| Ca BUSH g OLONBLDG vercs
131 3 158

NOTE:

THE OBSTACLE REPRESENTATION IN THE VGPCS AREA (RED RECTANGLE) MUST INCLUDE THE
A- HIGHEST OBJECT OUTWARD FROM THE RUNWAY END
B - HIGHEST OBJECT IN EACH 1/3 SECTION OF RUNWAY LENGTH

C - HIGHEST NON-MANMADE OBJECT IN EACH 1/3 SECTION OF RUNWAY LENGTH

Figure 2-9. Illustrates the VGRPS and VGPCS object representations.
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The VGPS

Note: VGPS (underlies the GQS)
starts at the end of the runway

DETAIL OF IMMEDIATE RUNWAY VICINITY
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VG Horizontal and VG Conical Surface Analysis

Z VGHS
i 150 FEET ABOVE 0T =
\ y 62,51 vepcs J AIRPORT ELEVATION
\ VGATS |
401 VGAS o g
1 401

VGAS
s l
Ll |
401 { ' o1 | 401 4000’
VGATS VGRPS
209 .
~
VGHS /
R 10000" o
R 17000"
VGLCS
- 201

= Divide the VGCS into quadrants (as depicted by the red lines in Figure
2-13), extended to the outer edge of the VGCS, centered on the
meridian and parallel intersecting the ARP
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-18 Highlights | Chapter 3

UNE 1 AN
JUNCTION BOX COLLOCATED VERTICES —]
!
/ /
// ’/ WITHIN
w2, = LINE2
Figure 3-6. Depicts the topology rules for line sezments. OVERLAPPING

= Geometry

» For the purposes of these specifications: points, lines, and polygons
describe geometry

» Refer to Chapter 5 for specific requirements for each feature type
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-18 Highlights | Chapter 4

Table 4-1. Airport-Related Safety Critical Data

The values published in these tables are the publication resolutions. The data should be collected to onel
decimal place more than required for publication for use in computations and to eliminate rounding|
errors in the final value

= Use of Existing Data

= Safety Critical Data (Table 4-1)

= Data Migration Tool (no longer
supported)

= DMT replaced by Templates
(Download from Website)

Regional Workshop - AAL
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Item Publication Resolution Integrity
(Unit of Measurement) Classification
Airport Control Area (Airspace) 1 arc second in latitude 1x107
and longitude

NAWVAIDs located at the airport/heliport 110 are second in 1x 107
lafitude and lengitude

Obstacles in the circling area and at the airportheliport 110 are second in 1% 107
LAW e and jongit de

= Safety Critical Features

> Runway

> RW Ends (Thresholds)
> CLProfile

> ARP, Airport Elevation
> Obstacle

> NAVAID

>  Stopway, Clearway
> Obstacle Identification Surfaces
> Landmark Features

Federal Aviation
Administration




-18 Highlights | Chapter 5 — GIS Schema

=  Each feature is described by geometry
type, feature group, information
assurance level, requirements,
positional accuracy, data capture rule,
and the attributes required to provide
the data to the FAA

. Runway End

Definition: The end of the runway surface suitable for landing or takeoff runs of aircraft, Runway
Ends describe the approach and departure procedure characteristics of a runway threshold. The
Runway End is the same as the nunway threshold when the threshold is not displaced.

Photograph Type #1
(Eye Level).
Photo taken from above the mark,
showing an area around the mark
about | meter in diameter

S

Photograph Type #2
(Approach).

Photo showing tripod over the

mark in forcground and approach

in the background.

Feature Group Airfield
Feature Class Name RunwavEnd
Feature Type Point

CADD Standard Requirements

Layer/Level Description
C-RUNW-ENDP- Runwav endpoint
Color Linciype | Linc Weight | Symbol

AutoDesk : | Continwous } > | User Defined
Information Assurance Fogiiiind
Level

AIXM | RunwayDirectionExtension | Extension
Equivalent Standards FGDC | RurnwenvEnd

SDSFIE [ dirficid surface site

In addition 1o the requirements of paragraphs 132 and 133
document the selected location using four digital photographs:

Documentation and
= 7

P Type #3

(Across Runway).
Photo taken from the side of the
runway looking across the end of
the runway. with a triped or arrow
indicating the end point: include
any features used 10 identify the
runwa end

Photograph Type #4

(Close-in).
Close-up photo depicting nail,
washer and markings

Regional Workshop - AAL
October 19-20, 2011
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Chapter 5 — GIS Schema (continued)

Relaied Features |

Data Capture Rule: Establish the runway end on the runway centerline at the physical end, o

ed location based on other supporting features. The area between the runway end and the

displaced threshold should be marked with white arrows.

When the ends of the runway surface have been determined. mark the

positions using a nail and washer with the setting company 's name and

vear inscribed, chisel square, or paint if possible with a distinctive

inseription to ensure future identification

Concrete Runway and No Aligned Taxiway

Survey Point Locator is the limil of construction or the trim line at the

first good pavement, unless these lines are located on the approach side

of runway end lights. Supporting features include:

Survey Point Location * Runway end lights near runway end

e Threshold bar ncar runway end (usually present only if non-
runway pavement is aligned with runway)

e Threshold lights near runway end and usually in same fixture as
runway end lights (i threshold not displaced)

Monumentation

orl Bt
ied on appeosch wido of

o ke 4 the lissit o snes
wood pavemont. mlos fhess fimes
Featuwes bclude

Fonv el lights

iy pucscent oal i s
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i
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GIS Schema | Feature Attributes and Enumeration

Feature Attributes- RunwayEnd 5.4.26

Feature Attributes

Attributc (Dataty pe) Description

name (VARCHAR2(50) Name of the feature.

il
description (VARCHAR2(255)) | Deseription of the featurc

clipsoidHcight (Real) “The height above the reference dllipsoid, measured along the
cllipsoidal outer normal through the point in question. Also

called the geodetic height. [Source: NGS]

stalus (Enumeration: codeStaius) | A temporal deseription of the operational siatus of the feature

‘This attribute is used to describe real-time status.

approachCategory (Enumeration
codeApproachCateeory)

“A grouping of aircrafl based on 1.3 imes their stall speed in the
Tanding configuration at the certificated maximun flap sciting
and maximum landing weight at standard atmospheric
conditions [Source: AC 150/5300-13]

approachGuidance (Enumeration:
Juidance)

The type of approach guidance in use for the rumvay cnd

LcrateStopDistanceAvail
(Integer)

“The runway plus stopway length declarcd available and suiable
for the acecleration and deceleration of an airplanc aborting a
takeoff [Source: AC 150/3300-13]

magnciicBearing (Real) Magnctic runway bearing corresponding to threshold location

valid at the dav of d: [Source: RTCA DO-272]

trucBearing (Real) “Truc bearing corresponding to the landing dircction [Source:

ICAO Annex 14]

designGroup (Enumeration A grouping of airplanes based on wingspan and or tailheight,

whichever is greatest. [Source: AC 150/5300-13]

displacedDistance (Integer) “The distance from the runway end 1o the landing threshold

When the thresholdTvpe is normal. displacedDist = 0.

landing DistanceAvailable (Intcger) | The runway length declared available and suitable for a landing

airplane.

runway EndDs i The d for the runway end (i¢. 32L)

runwaySlope (Real) Runway slope corresponding to landing direction [Source

RTCA DO-272]

takeOffDistance Available The takeoff nun available plus the length of any remaining
runway clearway beyond the farend of the takcoffrun

available. [Source: AC 150/5300-13]

17
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Enumeration Tables
= Domain values (think pick lists)

5.15.54.CodeSurfaceMaterial

Value | Description
AG Asgphalt erooved
Aps Asphalt and turf
ANG Asphalt ungrooved
BE Bare carth
CA Concrete and asphalt
CG Concrete grooved
CGS Concrete and turf
CNG Congrete ungrooved
Desert/Sand
Dirt

Engineered Matenal Amesting System
Fresh Water

GR Gravel
GS Turf
S1 Snow/lce
SwW Salt Water
W Water
urfaceTvpe
Value | Description
P Speciallv prepared hard surface—Paved
S Speciallv prepared hard surface—Unpaved
u Not a specially prepared hard surface

Federal Aviation
Administration

GIS Schema | Runway Collection/Attribution

5422, Runway - N > Vertical
finition: A defined rectangular area on an airport prepared for the landing and takeofT of aircrafl Accuracy Requircments (in Horizontal ic | Ellipsoidal
JAC 150/5300-13] Tt 3R Sh
Feature Group_ [ Airficld " Geographic Coordinates Distances and Elevations
Feature Clays Name [ Runway cnfiion Hundredih of arc sccond Nearest tenth of foot
Feature Type. [ Polveon Feature Attributes
CADD Standard Requircments — Attribute (Datatype) Description
_ Layer/Level Description name (VARCHAR2(50)) Name of the feature.
C-RUNW-EDGE- Airfield runway edges _ _ description (String 255 Description of the feature
Color | Linctype | LincWeight |  Svmbol status codeStams) | A temporal description of the operational status of the feature.
Autobesk Standard 6 | [—— 1 —— This attribute is used to describe real-time status.
Standards 5 | [ 3 | Designator (String 7) Designator of the runway based on the magnetic bearing and
Assurance Level | Resticted position in relation to parallel runways (c.g. 33R/I5L) [Source:
AIXM [ Rumvay [ Core AC 150/5340-1]
Equivalent Standards FGDC [ Rinvay width (Real) ‘A perpendicular line to the surface centerline, extending o the,
SDSFIE [airfield surface_site cdge of the runway pavement on both sides of the runway,
and N s required for this featurc through a runway end-point. If the runway width is less than
Submission 100 fect, the widih is rounded up to the nearcst 5 fect. If the
Related Features runway width is more than 100 feet, the widih is rounded to the

Data Capture Rules: In addition 10 the requirements for runway end collection, capture the runway
as a closed polygon limited by the outer edge of the runway edge paint (shoulder side). excluding
runway shoulders or stopways. If there are no painted runway edge markings, capture and report the
runway as a polygon at its narrowest dimension based on the existing pavement

STOPWAY RUNWAY INTERSECTION

THRESHOLD BAR

The redlines encompassing the runway illustrate the collection of the runways at an airport.

nearest 10 feet. If the rounded widih is different from the
published width, NGS should be contacted for further advice.
[Source: NGS|

Tength (Real) ‘The straight line distance betwcen runway end points. This line
does not account for surface undulations between points.
Official runway lengths are normally computed from runway
end coordinat levation

userFlag (String 254) ‘An operator-defined work arca. This attribute can be used by
the operator for user-defined system processes. It does not
affect the subject item's data integrity and should not be used to

store the subject item's data.

surfaceType A classification of airfield pavement surfaces for Airport
pe) | Obstruction Charts [Source: NGS]
surfaceMaterial ‘A code indicating the composition of the related surface
[Source: NFDC]

(Enumeration
5

pavementClassificationNumber ‘A number that expresses the relative load carrying capacity of a
pavementin terms of a standard single wheel load [Source: AC

150/5335-5]

surfaceCondition ‘A description of the serviceability of the pavement [Source:
NFDC]

[No required

Condition;

Horizontal

Vertical
N/A N/A

Survey Point Location }

2)) used to tie features of a plan or proposal together
into a version

Regional Workshop - AAL
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Lessons Learned and Best Practices

= Real Time Kinematic (RTK)
> Runway Profiles

> Collect Data Rapidly
> Utilizes Base Station

» Both Directions - Continuous Readings
(10’-values)

Regional Workshop - AAL
October 19-20, 2011
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Lessons Learned and Best Practices (continued)

= Survey Documentation adds costs, but is necessary

= Runway End is not the end of Pavement

Regional Workshop - AAL Federal Aviation

Administration
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Determining the HSP and Vertical Point #1 of a Localizer I Localizer

A localizer (LOC) antenna array is normally located beyond the departure end of the runway

(localizer 17 is on the south end of the runway) and generally consists of several pairs of directional

. . antennas. The localizer operates as a component of the Instument Landing System or ILS: however. it

Re‘" ew Qu estions can be operated by itself. Siace the localizer is made up of a set of arrays (sntenna’s) it provides a
unique challenge in determining the center of the antenna unit, In the figure below, there are 14

antenna elements. The proper method of determining the HSP is to find the center of the supporting

structure at the center of the antenna array_ In this figure. this is the center of the center of structures

supporting the seventh antenna element from each side.

1. Where is the correct
H orizo nta I an d Illustration of a localizer antenna array depicting each of the elements and the selection of the

HSP and Vertical Point #1.

o
Ve rt 1Ca I S u rvey In order to locate the center of the supporting structure the surveyor. is required to first locate the
center of the array and then the center of the supporting structure. In order to locate the center of the
o supporting structure in the figure above, fhe surveyor would locate the center of the space between the
Iocat| on fo ra seventh element from each end. It is recommended the surveyor use tape measures or string to form a

“X" and then use a plumb bob to locate the point at the base of the antenna.Another method of the
. ) same technique is to draw lines in between he bolts supporting the elements and forming an “X” to
Loca I 1Zzer: locate the center. If the antenna array has an odd number of elements such as 15, then the center of the
supporting structure would be the center of the eighth element.

-18B, 5.10.12.
NAVAID Equipment — LOC

} . Vertical
Regional Workshop - AAL 3;‘;:‘:;-" e Orthometric Fllipsoidal
21 1f 0258 NA
Gy + +02 /
October 19-20, 2011 — Ceagraphic Coorl == —d Eicoations
Hundzed(h of asc second Nearest one foot

= |s Imagery required for a NAVAID siting project?

-18B, Table 2-1

IntendsdEnd UseofheDats > ACRsfrnce | Catsgay Navigstionsl Atd Siting AipertLavont | Amport Constuction Instrument Pavement Aspert
Torm Pln(ALP) | Obstruction Procedwe | Design, Construction,  Mapping
Fequued Tasks ¥ Operations [ Nem- | Precison | Vemal Chart Fumde | Ladsde | Development | Rehabilitationor Database
Precision Roughues:
Pexfoum or validate a topographic survey 150/5300-18 Bl . - . . - Bl
Collect and & £ 2nd tasiway Gehting 150530018 . . 0
Collect nd document parking stand coordimates 150/3300-18 0
Collect cultiesl snd natual features of Indimwk value T50530018 - 0 -
D I Froad e wafersechag poi 150530018 g s
Fonnvay Protaction Zons (RPZ) or the rumvy cantariine
extendsd
Determune all Land Useto 65 DNL comtour 505500 .
Document feature: requiring digital photographs 150/3300- . . . - - B
Document fanze: T50/5300- 0 . 0 0 . . - -
[Ctiect position and type of ruumway marking: T503300- . . -
| Collect position and type taxiway markings 150/5300-] .
Tocate, collect. s D pomes T50/5300- 0
TaentiFy collact, 2nd document wetland or exviommently T303360-18 v
censiive areas
150/5300-17 . . . - -
Frovide s fnal T50/5300- 1618 - - - - - - - - - - -
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" The Sponsor has a Igalna Description
proposed runway At o o
. AIRSPACED A favorable airspace determination has been issued
that Is nOt needed ﬁoﬂﬂg Broken or rough surface
(justified) for more CoNpEED T
DEMOLISHED

than 10 years’ What ENV_CLEARED All required environmental actions and documentation

descnibed i FAAO 350504 “National Emvironmental Policy
Act (NEPA) have been satisfied

Sta t us COd e va I u e FAILED AID Failure or irregular operation of visual aides

INACTIVE

should the Sponsor [ ErsaEe]

Indicates the feature is part of 2 long term (11 + years) plan

. . MEDIUM_TERM Indicates the feature is part of a nudterm (6 - 10 year) plan
use to designate thi¢ [~ox creamoar—{Non cpemstont
5 OCCUPIED
OPERATIONAL Operational (fully)
runway: TR
PARKED Parked or disabled aircraft
PERMANENT
PORTABLE
-18.5.4.22. Runway RELEASED Tsed to track land released by the amport
S POWER Secondary power supply in operation
SEMI PERMANENT
SHORT TERM Indicates the feature is part of a short term (0 - 3 vear) plan
TBD To be determined
TEMPORARY
TERMINATED Terminated no longer used
UNDER_CONSTRUCTION | Planned or under construction
UNENOWN
UNOCCUPIED

WORK IN PROGRESS Construction or work in progress
‘Alternative (NumberiZ)} Discimmator used to Tie features of a pian of proposal fogether
into a version.

Regional Workshop - AAL Federal Aviation
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12, Wetland
Definition: Transitional lands between terrestrial and aquatic systems where the water table is usually

m The Sponsor needs at or near the surface or the land is covered by shallow water. The soils are predominantly saturated

with water and the plants and animals that live there are specialized for this ecosystem.

. Feature Group E

to delineate a Feature Class Name Werland

Feature Type Polygon

CADD Standard Requirements

Wetla nds a rea- Laver/Level Description

V-TOPO-WETL Wetland
H Color Ling Line Weighi Symbol
What horizontal and s R e B s s
= - r Continuous User Defined
. . MicroStation Standards 4 ¥
vertical accuracy is [T swmee o
evel
H ATXM AirspaceExtension [ Extension
req u I rEd ? Equivalent Standards FGDC Wetland | Extension
SDSEIE Wetland_area

Documentation and
Submission Requirements
Related Features
= 18- 5 . 7- 1 2- Wetla nd Data Capture Rules: Collect a closed polygon to establish the boundary between wetlands and
uplands (or non-wetlands). There are two delineation procedures developed ar the federal level and
several stares have their own werland delineation procedures. Contact federal/state/local
environmenial agency for assistance.

None

Monumentation No monumentation required.
Survey Point Location ot radntil NVertedl

: NiA N/A

; 5 . Verrical
'E:Ef;'mq Requirements (in Horizontal Orthometric | Filipseidal
t5H 10/ | N/A
Resolutien Geographic Coordinates Distances and Elevations
Five hundredth of arc second Nearest foat

Feature Artributes

Attribute (Datatype) Description
name (VARCHAR2 (50)) Any commonly used name for the wetland.

descnption (VARCHAR? (233)) A description of the wetland.
status (Enumeration: codeStatus) A temporal description of the operational status of the feature.
This attribute is used to describe real-time status

featureType (String 16 A descriptor of how the wetland is depicted graphically
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= How many survey
locations are
required for a 4-
box PAPI?

i : a3 Vertical
Accuracy Requirements (in Horizontal Drthometric ]_Elli —oidal
-18.5.10.19. PAPI i 3R zof | NA
Resolution Geographic Coordinates Dislmzces and Elevations
Hundredth of arc second Nearest cne foot
Feature Artributes
Arnribute (Datatype) Description
name (VARCHAR2 (500) Wame of the feature

descniption (VARCHAR?2 (235)) A description or other imique information concerning the
subject item, limited to 233 characters.

faaFacilityld (Strng 4) Enter the identifier. When reperting on a glide slope, enter the
identifier of the associated localizer. Do not enter the prefix
"I" for ILS or "M" used with the MLS systems. Where more
than one ASR is in operation at the same location or at an
associated location, these equipments will be identified with
the letters A, B, C, etc., following the identification (e.g.,
NQIB). The same applies to PAR identifiers. These alpha
codes must be the same as those used to accomplish the daily
flight log. For ARSR facilities, use “Z” plus the identifier of
the controlling ARTCC or military mstallation. Light systems
will use the airport identifier and nnway number.

[Source:EAA Order 8250-42]
navaidEquipmentType Specifies the type of NAVAID
(Emumeration:

CodeNavaidequip Type)
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I Gil Neumann G. Thomas Wade, P.E.
| Senior Airport Planner | APP-400 Senior Planner | ASW-610

gil.neumann@faa.gov mas.wade@faa.gov
Of e: 202.267.5840 Office: 817.222.5613
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