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Western Flight Procedures
Office (FPO)

12 States Plus All of Pacific
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ANM — Projects

o 12/22/05 through 12/21/06
— 317 projects with 45 LPVs

e 1/18/07 through 12/20/07
— 366 projects with 48 LPVs
« Remaining
— 1000 (+ / -) with 133 LPVs

Perspective

— WFPO versus ANM
e 1750~ with 222 LPVs
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LPV — Why GPS?

1. Strengthen and maintain our national security.

2. Encourage acceptance and integration of GPS
Into peaceful civil, commercial and scientific
applications worldwide.

3. Encourage private sector investment in and use of
U.S. GPS technologies and services.

4. Promote safety and efficiency in transportation
and other fields.

5. Promote international cooperation in using GPS
for peaceful purposes.

6. Advance U.S. scientific and technical capabilities.
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LPV - From GPSto RNAV to LPVto ...

« Mid to Late 1990’s
— GPS (Global Positioning System)
« GPSRWY 18
e Late 1990’'s

— RNAYV (Area Navigation)

« RNAV (GPS) RWY 18
— LNAYV (Lateral Navigation) 1 line of minima
— LNAVVNAYV (Vertical “Information”) 2 lines of minima

« Midnight, May 1, 2000
— Selective Avallability (SA) Degradation Ends
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LPV - why

e NAS Modernization
o Efficiency
— Alirspace is finite
« Accuracy
o Safety
« Reliability
e Cost

— 1 Receiver versus Multiple
— Maintenance of the NAS
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NAS Maintenance

RNAV (LNAV) 3,109
RNAV (VNAV) 1,072
RNAV (LPV) 707

TOTAL RNAV 4,888
TOTAL IFP 16,557

IFP Maintenance (Bi-Annual)
11,669 (non-RNAV) / 3 = 3890~ X $15,000 = $58M
4,888 X $0 = $0
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LPV -

Why

A Comparison of Lateral Obstacle Clearance Criteria
(LNAV/VNAYV vs. LPV)
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Figure 3-1. Obstacle Clearance Areas
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LPV

« NW Mountain Region

— Between April 13, 2006 and December 31, 2020
e 186 RNAV (GPS) with LPV Minima
« CO 16, ID 28, MT 28, OR 28, UT 7, WA 58, WY 21

— 23 Published prior to April 13, 2006
— List growing
 |nput from
— ADO
— Individual Airport

— Users
— FAA Program Office

).—’
=\ Federal Aviation
=/ Administration

Localizer Performance With Vertical Guidance (LPV)
April 17, 2007

13



From Slide 4
«12/22/05 through 12/21/06

«317 projects with 45 LPVs
«1/18/07 through 12/20/07
«366 projects with 48 LPVs

Remaining
«1000 (+ / -) with 133 LPVs

From Slide 11
* Between April 13, 2006 and December 31, 2020

. 186 RNAV (GPS) with LPV Minima
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LPV - When

e See
— http://avnweb.jccbi.gov/schedule/production

— Can search by:
« Airport ID; Airport Name, State, Region, Pub Date, Type
— May include historical data
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LPV - When

e December 31, 2020

Placeholder Only
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LPV - Next

o April 23, 2004 WAAS Benefits Register*

— “WAAS (LPV) will ultimately achieve the
International Civil Aviation Organization’s approach
standards for a Global Navigation Satellite System
(GNSS) Landing System (GLS); equivalent to a
Category | precision approach.”

e Precision minimums are 200 HAT and %2 mile visibility
o Currently, LPV limited to 250 HAT and % mile visibility
— GLS PA DA NA

*Available: http://gps.faa.gov (Site Map, then WAAS Benefits)
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CATEGORY
GLS PA DA

LNAV/ o A600-214 751 (800-214)

VNAY
A740-2V
891 (900-23)

4900-3

4740-2V;
891 (900-21%)

1026 (1100-3)

LNAV MDA A7 40-3% 891 (900-3)

REIL Rwy 9 (@
MIRL Rwys 5-23 and 16-34 (§

HIRL Rwy 9-27 (&

CIRCLING 4740-23% 866 (900-2%)

HELENA, MONTANA
Orig 05244

HELENA REGIONAL (HLN)

RNAYV (GPS) RWY 27

46° 36'N - 111° 59'W

CATEGORY Rwy '10R-281
3801 X 75

LPY DA 3950/40 366 (300-%)

LNAV/

vNAY DA 4200-2V 616 (600-23%)

LNAY MDA

4120/24 536 (500-1%)

4120/50
536 (500-1)

4120/60
536 (500-1%)

REIL Rwys 25 and 28R

CIRCLING

4220-2%

HIRL Rwy 10L-28R

4200-2% 548 (600-2) MIRL Rwys 7-25 and 10R-28L

BILLINGS LOGAN INTL (BIL)

RNAYV (GPS) RWY 10L

568 (600-24)

BILLINGS, MONTANA

Amdt 1 06103 45° 48" N-108° 33" W
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LPV - Next

o Category | ILS limited to 200 HAT and 2 Mile
Visibility (RVR)

« LPV Limited 250 HAT and 3% Mile Visibility
(RY4R3)
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LPV - Next

o If current ILS has 200 & Y2 (or RVR Equivalent)
« And RNAYV (GPS) has 250 & %4 (or RVR Equiv.)

e Then a candidate for LPV to 200 - %

— If no current RNAV (GPS) with LPV still could be a
candidate
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PUEBLO, COLORADO Al-334 [FAA)
PUEBLO, COLORADO AL-334 (FAA) VS — o700
Rwy |
LOC I-TFR | app crs | Rwy ldg 10496 ILS RWY 26R CH 45702 | APPCRS | 2799 L e5e RNAYV (GPS) RWY 26R
108.3 | 2570 | % 4656 w26a | 257° | aptElev 4726 PUEBLO MEMORIAL (PUR)
= AptElev 4726 PUEBLO MEMORIAL (PURB)
v - - W DME/DME RNP-0.3 NA.
Procedure not authorized when Pueblo MISSED APPROACH: Climb to 7000 direct MERTZ LOM and hold. (TACAN IFlocal altimeter sefting not received, use cig of Colorado Springs Muni | MISSED APPROACH: Climb to 7000 direct MERTZ
FAy alfimeter seting not available. aircraft dlimb to 5500 Iher_u climbing left lurn fo 8000 via PUB R-178 to HUNER A altimeter safting and increase all DAs 369 fest and MDAs 380 feet. and hold.
ASR 10 DME and hold south, right turns 358° inbound, 8 NM legs ). ASR VDP NA when using city of Colerado Springs Muni altimeter setting.
ATIS PUEBLO APP CON PUEBLO TOWER * GND CON UNICOM ATIS PUEBLO APP CON PUEBLO TOWER % GND CON UNICOM
125,25 120.1 290.5 119.1(CTAF} @ 257.8 121.9 122,95 125.25 120.1 290.5 119.1 (CTAF) () 257.8 121.9 122,95
2 26R
PYNON 2. WNZ6R 25
\ EA & %
S, \ A% ‘, '
7250 70 \ { \
%y (IAF) 22 Nopy I: @ | A-639A
\ )
\ / A 5525
6303 PUEBLO
A 116.7 PUB iom.” (IAF)
’ Chan 114 P 4 <f BONUH
A5408 \ \),-’% ’,,o 6303/.\ R Ty
\ o/ 7800 13
/0800 (3.5) 358
7000 to HELER =Nz
3 7 NM
5021 075 (10) &
5075 PUEBLO fﬁ 077° ]
— ™~ - MERTZ ) 4889+ PUB 6600 — X
\ - —— HELERINT | (AR) Q s ) : oo 26527{ — Dgg;*‘oPT (IAF)
/ 3 Lom/iaF — PUB [10) | ORWAY SN RW24R (AR (6. \“F /AR o =" ORWAY
[ ARUBA } ! Tl % JERSU = HELER
/ 73 T = 4600 Nof o w8
/ ) (oPT to HELER =£
o 285° (2.8) and LOC (5.2) 7 NM S ngé
A5332 1AR)
4000 REDHI
(IAF) 033° {21.8)~_ 7000
HUNER - 3 ELEV 4726 ™ -—343° (12.9)
PUB [10) & ELEV 4726 -
‘:‘? [ VIGIL A}L L NX\STAXX
F i 8NM 2l 7000 | MERTZ —"
ADF REQUIRED :%m [ ' <> HELER Holding Pattern
2 £l
7000] P _ g3 = JERSU
Remain ZZ 4680% Fe A .
within 10 NM P 03 A ge|0 INAV only  *1.4NMto | 077 000
0770 @'”\:P 3 = 4680+ Rw‘zék 57 " =—1257° —
8521 s N . 18 0mn A RW26R Py
‘ OIS = TDZE | @ =0) omsxisokovp o | 3 | ¥
o 6600 T 35,005 | agzaxys 4656 = S 87 / ~ 6600 GS 3.00°
MM Y 257 — 4792 4498 folg s oz e E— TCH 61
S, 257° 5.6 NM S 4656 |
i / 4500 GS 3.00° from FAF Bz | awraxzs 4636 / e NM\ — - | |
i ] CATEGORY A B (5] D
—0s 51N e L Rwy 17-35 0 g\i?%'g 1
CATEORY - ‘ . z ‘ 5 HIRL Rwy 8L-26R LPY DA A4856-%4 200 (200-%)
SIS 26K 4856-%_ 200 (200-4 REIL Rwy 35 LNAV/
! ! REIL Rwys 17 and 26R (4 VNAY DA NA
SL0C 268 5060-1 404 (400-1) 5060-114 404 (400-14) FAF fo MAP 5.6 NM MIRLRwy 17-35@ UNAV MDA 5140-1 484 (500 5140-14 5140-1%
CIRCLING 5340-1 614 700-1) 5340-1% 5360-2 Knots | 60 [ 90 [120] 150 [ 180 HIRL Rwy 8L-26R () { ! 484 (500-1%) | 484 (500-114)
614 (700-1%) | 634 (700-2) |Min:Sed 5:36] 3:44] 2:48] 2:14] 1:52 REIL Rwy 35 5340-1% 5380-2
REIL Rwys 17 and 26R 0 CIRCLING 5340-1 614 (700-1) 614 (700-1%) | 654 (7002
PUEBLO, COLORADO PUEBLO MEMORIAL (PUB) [ . eed)
Amdt 13A 07074 38° 17 N-104° 30° W ILS RWY 26R PUEBLO, COLORADO PUEBLO MEMORIAL (PUB)

Amdt 1 07074

38°17'N-104°30'W

RNAYV (GPS) RWY 26R



Survey Requirements

« AC 150/5300-13, Appendix 16
 Application
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AC 150/5300-13, Appendix 16

4. DEFINITIONS.

a. Precision Approach. An mstrument approach
procedure providing course and vertical path guidance

conforming to ILS, or MLS, precision system performance
standards contained i ICAO annex 10. Table Al6-1A
defines the requirements for ILS, LAAS, WAAS, MLS,
and other precision systems.
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AC 150/5300-16, Appendix 16

4. DEFINITIONS.

b. Approach Procedure with Vertical
Guidance (APV). An mstrument approach procedure
providing course and vertical path guidance that does not

conform to ILS or MLS system performance standards
contained mm ICAO annex 10, or a precision approach
system that does not meet TERPS alignment critera.
Table A16-1B defines the requirements for WAAS and
authorized barometric VNAYV.

Localizer Performance With Vertical Guidance (LPV)
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Table A16-1B.

Approach Procedure With Vertical Guidance (APV-RNP)

Approach Requirements

Visibility Minimums'

< 3/4-statute mule < 1-statute mule

1-statute mile =>1-statute

nule!

eight Above Touchdown
E[Em}’

TERPS Glidepath Qualification
Surface (GQS)’

300

3:0 400

Table A2-1, Row 7, Criteria, and Appendix 2 par. 5a

Clear

[TERPS Paragraph 251

34:1 clear 2001 clear

20:1 clear, or penetrations lighted for night
minimums (See AC 70/7460-1)

recision Obstacle Free Zone
EPO}"Z) 200 x 800

Airport Layout Plan’
MMinimum Runway Length

Required

Eecommended

Required

4,200 ft (1,280 m)
{Paved)

3.200 ft (975 m)®
(Paved)

3,200 £ (975 m)®’

unway Markings (See AC
50/5340-1)

Nonprecision
(Precision Recommended)

Nonprecision’

IE[olding Position Signs &
Markings (See AC 150/5340-1
Fnd AC 150/5340-18)

unway Edge Lig]:tf;El

MNonprecision
{Precision Recommended)

Nonprecision’

HIRL / MIRL

MIRL/LIRL

[Paraltel Taxiway ’

Approach Lights 10

Eequired

Recommended

Reqnﬂ‘ea’”

Recommended

unway Design Standards; e.g..
bstacle Free Zone (OFZ) 12
[Threshold Siting Criteria To Be

APV OFZ Required

Table A2-1. Row 4 and 9, Cniteria

Appendix 2,
Table A2-1, Lines 4 and 8, Critenia

Survey Required for Lowest
Ninima

Table A16-2. Row 6, Criteria

Localizer Performance With Vertical Guidance (LPV)
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AC 150/5300-16, Appendix 16

Tisibility Minimums' < 3/4-statute mile < 1-stat 1 1-statute mile >1-statute
-1 14
mile

Height Above Touchdown
(HAT)?

Precision Obstacle Free Zone Required Recommended
(POFZ) 200 x 800*

Airport Layout Plan®

Minimum Runway Length 4.200 ft (1,280 m) 3,200 ft (975 m)° 3,200 ft (975 m)*’
(Paved (Paved)
unway Markings (See AC Nonprecision Nonprecision’
150/5340-1) (Precision Recommended)

This 1s a new airport surface (see paragraph 306)

An ALP 1s only required for obligated airports in the NPIAS; it 1s recommended for all others.

Runways less than 3,200 feet are protected by 14 CFR Part 77 to a lesser extent (77.23( 1s not applicable for runways
less than 3,200 feet). Hov. ever runways as short as 2400 feet could support an instrument ’ipploat.h provided the lowest HAT
1s based on clearing any 200-foot obstacle within the final approach segment.

Localizer Performance With Vertical Guidance (LPV)
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Table A16-2. Survey Requirements for Instrument Approach Procedures

The table indicates the acceptable runway obstruction survey needed to support an instrument approach procedure. For a
complete description of the survey types and associated requirements. refer to AC 150/5300-18.

Runway Survey Type
Approach ; I |ANP | C | SUPLC
Night Circling X

X

Non-Precision Approach = 1SM. Day Only

Non-Precision Approach = 1SM X

X
X
X
X

Non-Precision Approach < 1SM

Non-Precision Approach < 3: SM
NPV Approach =32 SM

NPV Approach < 34 SM

Precision CAT I Approach < ISM
Precision CAT I Approach < ¥ SM

10 |Precision CAT II Approach
11 |Precision CAT IIT Approach

oA A AL A | R AR

it e Bliksl Gl

Note:

An “X"” i each column for a given Approach (1 through 11) denotes a survey that is acceptable to support that approach.
As shown, multiple surveys may support the approach. however the “X™ farthest to the left indicates the minimum survey
needed.
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RNP SAAAR Procedure Design Features per Order 8260.52

Lateral Width of 2 X RNP with no
secondary buffers at RNP 0.3 nm or less

Evaluation

Narrow

Segments S ... Curved Segments (optional)

(Radius-to-fix legs)

Performance-Based Vertical Criteria
(Vertical Error Budget)

R Guided Missed Approaches (optional)
— (RNP 1.0 or less)

a STEP4 R

a=
b=R+(2xRNP)
¢ STER3 \ R c=R-(2xRNP)

S~
Segment STEP 5

Initial
i R—> STEP 2:

Fix "%
\ \§ Locate Turn Center

Tangent Points

VEB & Missed Approach

RF Segments



Figure 2-2. RNP Segment Width |

FLAN VIEW

PROFILE VIEW

2ulRFEN == |

o sl




Figure 2-8A. RNP Reduction (Straight and Turning Segment)

This area evaluated for
both segments

HE

- .i 2 RNF
2 RNP i i_'_ Fix Identifyin
+ | -.-:l- I = . -lml-l-.-l’f-lgl-l-l-l-l-l-l-l-l-l-l+l
2 RNP \ £ RNP ':-harlg'E.‘
L]

2 RMP

[
- i
%,

[ ]
' -
E

Figure 2-8B. RNP Increase (Straight and Turning Segments) |

+1 RMP of Inbound Segment
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Figure 2-8C. ENP Change Involving EF Legs

ol




Figure 2-9. Application of VEB in Lieu of ROC in
Intermediate Segment

FrAF e
biased on VEB ROC

PFAF

bzsed an 300 RO

*s500 ROC OR
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Vertical Error Budget (VEB) Formula

- - - ; . I , .
“I[{EI]T"EJ 15)(1225RNP- tan8)” +(80tan8)" + 75° = [[-88-107% |(h+ ah)* +(85-107%|(h+ ah) + 50|

where 8 13 the vertical navigation (VNAV) path angle, h 1s the height of the local alhmetry
reporting station and Ah 13 the height of the aircraft above the reporting statien.



APIYTEWI, LISA AL [FAA) ANYTOWN, USA AL-330 (FAA]
: R 8000 ‘
app cps |Rerldy 8000 RNAV (RNP) Z RWY 28R are crs [Ty s 8099 RNAV (RNP) Y RWY 28R
281° |\ Ei a0 ANYTOWT CANTY) 281° |aoiEley 30 ANYTOWN (ANY)
d B WA ] . Procedura BA balows .
\T f;:cu;;?:Fp:l“:rh:i:nrzn;;E It D;ii;.‘r:; required. GFF required. MALSRE MIEEES] ﬁ:rﬁcog_'r:}!:e:nd?;bin | v Procedure NA for ircraft with wingspan greater than 136 faet. MALSR i
! ! : ol 2 NA below = | MISSED APPROACH: Climb on irack
Missad approach recquires RNF lesa than 1.0 a. B | ekl turn ta A0DD" ke WOOWL For uncompensated Baro-VNAV systems, Procedure 3 .
& = Hequlres Missed Approach Clim Grodiant af 380 /MM o ADDD: o] T :Ein rr"\;.:k 11% 1o BTG VORTAC A 5oC '23°_F| or above 40°C {104°F). @ | 261" ta FIKOG and hold,
ww Requires Missed Approach Climb Grodient of 425 fi/ 1M do 4000 o hold GPS required.
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