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Executive Summary

Since 1999, the Wide Area Augmentation System (WAAS) Test Team at the Federal Aviation Administration (FAA)
William J. Hughes Technical Center has reported Global Positioning System (GPS) performance as measured against
the GPS Standard Positioning Service (SPS) Signal Specification in quarterly GPS Performance Analysis Network
(PAN) reports. In addition to the GPS PAN reports, the WAAS Test Team has provided quarterly reports on WAAS
performance. This current WAAS PAN Report #81 provides WAAS performance data from the April 01, 2022
through June 30, 2022 reporting period.

This report provides the following results: accuracy, availability, coverage, safety index, range accuracy, WAAS
broadcast message rates, geostationary satellite ranging availability, WAAS airport availability, WAAS Code Noise
and Multipath analysis, WAAS reference station survey validation, and WAAS Signal Quality Monitoring.

The following table shows observations for accuracy and availability made during the reporting period for Continental
United States (CONUS) and Alaska sites (the international sites are presented in the body of this report). Localizer
Performance (LP) service is available when the calculated horizontal protection level (HPL) is less than 40 meters.
Localizer Performance with Vertical Guidance (LPV) service is available when the calculated HPL is less than 40
meters and the Vertical Protection Level (VPL) is less than 50 meters. Localizer Performance with Vertical Guidance
to 200-foot decision height (LPV200) service is available when the calculated HPL is less than 40 meters and the VPL
is less than 35 meters. The FAA’s National Satellite Test Bed sites—Grand Forks, North Dakota, Atlantic City, New
Jersey, and Arcata, California—are outliers due to receiver quality issues, and not because of the WAAS signal in
space quality.

Parameter CONUS CONUS Alaska Alaska
aramete Site/Maximum | Site/Minimum | Site/Maximum | Site/Minimum
95% Horizontal Accuracy Arcata Memphis Juneau Barrow
(HPL <= 40 meters) 1.308 meters 0.519 meters 0.730 meters 0.645 meters
o Vertical Accurac tlantic Cit enver arrow uneau
95% Vertical A y Atlantic City D B J
(VPL <= 50 meters) 1.701 meters 0.801 meters 1.449 meters 1.124 meters
LP Availability Multiple Sites Miami All Sites All Sites
(HPL <= 40 meters) 100% 99.92% 100% 100%
(Hﬂfﬂiﬂ?ﬁ‘;‘tﬁfﬁ & Multiple Sites Miami All Sites All Sites
0 0 0 0,
VPL <= 50 meters) 100% 99.92% 100% 100%
(%12)\11222 ’2(;/ zlez{[lzlrlslté Multiple Sites Miami Anchorage Barrow
0 o 0 0,
VPL <= 35 meters) 100% 99.88% 100% 99.88%
Miami Denver Cold Bay Juneau
0
99% HPL 17.387 meters 10.452 meters 19.285 meters 13.194 meters
Arcata Denver Barrow Juneau
0
99% VPL 28.436 meters 19.550 meters 30.948 meters 22.141 meters
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1.0 INTRODUCTION

The Federal Aviation Administration (FAA) monitors the Wide Area Augmentation System (WAAS) and Global
Positioning System (GPS) Standard Positioning Service (SPS) performance to ensure the safe and effective use of the
satellite navigation system in the National Airspace System (NAS). The WAAS augments timely integrity monitoring
and improves GPS position accuracy and availability within the WAAS coverage area.

The objectives of this report are:

1. To evaluate and monitor the WAAS ability to augment GPS by characterizing important performance
parameters.

2. To analyze the effects of GPS satellite operation and maintenance as well as ionospheric activity on WAAS
performance.

3. To investigate GPS and WAAS anomalies and determine potential user impact.

4. To archive GPS and WAAS performance for future evaluations.

The evaluation uses the WAAS data transmitted from geostationary satellites (GEOs) pseudo-random noise (PRN)
131 (SM9), 133 (S15), and 138 (CRE). SM9, S15 and CRE GEOs provide a precision approach (PA) ranging
capability that supports all levels of WAAS service.

In this report, the terms PA and NPA are used in reference of the two modes of user equipment operation. These terms
were used in the original WAAS specification, FAA-E-2892. See Table 1-1 for a mapping of PA and NPA to the user

service levels.

Table 1-1. WAAS Service Levels

User Service | NPA or PA | WAAS Protection Levels
RNP 0.3 NPA HPL <= 0.3 nmi
RNP 0.1 NPA HPL <= 0.1 nmi
LNAV NPA HPL <=556 m

HPL <= 556 m
LNAV/VNAYV | PA VPL <= 50 m
LP PA HPL <=40 m

HPL <=40 m
LPV PA VPL <=50m

HPL <=40 m
LPV200 PA VPL <=35m

The receivers in PA mode are required to: (1) use all WAAS corrections, (2) use only corrected satellites, (3) never
mix corrections from multiple GEOs, (4) exclusively use the designated Space Based Augmentation System (SBAS)
for the published approach procedure, and (5) never use ranging from a GPS or GEO satellite with a User Differential
Range Error (UDRE) status of greater than 15 meters. The receivers in NPA mode are allowed to: (1) mix corrected
and uncorrected satellites, (2) mix corrections from different GEOs or SBASs, (3) use either the WAAS ionosphere
corrections or the GPS Klobuchar model for ionosphere corrections, and (4) use ranging from a GPS or GEO satellite
with a UDRE status of greater than 15 meters. The receivers in NPA mode can also operate using Fault Detection/Fault
Detection Exclusion (FD/FDE) in the absence of an SBAS. The data presented in this report does not take credit for
the additional NPA mode availability and continuity through use of either full or partial FD/FDE, which allowed the
mixing of corrected and uncorrected satellites. To remain conservative, the NPA accuracy data presented in this report
uses Klobuchar ionosphere corrections.

The results in this report are based on the application of the WAAS corrections to receiver data from the WAAS
network and the FAA's National Satellite Test Bed (NSTB) network, and from analyses based on the WAAS-
broadcasted correction data. Table 1-2 lists the receivers used in the PA analyses, and Table 1-3 lists the receivers
used in the NPA analyses.
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Table 1-2. PA Evaluation Sites

Number of
Location Days Number of

Evaluated Samples
NSTB:
Arcata 68 5878435
Atlantic City 89 7707472
Oklahoma City 79 6826921
WAAS:
Albuquerque 91 7861673
Anchorage 91 7861100
Atlanta 91 7861727
Barrow 91 7851947
Bethel 91 7852090
Billings 91 7861633
Boston 91 7861764
Chicago 91 7861184
Cleveland 91 7853045
Cold Bay 91 7860230
Dallas 91 7860286
Denver 91 7854791
Fairbanks 91 7861445
Gander 91 7855747
Goose Bay 90 7774618
Houston 91 7853759
Iqaluit 90 7758569
Jacksonville 91 7853921
Juneau 91 7860053
Kansas City 91 7849688
Kotzebue 89 7680025
Los Angeles 91 7851846
Memphis 91 7861622
Merida 90 7735744
Mexico City 90 7741100
Miami 91 7860840
Minneapolis 91 7861324
New York 91 7861988
Oakland 91 7846699
Puerto Vallarta 90 7742649
Salt Lake City 89 7688866
San Jose Del Cabo 83 7167185
Seattle 91 7852002
Washington DC 91 7858846
Winnipeg 91 7861245
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Table 1-3 NPA Evaluation Site

Number of
Location Days Number of

Evaluated Samples
Albuquerque 91 7862363
Anchorage 91 7862362
Atlanta 91 7862363
Barrow 91 7852448
Bethel 91 7852175
Billings 91 7859779
Boston 91 7862362
Cleveland 91 7862364
Cold Bay 91 7860608
Fairbanks 91 7862184
Gander 91 7862010
Honolulu 91 7862356
Houston 91 7862359
Iqaluit 90 7761796
Juneau 91 7862345
Kansas City 91 7862359
Kotzebue 90 7758330
Los Angeles 91 7862363
Merida 90 7763201
Miami 91 7862359
Minneapolis 91 7862359
Oakland 91 7862363
Salt Lake City 90 7767614
San Jose Del Cabo 85 7315159
San Juan 91 7862364
Seattle 91 7862320
Tapachula 87 7478864
Washington DC 91 7862364

This report is divided by the performance category:

1. WAAS Position Accuracy

2. WAAS Operational Service Availability

3. WAAS Coverage

4. WAAS Integrity

5. WAAS Range Domain Accuracy

6. WAAS GEO Ranging Performance

7. WAAS Airport Availability

8. WAAS Code Noise and Multipath (CNMP) Analysis
9. WAAS Antenna Survey Validation

10. WAAS Signal Quality Monitor (SQM) Analysis

Table 1-4 lists the evaluated WAAS performance parameters for this report. Note that these are the performance
parameters associated with the WAAS system, and that these requirements are extracted from FAA Specifications
FAA-E-2892C and FAA-E-2976, as applicable.
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Table 1-4. WAAS Performance Parameters

Performance Parameter Expected WAAS Performance
LPV Accuracy Horizontal < 1.5m error 95% of the time
LPV Accuracy Vertical <2m error 95% of the time
LNAYV Accuracy Horizontal < 36m error 95% of the time
Availability LPV CONUS 99% availability of 100% of CONUS
Availability LPV Alaska 95% availability of 75% of Alaska
Availability LNAV CONUS 99.99% availability with HPL < 556 m
Availability LNAV Alaska 99.9% availability with HPL <556 m
Availability En Route OCONUS 99.9% availability with HPL <2 nmi
Probability of Hazardous Misleading Information | <10e-7 per approach

1.1 Event Summary

Table 1-5 lists events that affected WAAS performance or the ability to determine the WAAS performance during the
reporting period. The events include GPS or WAAS anomalies, relevant receiver malfunctions, receiver maintenance,
and ionospheric activity. The reporting of ionospheric activity includes reference to the planetary index (Kp) for the
event time period. The Kp index quantifies the disturbance in the Earth's magnetic field and is an indicator of solar
storms causing geomagnetic disturbances resulting in an unpredictable ionosphere. The detection of an ionospheric
disturbance causes the WAAS to increase Grid Ionospheric Vertical Error (GIVE) values, making PA service
unavailable.

Analyses of events that merit more detailed investigations are documented in the Discrepancy Reports (DRs). The
DRs are available at http://www.nstb.tc.faa.gov under “WAAS Technical Reports” and also accessible via hyperlink
in Table 1-5. Note that “TOW” is the time of GPS week, which is the cumulative number of seconds beginning
00:00:00 Sunday (GMT without leap seconds). Table 1-6 lists events related to WAAS upgrades during this reporting
period, and Table 1-7 lists events related to ground uplink station (GUS) switchovers, which are transitions from one
GEO uplink site to another GEO uplink site.

Table 1-5. Events

Start End Location Service Event
Date Date Satellite Affected Description
04/01/2022 = 04/01/2022 = Washington DC ~ LPV200 CONUS = Geomagnetic activity (Kp = 4) disturbed the
(CnV), ionosphere causing elevated GIVE values.
Los Angeles This resulted in significant degradation of:
(CnV), (1) LPV200 service coverage in CONUS
Atlanta (CnV) (FL, GA, SC) from 16:35 UTC to 18:40

UTC; and (2) LPV service coverage in
CONUS from 16:35 UTC to 18:30 UTC.
Please see plot(s): LPV_4/1/2022
LPV200_4/1/2022
Cov_vs Time_Conus_4/1/2022
04/08/2022  04/08/2022 LPV200 Canada Geomagnetic activity (Kp = 4) disturbed the
ionosphere causing elevated GIVE values.
This resulted in moderate degradation of:
(1) LPV200 service coverage in Canada
from 02:00 UTC to 02:10 UTC and from
06:45 UTC to 06:55 UTC; and (2) LPV
service coverage in Canada from 06:45
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http://www.nstb.tc.faa.gov/
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2203D5/LPV_W2203D5.png
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Start End
Date Date

04/14/2022  04/14/2022

04/21/2022  04/21/2022

4/25/2022  4/25/2022

05/17/2022  05/17/2022

05/19/2022  05/20/2022
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Location Service
Satellite Affected

Washington DC  LPV Canada,

(CnV), LPV200 CONUS,

Los Angeles LPV200 Canada

(CnV),

Atlanta (CnV)

PRN17 LPV200 CONUS

GEO135 None

GEOI138 None

PRNI18 LPV CONUS,
LPV Canada,
LPV200 CONUS,
LPV200 Alaska,
LPV200 Canada

5

WAAS Performance Analysis Report

Event

Description
UTC to 06:55 UTC.
Please see plot(s): LPV200_4/8/2022
Cov_vs_Time Conus_4/8/2022
Geomagnetic activity (Kp = 6) disturbed the
ionosphere causing elevated GIVE values.
This resulted in significant degradation of
LPV200 service coverage in Canada from
18:45 UTC to 20:25 UTC. The elevated
GIVE values also caused moderate
degradation of: (1) LPV200 service
coverage in CONUS (WA, OR, and CA)
from 19:55 UTC to 20:35 UTC; and (2)
LPV service coverage in Canada from
19:30 UTC to 20:00 UTC.
Please see plot(s): LPV200_4/14/2022
Cov_vs_Time Canada 4/14/2022
Cov_vs Time Conus_4/14/2022
The reduction in LPV200 service in
CONUS was due to a GPS NANU on
PRN17 (see NANU2022021) which was
unusable from 16:13 UTC to 21:14 UTC.
The NANU caused moderate degradation of
LPV200 service coverage in CONUS (CA,
OR) from 20:15 UTC to 20:35 UTC.
Please see plot(s): LPV200_4/21/2022
Cov_vs_Time Conus_4/21/2022
SSM-WAAS-061: This system support
modification (SSM) incorporates GEO 135
(G30) to the WAAS system at 15:50 UTC.
SSM-061: This system support modification
(SSM) decommissioned GEO 138 from
WAAS service. This also decommissioned
Brewster-B (BRE-B) and Woodbine (QWE)
from WAAS service. This SSM also
updates the ionospheric grid point (IGP)
and PRN masks. TOW 225045
The reduction in LPV200 service in
CONUS, Alaska, and Canada was due to a
GPS NANU on PRN18 (see
NANU2022023), which was unusable from
20:19 UTC on 5/19 to 02:03 UTC on 5/20.
The NANU caused moderate degradation
of: (1) LPV200 service coverage in CONUS
from 21:10 UTC to 21:55 UTC on 5/19, (2)
LPV200 service coverage in Alaska from
00:00 UTC to 00:40 UTC on 5/20, and (3)
LPV200 service coverage in Canada from
22:10 UTC to 22:15 UTC on 5/19, from
23:35 UTC to0 23:59 UTC on 5/19. The
NANU also caused minor degradation of:
(1) LPV200 service coverage in Alaska
from 23:40 UTC to 23:59 UTC on 5/19; (2)
LPV service coverage in CONUS from
21:20 UTC to 21:30 UTC on 5/19; and (3)
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https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2204D5/LPV200_W2204D5.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2204D5/Cov_vs_Time_Conus_W2204D5.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2205D4/LPV200_W2205D4.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2205D4/Cov_vs_Time_Canada_W2205D4.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2205D4/Cov_vs_Time_Conus_W2205D4.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2206D4/LPV200_W2206D4.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2206D4/Cov_vs_Time_Conus_W2206D4.png

Start End Location Service
Date Date Satellite Affected
05/21/2022  05/21/2022 GEO133, LPV200 Canada
Brewster

(BR1)
05/26/2022  05/27/2022 PRNI12 LPV200 Alaska,
LPV200 Canada
06/24/2022  06/24/2022 PRN9 LPV200 CONUS

6/26/2022 | 6/26/2022 = Washington DC ~ LPV200 Canada
(CnV),
Los Angeles
(CnV),
Atlanta (CnV)
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Event

Description
LPV service coverage in Canada from
00:00 to 00:30 UTC on 5/20.
Please see plot(s): LPV_5/19/2022
LPV200_5/19/2022 LPV200_5/20/2022
Cov_vs_Time Alaska 5/20/2022
Cov_vs Time_Canada_5/20/2022
Cov_vs Time Conus_5/20/2022
The uplink for the S15 GEO, PRN133
switched from the Brewster uplink site to
the South Mountain uplink site at 09:13:53
UTC after Brewster faulted. This caused a
14-second outage of the GEO 133 broadcast
and also caused the WAAS carrier
smoothing algorithm to reinitialize for
PRN133. The elevated UDREs on GEO 133
caused moderate degradation of LPV200
service coverage in Canada from 13:45
UTC 14:00 UTC, from 14:55 UTC to 15:00
UTC and from 15:25 UTC to 15:31 UTC.
TOW 551651-551666
The reduction in LPV200 service in Alaska
and Canada was due to a GPS NANU on
PRNI12 (see NANU2022026) which was
unusable from 17:26 UTC on 5/26 to 00:07
UTC on 5/27. The NANU caused moderate
degradation of (1) LPV200 service coverage
in Alaska from 17:35 UTC to 18:30 UTC
on 5/26, and (2) LPV200 service coverage
in Canada from 18:00 UTC to 18:25 UTC
on 5/26.
Please see plot(s): LPV200 5/26/2022
Cov_vs_Time Alaska 5/26/2022
Cov_vs_Time_Canada_5/26/2022
The reduction in LPV200 service in
CONUS was due to a GPS NANU on PRN9
(see NANU2022030) which was unusable
from 08:15 UTC to 13:35 UTC. The NANU
caused moderate degradation of LPV200
service coverage in CONUS (Gulf of
Mexico to Missouri) from 09:00 UTC to
09:30 UTC.
Please see plot(s): LPV200 6/24/2022
Cov_vs_Time_Conus_6/24/2022
Geomagnetic activity (Kp = 5) disturbed the
ionosphere causing elevated GIVE values.
This resulted in significant degradation of
LPV200 service coverage in Canada from
00:45 UTC to 00:55 UTC and from 01:25
UTC to 01:30 UTC.
Please see plot(s): LPV200 6/26/2022
Cov_vs Time_Canada_6/26/2022
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https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2210D4/LPV_W2210D4.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2210D4/LPV200_W2210D4.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2210D5/LPV200_W2210D5.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2210D5/Cov_vs_Time_Alaska_W2210D5.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2210D5/Cov_vs_Time_Canada_W2210D5.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2210D5/Cov_vs_Time_Conus_W2210D5.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2211D4/LPV200_W2211D4.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2211D4/Cov_vs_Time_Alaska_W2211D4.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2211D4/Cov_vs_Time_Canada_W2211D4.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2215D5/LPV200_W2215D5.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2215D5/Cov_vs_Time_Conus_W2215D5.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2216D0/LPV200_W2216D0.png
https://www.nstb.tc.faa.gov/nstb-archive/24HOURPLOTS/W2216D0/Cov_vs_Time_Canada_W2216D0.png

Start
Date
N/A

Start
Date
04/07/2022

04/18/2022

04/20/2022

04/23/2022

04/26/2022

05/04/2022
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End
Date
N/A

End
Date
04/07/2022

04/18/2022

04/20/2022

04/23/2022

04/26/2022

05/04/2022

GUS
Switch
Manual

Manual

Manual

Manual

Manual

Manual
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Table 1-6. WAAS Upgrades

Location
Satellite
N/A

Event
Description
N/A

Table 1-7. GUS Switchovers

Location

Satellite
GEO131,
Santa Paula
(871)

GEO133,
South Mountain
(CM1)

GEO138,
Woodbine

(QWE)

GEO133,
Brewster
(BR1)

GEOI131,
Southbury
(DX1)

GEO138,
Brewster-B
(BRE-B)

Service
Affected
None

None

None

None

None

None

Event
Description

The uplink for the SM9 GEO, PRNI131
switched from the Santa Paula uplink site to
the Southbury uplink site 07:33:48 UTC.
This caused a 3-second outage of the GEO
131 broadcast and also caused the WAAS
carrier smoothing algorithm to reinitialize
for PRN131. There was no impact on
coverage. TOW 372846-372850

The uplink for the S15 GEO, PRNI133
switched from the South Mountain uplink
site to the Brewster uplink site at 07:03:07
UTC. This caused a 3-second outage of the
GEO 133 broadcast and also caused the
WAAS carrier smoothing algorithm to
reinitialize for PRN133. There was no
impact on coverage. TOW 111805-111809
The uplink for the CRE GEO, PRNI138
switched from the Woodbine uplink site to
the Brewster-B uplink site at 00:40:24 UTC.
This caused a 4-second outage of the GEO
138 broadcast and also caused the WAAS
carrier smoothing algorithm to reinitialize
for PRN138. There was no impact on
coverage. TOW 261642-261647

The uplink for the SI15 GEO, PRNI133
switched from the Brewster uplink site to the
South Mountain uplink site at 10:49:58 UTC.
This caused a 4-second outage of the GEO
133 broadcast and also caused the WAAS
carrier smoothing algorithm to reinitialize
for PRN133. There was no impact on
coverage. TOW 557416-557421

The uplink for the SM9 GEO, PRNI131
switched from the Southbury uplink site to
the Santa Paula uplink site at 01:01:45 UTC.
This caused a 4-second outage of the GEO
131 broadcast and also caused the WAAS
carrier smoothing algorithm to reinitialize
for PRN131. There was no impact on
coverage. TOW 176523-176528

The uplink for the CRE GEO, PRNI138
switched from the Brewster-B uplink site to
the Woodbine uplink site at 07:02:53 UTC.
This caused a 3-second outage of the GEO
138 broadcast and also caused the WAAS
carrier smoothing algorithm to reinitialize
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Start
Date

End
Date

GUS
Switch

05/05/2022  05/05/2022 Manual

05/21/2022  05/21/2022

Manual

05/21/2022  05/21/2022  Faulted

05/25/2022  05/25/2022 Manual

05/26/2022 = 05/26/2022 Manual

05/31/2022  05/31/2022 Manual
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Location Service
Satellite Affected
GEO131, None
Santa Paula
(SZ1)
GEO133, None
South Mountain
(CM1)
GEO133, LPV200
Brewster Canada
(BR1)
GEO131, None
Southbury
(DX1)
GEO133, None
South Mountain
(CM1)
GEO131, None
Santa Paula
(SZ1)
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Event

Description
for PRN138. There was no impact on
coverage. TOW 284591-284595
The uplink for the SM9 GEO, PRNI131
switched from the Santa Paula uplink site to
the Southbury uplink site 07:02:12 UTC.
This caused a 3-second outage of the GEO
131 broadcast and also caused the WAAS
carrier smoothing algorithm to reinitialize
for PRN131. There was no impact on
coverage. TOW 370950-370954
The uplink for the S15 GEO, PRNI133
switched from the South Mountain uplink
site to the Brewster uplink site at 07:11:30
UTC. This caused a 3-second outage of the
GEO 133 broadcast and also caused the
WAAS carrier smoothing algorithm to
reinitialize for PRN133. There was no
impact on coverage. TOW 544308-544312
The uplink for the S15 GEO, PRNI33
switched from the Brewster uplink site to the
South Mountain uplink site at 09:13:53 UTC
after Brewster faulted. This caused a 14-
second outage of the GEO 133 broadcast and
also caused the WAAS carrier smoothing
algorithm to reinitialize for PRN133. The
elevated UDREs on GEO 133 caused
moderate degradation of LPV200 service
coverage in Canada from 13:45 UTC 14:00
UTC, from 14:55 UTC to 15:00 UTC and
from 15:25 UTC to 15:31 UTC. TOW
551651-551666
The uplink for the SM9 GEO, PRNI131
switched from the Southbury uplink site to
the Santa Paula uplink site 07:52:35 UTC.
This caused a 3-second outage of the GEO
131 broadcast and also caused the WAAS
carrier smoothing algorithm to reinitialize
for PRN131. There was no impact on
coverage. TOW 287573-287577
The uplink for the S15 GEO, PRNI33
switched from the South Mountain uplink
site to the Brewster uplink site at 07:19:06
UTC. This caused a 3-second outage of the
GEO 133 broadcast and also caused the
WAAS carrier smoothing algorithm to
reinitialize for PRN133. There was no
impact on coverage. TOW 371964-371968
The uplink for the SM9 GEO, PRNI131
switched from the Santa Paula uplink site to
the Southbury uplink site 07:19:06 UTC.
This caused a 3-second outage of the GEO
131 broadcast and also caused the WAAS
carrier smoothing algorithm to reinitialize
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Start End GUS Location Service Event

Date Date Switch Satellite Affected Description
for PRN131. There was no impact on
coverage. TOW 198061-198065

06/16/2022  06/16/2022 Manual GEOI133, None The uplink for the SI15 GEO, PRNI133
Brewster switched from the Brewster uplink site to the
(BR1) South Mountain uplink site at 07:03:36 UTC.

This caused a 3-second outage of the GEO
133 broadcast and also caused the WAAS
carrier smoothing algorithm to reinitialize
for PRN133. There was no impact on
coverage. TOW 371034-371038

1.2 Report Overview

Section 2.0 provides the observed Localizer Performance with Vertical Guidance (LPV) and NPA performance for the
evaluated receiver locations (see PA Evaluation Sites and NPA Evaluation Site). This section also shows tabulated
data for the 95% accuracy and the maximum inaccuracy. In addition, the daily 95% accuracy for each receiver and
the histograms of vertical and horizontal error are shown.

Section 3.0 provides the summary of the WAAS instantaneous availability performance at each receiver for three
operational service levels. In addition, the daily availability, number of outages, and outage rate for each evaluated
receiver are also reported.

Section 4.0 provides geographic plots of the WAAS service availability. Also shown in this section are plots of the
percentage of the Continental United States (CONUS) and Alaska service areas covered by various levels of service
availability.

Section 5.0 provides the summary of the Hazardous Misleading Information (HMI) analysis as well as a safety margin
index for each receiver. This section also shows update rates of WAAS messages transmitted from CRE, SM9, and

S15.

Section 6.0 provides the UDRE and GIVE bounding percentages and the 95% index of the range and ionospheric
accuracy for each satellite tracked by the WAAS receiver at 12 locations.

Section 7.0 provides the GEO ranging performance for CRE, SM9, S15 and G30.

Section 8.0 provides the WAAS LPV availability and outages at selected airports.

Section 9.0 provides the assessment of WAAS CNMP bounding for 114 WAAS receivers.

Section 10.0 provides surveyed positions of all Wide-Area Reference Equipment (WRE) and the difference between
the WRE survey positions and the survey positions using both the National Geodetic Survey (NGS) Online Positioning
Use Server (OPUS) and the Canadian Spatial Reference System (CSRS) Precise Point Positioning (PPP) service.

Section 11.0 provides the daily and quarterly average of SQM PRN type biases and PRN biases.

2.0 WAAS POSITION ACCURACY

Navigation error data, collected from WAAS and NSTB reference stations, was processed to determine position
accuracy at each location. This was accomplished by using the GPS/WAAS position solution tool to compute a RTCA
DO-229D-weighted least squares user navigation solution and WAAS horizontal protection level (HPL) and vertical
protection level (VPL) once every second. The user position calculated for each receiver was compared to the surveyed
position of the antenna to assess position error associated with the WAAS signal in space (SIS) over time. The position
errors were analyzed and statistics were generated for the operational service levels shown in Table 1-1.
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Table 2-1 shows PA horizontal and vertical position accuracy maintained for 95% of the time at LP, LPV and lateral
navigation (LNAV)/vertical navigation (VNAV) operational service levels as well as 95% SPS accuracy for certain
locations. Note that WAAS accuracy statistics presented are compiled only when all WAAS corrections (i.e., fast,
long term, and ionospheric corrections) for at least four satellites are available; this is referred to as PA navigation
mode. Table 2-1 also shows the percentage of time PA navigation mode was supported by WAAS at each receiver.
The maximum and minimum LPV errors for this reporting period are:

e  The maximum 95% CONUS horizontal LPV error was 1.308 meters observed at Arcata.
e  The maximum 95% CONUS vertical LPV error was 1.701 meters observed at Atlantic City.
e The minimum 95% CONUS horizontal LPV errors was 0.519 meters observed at Memphis.
e The minimum 95% CONUS vertical LPV error was 0.801 meters observed at Denver.
Table 2-1. PA 95% Horizontal and Vertical Accuracy
Horizontal Horizontal Vertical Pel..ce;fge Acflll)rsa ¢
Location (HAL=40m) (HAL=556m) (VAL=50m) m o y o
(Meters) (Meters) (Meters) Mode 95% 95%
(%) Horizontal Vertical

Arcata 1.308 1.308 1.415 100 * *
Atlantic City 1.211 1.211 1.701 100 * *
Oklahoma City 1.273 1.273 1.436 100 * *
Albuquerque 0.593 0.593 1.092 100 2.18 4.46
Anchorage 0.658 0.658 1.291 100 2.87 4.41
Atlanta 0.701 0.701 1.150 100 2.24 4.18
Barrow 0.645 0.645 1.449 100 2.79 4.13
Bethel 0.672 0.672 1.271 100 2.70 5.25
Billings 0.612 0.612 0.839 100 1.74 4.16
Boston 0.628 0.628 0.981 100 1.8 4.09
Chicago 0.706 0.706 0.960 100 * *
Cleveland 0.643 0.643 0.988 100 1.72 4
Cold Bay 0.710 0.710 1.162 100 1.99 5.74
Dallas 0.563 0.563 1.289 100 * *
Denver 0.561 0.561 0.801 100 * *
Fairbanks 0.647 0.647 1.348 100 3.13 3.90
Gander 0.677 0.677 1.169 100 2.09 3.48
Goose Bay 0.667 0.667 1.222 100 * *
Houston 0.586 0.586 1.493 100 2.76 3.95
Iqaluit 0.826 0.827 1.370 100 * *
Jacksonville 0.654 0.655 1.124 100 * *
Juneau 0.730 0.730 1.124 100 2.58 3.61
Kansas City 0.548 0.548 0.945 100 1.88 4.25
Kotzebue 0.650 0.650 1.438 100 3.16 4.48
Los Angeles 0.853 0.853 1.578 100 2.93 4.97
Memphis 0.519 0.519 1.088 100 * *
Merida 0.863 0.863 1.859 99.999 3.79 4.79
Mexico City 0.847 0.847 2.533 100 * *
Miami 0.904 0.905 1.497 100 3.39 4.46
Minneapolis 0.775 0.775 0.921 100 1.8 3.81
New York 0.615 0.615 1.004 100 * *
Oakland 0.830 0.830 1.590 100 2.68 5.29
Puerto Vallarta 0.865 0.865 2314 100 * *
Salt Lake City 0.545 0.545 0.922 100 1.8 4.74
San Jose Del Cabo 0.958 0.958 2.400 100 4.37 4.70
Seattle 0.646 0.646 0.938 100 1.60 4.71
Washington DC 0.635 0.635 0.960 100 1.82 4
Winnipeg 0.631 0.631 1.005 100 * *
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NPA navigation mode is when only WAAS fast and long-term corrections are available to a user (i.e., no ionospheric
corrections). Table 2-2 shows the 95%, 99.999%, and maximum NPA horizontal position accuracy. The maximum
and minimum NPA errors for this reporting period are as below:

Table 2-2. NPA 95% and 99.999% Horizontal Accuracy

Location

Albuquerque
Anchorage
Atlanta
Barrow
Bethel
Billings
Boston
Cleveland
Cold Bay
Fairbanks
Gander
Honolulu
Houston
Iqaluit

Juneau
Kansas City
Kotzebue

Los Angeles
Merida
Miami
Minneapolis
Oakland

Salt Lake City
San Jose Del Cabo
San Juan
Seattle
Tapachula
Washington DC

95%

Horizontal
(Meters)

1.579
3.107
1.869
3.036
2.927
1.461
1.797
1.536
2.016
3.351
1.980
5.334
2.331
2.219
2.458
1.419
3.388
2.210
2.951
2.785
1.652
2.110
1.270
3.315
2.750
1.321
3.252
1.739

99.999%
Horizontal
(Meters)

4.103
5.265
4.156
4.978
5.575
4.724
4.544
3.687
5.095
5.668
5.511
11.813
4.424
4.790
4.824
3.419
5.256
4.128
5.229
5.378
3.142
3918
4.310
8.018
11.618
2.769
8.721
4.329

The maximum 95% horizontal error was 5.334 meters observed at Honolulu.

The maximum 99.999% horizontal error was 11.813 meters observed at Honolulu.
The minimum 95% horizontal error was 1.270 meters observed at Salt Lake City.
The minimum 99.999% horizontal error was 2.769 meters observed at Seattle.

Percentage

in

NPA Mode

(%)
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Maximum
Horizontal

Error
(Meters)

4.350
5.416
4.371
5.203
5.923
4.885
4.728
3.855
5.381
5.847
5.837
11.969
4.661
4.978
4.956
5.836
5.478
4.395
5.406
5.629
3.410
4.193
4.523
8.303
12.316
2913
9.138
4.424

Table 2-3 shows the quarterly maximum LPV error statistics: (1) the Horizontal Error column shows the maximum
position errors while the calculated HPL meets the LPV service level defined in Table 1-1, (2) the Vertical Error
column shows the maximum position errors while the calculated VPL meets the LPV service level, (3) the Horizontal
Error/HPL column and the Vertical Error/VPL column show the ratio of position error to protection level at the time
the maximum error occurred, (4) the Horizontal Maximum Ratio column and the Vertical Maximum Ratio column
show the maximum position error to protection level ratio for the quarter. During this reporting period, the maximum
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LPV horizontal error was 4.025 meters occurred at Gander and maximum vertical LPV error was 5.887 meters
occurred at San Jose Del Cabo.

Table 2-3. Maximum LPV Error Statistics

Horizontal Horizontal Horizontal Vertical Vertical Vertical
Location Error Error Maximum Error Error Maximum

(m) HPL Ratio (m) VPL Ratio
Arcata 2.373 0.185 0.217 3.451 0.143 0.169
Atlantic City-a 2.228 0.202 0.203 3.842 0.198 0.201
Oklahoma City 2.282 0.203 0.220 3.506 0.191 0.191
Prescott 6.543 0.356 0.419 6.481 0.132 0.232
Albuquerque 1.513 0.152 0.152 3.253 0.104 0.146
Anchorage 2.185 0.137 0.155 2.958 0.144 0.161
Atlanta 1.610 0.102 0.157 3.470 0.170 0.175
Barrow 2.377 0.161 0.161 5.310 0.161 0.194
Bethel 2.084 0.139 0.148 3.183 0.115 0.150
Billings 1.720 0.154 0.171 2.637 0.129 0.152
Boston 1.493 0.136 0.139 2.489 0.096 0.162
Chicago 1.580 0.171 0.175 2.599 0.144 0.173
Cleveland 1.601 0.180 0.180 2.525 0.135 0.159
Cold Bay 1.868 0.095 0.114 2.914 0.152 0.157
Dallas 1.361 0.148 0.148 2.784 0.157 0.191
Denver 1.311 0.118 0.144 2.438 0.091 0.144
Fairbanks 2.199 0.094 0.139 4.902 0.163 0.211
Gander 4.025 0.126 0.150 5.240 0.124 0.142
Goose Bay 2.795 0.079 0.162 4.745 0.198 0.198
Houston 1.689 0.142 0.166 3.190 0.187 0.210
Iqaluit 2.619 0.134 0.149 5.428 0.210 0.210
Jacksonville 1.811 0.164 0.178 3.354 0.152 0.163
Juneau 1.925 0.150 0.156 4.168 0.186 0.186
Kansas City 1.512 0.152 0.154 2.865 0.120 0.182
Kotzebue 2.439 0.092 0.131 4.181 0.135 0.160
Los Angeles 2.030 0.157 0.157 3.401 0.151 0.177
Memphis 1.281 0.109 0.141 2.570 0.148 0.171
Merida 2.318 0.121 0.150 4.468 0.162 0.184
Mexico City 2.374 0.065 0.182 5.400 0.181 0.200
Miami 2.647 0.120 0.185 3.584 0.178 0.178
Minneapolis 1.901 0.205 0.209 3.658 0.159 0.189
New York 1.850 0.179 0.179 2.782 0.183 0.183
Oakland 1.942 0.148 0.148 3.499 0.150 0.186
Puerto Vallarta 2.293 0.061 0.156 4.648 0.122 0.173
Salt Lake City 1.366 0.129 0.140 2.680 0.112 0.147
San Jose Del Cabo 2.977 0.137 0.159 5.887 0.142 0.229
Seattle 1.832 0.155 0.155 2.416 0.159 0.159
Washington DC 1.520 0.167 0.167 2.706 0.130 0.159
Winnipeg 2.159 0.148 0.163 4.356 0.217 0.217
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Figure 2-1 through Figure 2-3 show the daily LPV 95% horizontal accuracy at the PA evaluation sites, and Figure 2-4
through Figure 2-6 show the daily LPV 95% vertical accuracy. Noteworthy increases in the 95% PA position errors
over multiple evaluation sites due to geomagnetic activity in Figure 2-1 through Figure 2-6 are listed below.

e  April 14, 2022—Position errors in CONUS, Alaska and Canada were elevated. The maximum 95%
horizontal and vertical LPV errors were 1.515 meters and 2.808 meters at Gander and Iqaluit respectively.
The Kp index was 6.

e June 17, 2022—Position errors in CONUS and Alaska were elevated. The maximum 95% horizontal and
vertical LPV errors were 1.132 meters and 2.314 meters at Oakland. The Kp index was 4.
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Figure 2-2. LPV 95% Horizontal Accuracy
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Figure 2-7 and Figure 2-8 show the daily NPA 95% horizontal accuracy at the NPA evaluation sites for the reporting
period. The increases in 95% NPA position errors due to geomagnetic activity occurred on April 14, 2022.
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Figure 2-9 through Figure 2-12 show the distributions of the vertical and horizontal errors at all 38 WAAS receiver
for the quarter. Figure 2-9 and Figure 2-10 show the triangular distributions of vertical position error (VPE) versus
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VPL and horizontal position error (HPE) versus HPL: (1) the horizontal axis is the position error, (2) the vertical axis
is the WAAS protection level where lower protection levels equate to better availability, (3) the diagonal line shows
the point where error equals protection level, (4) above and to the left of the diagonal line show where errors are
bounded (WAAS is providing integrity in the position domain), and (5) below and to the right show where errors are
not bounded (HMI could be present). Figure 2-11 and Figure 2-12 show the 2-D histograms of HPE, VPE, and
normalized position errors: (1) the blue trace shows the distributions of the actual HPE and VPE; (2) the horizontal
axis is the position errors and the vertical axis is the total count of data samples (log scale) in each 0.1-meter bin; (3)
the magenta trace shows the distributions of the actual horizontal and vertical errors normalized by one-sigma value
of the protection level: horizontal protection level (HPL/6.0) and vertical protection level (VPL/5.33); (4) the
horizontal axis is the standard units and vertical axis is the observed distribution of normalized errors data samples in
each 0.1-sigma bin. The narrowness of the normalized error distributions indicates good safety performance.
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Figure 2-9. LPV Horizontal Error Bounding Triangle Chart
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Figure 2-10. LPV Vertical Error Bounding Triangle Chart
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Figure 2-11. LPV 2-D Horizontal Error Distribution Histogram
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Figure 2-12. LPV 2-D Vertical Error Distribution Histogram

3.0 AVAILABILITY

The WAAS availability evaluation documents the percentage of time the WAAS provided service for the operational
service levels defined in Table 1-1. The RTCA DO-229D VPL and HPL were computed for each evaluated receiver.
Table 3-1 shows the evaluated receivers, the 99% maintained protection levels, and the percentage in PA mode
(described in Section 2.0). The maximum and minimum VPL and HPL for this reporting period are listed as:

The maximum 99% CONUS HPL was 17.387 meters observed at Miami.

The maximum 99% CONUS VPL was 28.014 meters observed at Los Angeles.
The minimum 99% CONUS HPL was 10.452 meters observed at Denver.

The minimum 99% CONUS VPL was 19.550 meters observed at Denver.

The maximum 99% Alaska HPL was 19.285 meters observed at Cold Bay.

The maximum 99% Alaska VPL was 30.948 meters observed at Barrow.

The minimum 99% Alaska HPL was 13.194 meters observed at Juneau.

The minimum 99% Alaska VPL was 22.141 meters observed at Juneau.
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Table 3-1. 99% Protection Level

Location

Arcata
Atlantic City
Oklahoma City
Albuquerque
Anchorage
Atlanta
Barrow

Bethel

Billings
Boston
Chicago
Cleveland
Cold Bay
Dallas

Denver
Fairbanks
Gander

Goose Bay
Houston
Iqaluit
Jacksonville
Juneau

Kansas City
Kotzebue

Los Angeles
Memphis
Merida
Mexico City
Miami
Minneapolis
New York
Oakland
Puerto Vallarta
Salt Lake City
San Jose Del Cabo
Seattle
Washington DC
Winnipeg

99% 99%
HPL VPL
(Meters) (Meters)
14.173 28.436
14.401 23.091
12.324 22.805
11.448 24.798
13.886 22.368
11.883 22.267
15.077 30.948
15.388 25.500
12.255 19.661
15.487 21.994
11.373 21.431
13.692 22.694
19.285 27.818
10.737 21.177
10.452 19.550
13.304 23.850
21.208 29.097
20.199 26.419
11.720 22.674
24.391 32.730
13.842 24.449
13.194 22.141
10.494 23.158
15.320 27.958
12.768 28.014
11.100 22.697
21.948 38.364
26.681 46.722
17.387 27.653
11.460 20.524
15.246 22.244
13.008 27.896
28.050 51.681
10.942 21.422
25.177 49.428
12.753 22.642
12.830 23.065
13.553 20.216

WAAS Performance Analysis Report

Percentage

in

PA Mode

()
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
99.999
100
100
100
100
100
100
100
100
100
100
100

Availability of LP, LPV, and LPV200 services are evaluated by monitoring the WAAS protection levels at receiver
locations. Service is available when the VPL is less than the vertical alert limit (VAL) and the HPL is less than the
horizontal alert limit (HAL). When the protection level exceeds the alert limit, the service is unavailable and an outage
in service is recorded along with its duration. The operational service is not available again until both protection levels
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are within the alert limits for at least 15 minutes. Although this will cause minimal reduction in operational service
availability, it will substantially reduce the number of service outages and prevent excessive switching in/out of service
availability.

Table 3-2 shows the percentage of time LP, LPV, and LPV200 service is available using the 15-minute window
criteria. Table 3-3 shows LP, LPV, and LPV200 service outages and associated outage rates. The outage rate is the
percentage of theoretically interrupted approaches through a loss of operational service once the approach had started.
Figure 3-1 through Figure 3-6 show the daily availability of LPV and LPV200 service levels. Figure 3-7 through
Figure 3-12 show the daily interruptions of LPV and LPV200 service levels.

Table 3-2. PA Availability (15-minute window)

LP WAAS LPV WAAS LPV200 WAAS
Location With 15-Minute Window With 15-Minute Window With 15-Minute Window

(%) (%0) (%)
Arcata 100 100 99.99
Atlantic City PP 100 100 100
Atlantic City-GA-LL 100 100 100
Atlantic City-GB-LL 100 100 100
Atlantic City-a 100 100 100
Oklahoma City 100 100 99.99
Prescott 99.97 99.97 98.48
Albuquerque 100 100 99.99
Anchorage 100 100 100
Atlanta 100 100 100
Barrow 100 100 99.88
Bethel 100 100 99.99
Billings 100 100 100
Boston 100 100 100
Chicago 100 100 100
Cleveland 100 100 100
Cold Bay 100 100 99.94
Dallas 100 100 99.99
Denver 100 100 100
Fairbanks 100 100 99.99
Gander 100 100 99.92
Goose Bay 100 100 99.94
Houston 100 100 99.99
Iqaluit 99.93 99.89 99.22
Jacksonville 99.99 99.98 99.97
Juneau 100 100 100
Kansas City 100 100 100
Kotzebue 100 100 99.95
Los Angeles 100 100 100
Memphis 100 100 100
Merida 99.97 99.91 97.02
Mexico City 99.93 99.38 93.75
Miami 99.92 99.92 99.88
Minneapolis 100 100 100
New York 100 100 100
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LP WAAS LPV WAAS LPV200 WAAS
Location With 15-Minute Window With 15-Minute Window With 15-Minute Window
(%) (%) (%)
Oakland 100 100 99.99
Puerto Vallarta 99.99 98.89 91.15
Salt Lake City 100 100 100
San Jose Del Cabo 100 98.84 94.28
Seattle 100 100 99.99
Washington DC 100 100 100
Winnipeg 100 100 100

Table 3-3. LPV and LPV200 Outage Rate (Per 150-sec approach)

LP LP LPV LPV LPV200 LPV200
Location Outages Outage Outages QOutage Outages Outage
(Number) Rates (Number) Rates (Number) Rates

Arcata 0 0.000000 0 0.000000 1 0.000026
Atlantic City-a 0 0.000000 0 0.000000 0 0.000000
Oklahoma City 0 0.000000 0 0.000000 1 0.000022
Albuquerque 0 0.000000 0 0.000000 4 0.000076
Anchorage 0 0.000000 0 0.000000 0 0.000000
Atlanta 0 0.000000 0 0.000000 0 0.000000
Barrow 1 0.000019 1 0.000019 25 0.000478
Bethel 0 0.000000 0 0.000000 1 0.000019
Billings 0 0.000000 0 0.000000 0 0.000000
Boston 0 0.000000 0 0.000000 0 0.000000
Chicago 0 0.000000 0 0.000000 0 0.000000
Cleveland 0 0.000000 0 0.000000 0 0.000000
Cold Bay 0 0.000000 0 0.000000 3 0.000057
Dallas 0 0.000000 0 0.000000 1 0.000019
Denver 0 0.000000 0 0.000000 0 0.000000
Fairbanks 1 0.000019 1 0.000019 7 0.000134
Gander 2 0.000038 3 0.000057 4 0.000076
Goose Bay 0 0.000000 1 0.000019 1 0.000019
Houston 0 0.000000 0 0.000000 1 0.000019
Iqaluit 19 0.000368 24 0.000465 201 0.003917
Jacksonville 1 0.000019 1 0.000019 1 0.000019
Juneau 0 0.000000 0 0.000000 0 0.000000
Kansas City 0 0.000000 0 0.000000 1 0.000019
Kotzebue 0 0.000000 0 0.000000 6 0.000117
Los Angeles 0 0.000000 0 0.000000 1 0.000019
Memphis 0 0.000000 0 0.000000 1 0.000019
Merida 3 0.000058 4 0.000078 248 0.004956
Mexico City 7 0.000136 84 0.001638 473 0.009777
Miami 1 0.000019 1 0.000019 8 0.000153
Minneapolis 0 0.000000 0 0.000000 0 0.000000
New York 0 0.000000 0 0.000000 0 0.000000
Oakland 0 0.000000 0 0.000000 1 0.000019
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LP LP LPV LPV LPV200 LPV200
Location Outages Outage Outages Outage Outages Outage
(Number) Rates (Number) Rates (Number) Rates

Puerto Vallarta 1 0.000019 192 0.003761 542 0.011520
Salt Lake City 0 0.000000 0 0.000000 0 0.000000
San Jose Del Cabo 1 0.000021 106 0.002244 376 0.008347
Seattle 0 0.000000 0 0.000000 2 0.000038
Washington DC 0 0.000000 0 0.000000 0 0.000000
Winnipeg 0 0.000000 0 0.000000 0 0.000000
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Figure 3-9. LPV Outages
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Figure 3-10. LPV200 Outages
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Figure 3-11. LPV200 Outages
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Figure 3-12. LPV200 Outages

Availability of NPA service is evaluated by monitoring the WAAS HPL at receiver locations. Service is available
when the HPL is less than a HAL of 556 meters. The service is unavailable when HPL exceeds the HAL or when a
WAAS navigation message is not received, and the service outage and its duration are recorded. NPA service is not
available again until the HPL is within the HAL for at least 15 minutes. Table 3-4 shows the percentage of time that
NPA service is available using the 15-minute window criteria. Table 3-5 shows the NPA service outages and
associated outage rates. The outage rate is the percentage of theoretically interrupted NPA approaches through a loss
of operational service once the approach had started.
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Location

Albuquerque
Anchorage
Atlanta
Barrow
Bethel
Billings
Boston
Cleveland
Cold Bay
Fairbanks
Gander
Honolulu
Houston
Iqaluit
Juneau
Kansas City
Kotzebue
Los Angeles
Merida
Miami
Minneapolis
Oakland

Salt Lake City
San Jose Del Cabo

San Juan
Seattle
Tapachula

Washington DC

Location

Albuquerque
Anchorage
Atlanta
Barrow
Bethel
Billings
Boston
Cleveland
Cold Bay
Fairbanks

NPA
Outages
(Number)

42

NPA Availability

0

SO oo o oo OO

(Y0)
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

NPA

0

SO oo oo o oo

WAAS Performance Analysis Report

Table 3-4. NPA Availability (15-minute window)

(Excluding RAIM/FDE)

Table 3-5. NPA Outage Rates (Excluding FD/FDE)

QOutage
Rates

July 2022
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NPA NPA
Location Outages Outage
(Number) Rates
Gander 0 0
Honolulu 0 0
Houston 0 0
Iqaluit 0 0
Juneau 0 0
Kansas City 0 0
Kotzebue 0 0
Los Angeles 0 0
Merida 0 0
Miami 0 0
Minneapolis 0 0
Oakland 0 0
Salt Lake City 0 0
San Jose Del Cabo 0 0
San Juan 0 0
Seattle 0 0
Tapachula 0 0
Washington DC 0 0

The availability decreases for this quarter were due to satellite outages, geomagnetic activity, communication outages,
radio frequency interference (RFI), and elevated UDRE and GIVE values. Noteworthy events that affected availability
are:

e Apr 1 — Geomagnetic activity increased IGP GIVEs and reduced LPV200 availability in CONUS.

e  Apr 8 — Geomagnetic activity increased IGP GIVEs and reduced LPV200 availability in Canada.

Apr 14 — Geomagnetic activity increased IGP GIVEs and reduced LPV availability in Canada. The

elevated gives also reduced LPV200 availability in Canada and CONUS.

Apr 21 — Satellite maintenance elevated UDREs on PRN17 and reduced LPV200 availability in CONUS.

Apr 25 — GEO 135 was added to the WAAS System.

May 17 — GEO 138 was removed from the WAAS System.

May 19-20 — Satellite maintenance elevated UDREs on PRN18 and reduced LPV availability in CONUS

and Canada. The elevated UDRE:s also reduced LPV200 availability in CONUS, Alaska, and Canada.

May 21 — A GUS switchover on S15 caused a reduction of LPV200 availability in Canada.

e  May 26 — Satellite maintenance elevated UDREs on PRN12 and reduced LPV200 availability in Alaska
and Canada.

e Jun 24 — Satellite maintenance elevated UDREs on PRN9 and reduced LPV200 availability in CONUS.

e Jun 26 — Geomagnetic activity increased IGP GIVEs and reduced LPV200 availability in Canada.

4.0 COVERAGE

The WAAS coverage area evaluation estimates the percent of service volume where WAAS provided service for the
operational service levels defined in Table 1-1. The WAAS message and GPS/GEO satellite status are used to
determine WAAS availability across North America. For PA coverage, protection levels were calculated at 30-second
intervals at 1-degree spacing over the PA service volume, whereas for NPA coverage, the protection levels were
calculated at 30-second intervals at 5-degree spacing over the NPA service volume.

Daily PA analysis was conducted for LP, LPV, and LPV200 service levels. The PA coverage plots provide 100%,
99.9%, 99%, 98%, and 95% availability contours. Figure 4-1 shows the rollup LP North America coverage, Figure
4-2 shows the rollup LPV North America coverage, Figure 4-3 shows the rollup LPV200 North America coverage,
Figure 4-4 shows the daily LPV and LPV200 CONUS coverage, Figure 4-5 shows the daily LPV Alaska coverage at
99% availability and ionosphere Kp index values, and Figure 4-6 shows the daily LPV and LPV200 Canada coverage
at 99% availability and ionosphere Kp index values. See Appendix B: Additional Coverage Plots for coverage plots
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0f 98% LP and LPV availability contour and 99% LPV200 availability contour. Kp quantifies the disturbance in the
Earth's magnetic field and is an indicator of solar storms causing geomagnetic disturbances, which can cause an
unpredictable ionosphere. When the WAAS detects a disturbed ionosphere, it increases GIVE values that may result
in unavailable PA service.
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WAAS LP Coverage Contours
April 1 - June 30, 2022
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Figure 4-1. LP North America Coverage for the Quarter
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WARS LPY Coverage Contours
April 1 - June 30, 2022
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Figure 4-2. LPV North America Coverage for the Quarter
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WAAS LPY200 Coverage Contours
April 1 - June 30, 2022
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Figure 4-3. LPV200 North America Coverage for the Quarter
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Daily WAAS CONUS LPV and LPV200 Coverage
with Kp Values
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Figure 4-4. Daily LPV and LPV200 CONUS Coverage
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Daily WAAS Alaska LPV and LPV200 Coverage (99% Availability)

with Kp Values
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Figure 4-5. Daily LPV and LPV200 Alaska Coverage
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Daily WAAS Canada LPV and LPV200 Coverage (99% Availability)
with Kp Values
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Figure 4-6. Daily LPV and LPV200 Canada Coverage
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Daily analysis for NPA was conducted for the Required Navigation Performance (RNP) 0.1 and RNP 0.3 service
levels based on a 100% availability requirement. The NPA coverage plots provide 100%, 99.9%, and 99% availability
contours. Figure 4-7 shows the rollup RNP 0.1 coverage, and Figure 4-8 shows the rollup RNP 0.3 coverage for the
quarter. Figure 4-9 shows the daily RNP coverage at 100% availability and ionosphere Kp index values for this quarter.
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WARS RNP 0.2 Coverage Contours
April 1 - June 30, 2022
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Daily RNP Coverage (100% Availability) with Kp Values
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The coverage decreases for this quarter were due to satellite outages, geomagnetic activity, communication outages,
and elevated UDRE and GIVE values. Noteworthy events that affected coverage are:

e Apr 1 — Geomagnetic activity increased IGP GIVEs and reduced LPV200 availability in CONUS.

e  Apr 8 — Geomagnetic activity increased IGP GIVEs and reduced LPV200 availability in Canada.

Apr 14 — Geomagnetic activity increased IGP GIVEs and reduced LPV availability in Canada. The

elevated gives also reduced LPV200 availability in Canada and CONUS.

Apr 21 — Satellite maintenance elevated UDREs on PRN17 and reduced LPV200 availability in CONUS.

Apr 25 — GEO 135 was added to the WAAS System.

May 17 — GEO 138 was removed from the WAAS System.

May 19-20 — Satellite maintenance elevated UDREs on PRN18 and reduced LPV availability in CONUS

and Canada. The elevated UDRE:s also reduced LPV200 availability in CONUS, Alaska, and Canada.

May 21 — A GUS switchover on S15 caused a reduction of LPV200 availability in Canada.

e May 26 — Satellite maintenance elevated UDREs on PRN12 and reduced LPV200 availability in Alaska
and Canada.

e Jun 24 — Satellite maintenance elevated UDREs on PRN9 and reduced LPV200 availability in CONUS.

e Jun 26 — Geomagnetic activity increased IGP GIVEs and reduced LPV200 availability in Canada.

5.0 INTEGRITY

51 HMI Analysis

Integrity analysis includes the identification and evaluation of HMI as well as the generation of the safety index to
illustrate the safety margin provided by WAAS protection levels. The safety index is a metric that shows how well
the protection levels are bounding the maximum observed error when LPV service is available. The horizontal and
vertical safety margin index is the ratio of HPL/HPE and VPL/VPE, respectively, at the time the maximum position
error occurred. Section 2.0 provides a detailed description of the methodology for computing HPL, VPL, and position
errors.

A computed safety margin index of greater than one indicates safe bounding of the greatest observed error, less than
one indicates that the maximum error was not bounded, and a result equal to one means that the maximum position
error was equal to the protection level. An HMI event occurs if the position error exceeds the protection level in the
vertical or horizontal dimensions at any time and coupled with the passage of 6.2 seconds before this event is corrected
by WAAS.

Table 5-1 lists the safety margin index and the number of HMI events. For this reporting period, the lowest safety
margin index is 4.615 at Winnipeg and there were no HMI events. There has not been an HMI event since WAAS
was made available to the public in August 2000. In July 2003, WAAS was commissioned by the FAA for safety of
life services.

Table 5-1. Minimum Safety Margin Index and HMI Statistics

Horizontal Vertical Number
Location Safety Index Safety Index of
(meters) (meters) HMIs
Arcata 5.404 6.972 0
Atlantic City 4.940 5.047 0
Oklahoma City 4916 5.247 0
Albuquerque 6.578 9.606 0
Anchorage 7.310 6.947 0
Atlanta 9.774 5.868 0
Barrow 6.199 6.200 0
Bethel 7.187 8.725 0
Billings 6.479 7.770 0
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Horizontal Vertical Number
Location Safety Index Safety Index of
(meters) (meters) HMIs
Boston 7.368 10.436 0
Chicago 5.858 6.930 0
Cleveland 5.564 7.398 0
Cold Bay 10.475 6.564 0
Dallas 6.741 6.378 0
Denver 8.461 10.931 0
Fairbanks 10.600 6.138 0
Gander 7.913 8.043 0
Goose Bay 12.721 5.042 0
Houston 7.044 5.355 0
Iqaluit 7.460 4.768 0
Jacksonville 6.105 6.581 0
Juneau 6.647 5.363 0
Kansas City 6.574 8.336 0
Kotzebue 10.836 7.394 0
Los Angeles 6.362 6.608 0
Memphis 9.197 6.779 0
Merida 8.269 6.180 0
Mexico City 15.276 5.531 0
Miami 8.363 5.604 0
Minneapolis 4.882 6.301 0
New York 5.597 5.478 0
Oakland 6.737 6.675 0
Puerto Vallarta 16.425 8.190 0
Salt Lake City 7.770 8.908 0
San Jose Del Cabo 7.280 7.037 0
Seattle 6.448 6.293 0
Washington DC 5.976 7.666 0
Winnipeg 6.744 4.615 0

5.2 Broadcast Alerts

The WAAS transmits alert messages for user protection when the active WAAS corrections are no longer bound by
the UDREs. Alerts increase the UDRE for one or more PRNs, which can reduce the weighting of the satellite or
exclude the satellite from the navigation solution. An increase in UDREs after an alert effectively increases the user
protection levels (HPL and VPL), which affects the availability. Additionally, if an alert message sequence lasts for
more than 12 seconds, the WAAS fast corrections can time out and cause a loss of continuity. Table 5-2 shows the
total number of alerts and the average number of alerts per day.
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Table 5-2. WAAS SV Alert

Number of Alerts Average Alerts Per Day
Message Type SM9 S15 G30 CRE SM9 S15 G30 CRE
T2 11 11 9 5 0.1209 0.1209 0.1343 0.1064
T3 14 15 6 9 0.1538 0.1648 0.0896 0.1915
T4 21 19 12 10 0.2308 0.2088 0.1791 0.1493
T5 0 0 0 0 0 0 0 0
T6 0 0 0 0 0 0 0 0
T24 0 0 0 0 0 0 0 0
T26 0 0 1 0 0 0 0.0149 0
Total SV Alerts 46 45 28 24 0.5055 0.4945 0.4179 0.4471
Days in Service 91 91 67 47

Figure 5-1 provides the daily SV alerts. The number of alerts on one GEO is often the same as the number of alerts
on the other GEO; therefore, lines tend to overlap in most points on this plot.

SV Alerts
1 April - 30 June 2022

——SM9
—=—515
—— G

CRE

Number of Alerts

L

Figure 5-1. SV Daily Alert Trend

53 Availability of WAAS Messages (SM9, S15, G30, and CRE)

Accurate and current calculations of user position are dependent on the broadcast and receipt of the WAAS message
within precise time specifications. This aspect of the WAAS is critical to maintaining continuity requirements. Each
message type in the WAAS SIS has a specific timeout interval and expected worst-case broadcast interval. Table 5-3
lists the maximum intervals at which each message must broadcast to meet system requirements.
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Table 5-3. Update Rates for WAAS Messages

Associated Maximum En'Route, Precision Approach
Data Message Types Update Interval Terminal, NPA Timeout (seconds)
(seconds) Timeout (seconds)
WAAS in Test Mode 0 6 N/A N/A
PRN Mask 1 60 None None
UDREI 2-6, 24 6 18 12
Fast Corrections 2524 See Table A-8 in See Table A-8 in See Table A-8 in
’ RTCA DO-229C RTCA DO-229C RTCA DO-229C
Long Term 24,25 120 360 240
Corrections
GEO Nav. Data 9 120 360 240
Fast Corrgctlon 7 120 360 240
Degradation
Weighting Factors 8 120 240 240
Degradation 10 120 360 240
Parameters
Tonospheric Grid Mask 18 300 None None
lonospheric 26 300 600 600
Corrections
UTC Timing Data 12 300 None None
Almanac Data 17 300 None None

GUS switchovers and broadcast WAAS alerts can interrupt the normal broadcast message stream. If these events
occur when the maximum interval of a specific message is approaching, that message may be delayed, resulting in its
late transmittal.

For this quarter, statistics reported for late messages were mainly caused by GEO SIS outages, GUS switchovers, and
SV alerts; excluding message type 7 and 10. Furthermore, the delay of message types 7 and 10 had little or no impact
on user performance and safety, and were not caused by GEO SIS outages, GUS switchovers, or SV alerts. Table 5-4
through Table 5-8 show statistics for fast correction, long correction, ephemeris covariance, ionosphere correction,
and ionospheric mask message rates broadcasted on SM9 GEO. Table 5-9 through Table 5-13 show statistics for
message rates broadcasted on S15 GEO. Table 5-14 through Table 5-18 show statistics for message rates broadcasted
on G30 GEO, and Table 5-19 through Table 5-23 show statistics for messages broadcasted on CRE GEO.

SM9 and S15 GEOs were in service for the entire quarter. G30 GEO entered service April 26, 2002 and CRE GEO
was decommissioned on May 17, 2022.

Table 5-4. WAAS Fast Correction and Degradation Message Rates—SM9

Message On Time Late Max Late Length
Type (number received) (number received) (seconds)

1 107270 9 180
2 1310357 59 14
3 1310327 76 13

4 1310398 58 12

7 99541 8 187
9 92139 0 0

10 99560 11 180
17 40052 1 329
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Table 5-5. WAAS Long Correction Message Rates (Type 24 and 25)-SM9

PRN On Time Late Max Late Length
(number received) (number received) (seconds)
1 48162 4 184
2 47797 3 170
3 47372 0 0
4 46710 5 180
5 47258 1 163
6 47419 5 185
7 46882 3 180
8 47745 2 180
9 46652 1 186
10 46806 4 190
11 18864 0 0
12 46450 3 172
13 48564 2 172
14 45888 3 166
15 47223 3 166
16 47464 3 176
17 47011 3 170
18 46456 3 173
19 46001 3 180
20 47953 1 163
21 49781 2 163
22 46579 1 185
23 46588 3 185
24 48802 1 186
25 48564 3 176
26 47925 0 0
27 48448 1 167
29 47110 1 180
30 46818 2 166
31 47364 1 157
32 46122 3 167

Table 5-6. WAAS Ephemeris Covariance Message Rates (Type 28)-SM9

PRN On Time Late Max Late Length
(number received) (number received) (seconds)
1 39633 2 155
2 39257 2 210
3 38904 3 212
4 38386 5 206
5 38815 1 206
6 38948 2 203
7 38515 5 211
8 39188 3 208
9 38280 2 152
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PRN On Time Late Max Late Length
(number received) (number received) (seconds)

10 38489 2 205
11 15463 0 0

12 38149 4 210
13 39957 2 210
14 37751 1 211
15 38737 2 144
16 38965 3 210
17 38645 2 159
18 38166 2 210
19 37838 4 209
20 39313 3 211
21 40994 4 206
22 38272 5 212
23 38231 2 209
24 40140 4 194
25 39929 1 145
26 39345 3 206
27 39858 6 216
29 38727 1 136
30 38498 2 205
31 38852 1 129
32 37920 4 211
131 75153 4 209
133 75321 3 209
135 54884 5 5528
138 38660 7 211

Table 5-7. WAAS Ionospheric Correction Message Rates (Type 26)-SM9

Band Block On Time Late Max Late Length
(number received) (number received) (seconds)
0 0 27296 7 576
0 1 27296 6 576
0 2 27299 7 576
1 0 27283 7 518
1 1 27308 6 511
1 2 27294 7 576
1 3 27284 8 576
1 4 27300 7 576
2 0 27289 8 576
2 1 27294 3 576
2 2 27313 6 576
2 3 27282 8 480
2 4 27300 7 576
3 0 27280 9 482
3 1 27292 8 576

Report 81 60 July 2022



Report 81

Band Block On Time. Late . Max Late Length
(number received) (number received) (seconds)
3 2 27282 11 576
9 0 27295 11 576
9 1 27301 8 576
9 2 27288 10 477
9 3 27305 6 477
9 4 27288 10 575
9 5 27290 13 580
9 6 27295 7 576

Table 5-8. WAAS lonospheric Mask Message Rates (Type 18)-SM9

Band

0

O W N =

Table 5-9. WAAS Fast Correction and Degradation Message Rates—S15

Message Type On Time. Late . Max Late Length
(number received) (number received) (seconds)
1 104565 7 166
2 1310358 38 18
3 1310368 38 18
4 1310396 29 24
9 92117 1 169
10 97057 9 192

Table 5-10. WAAS Long Correction Message Rates (Type 24 and 25)-S15

PRN
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(number received) (number received)

35787
35752
35801
35804
35796

On Time

(number received) (number received)

48149
47773
47375
46714
47219
47423
46846
47748
46630
46804
18864
46432
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PRN On Time Late Max Late Length
(number received) (number received) (seconds)
13 48553 1 167
14 45893 0 0
15 47200 0 0
16 47445 3 167
17 47016 0 0
18 46432 1 158
19 46013 1 159
20 47931 0 0
21 49779 0 0
22 46573 1 180
23 46546 1 162
24 48826 0 0
25 48531 0 0
26 47897 1 166
27 48442 1 166
29 47076 1 177
30 46790 0 0
31 47349 0 0
32 46133 0 0

Table 5-11. WAAS Ephemeris Covariance Message Rates (Type 28)-S15

PRN On Time Late Max Late Length
(number received) (number received) (seconds)
1 39629 5 207
2 39234 0 0
3 38900 1 163
4 38387 0 0
5 38775 3 153
6 38963 2 207
7 38484 7 200
8 39168 5 186
9 38260 4 207
10 38475 5 190
11 15466 0 0
12 38138 0 0
13 39898 13 216
14 37712 9 192
15 38718 0 0
16 38955 2 210
17 38638 3 199
18 38133 10 192
19 37848 3 193
20 39274 2 209
21 40961 6 210
22 38275 5 159
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PRN On Time Late Max Late Length
(number received) (number received) (seconds)

23 38208 2 184
24 40153 5 146
25 39908 0 0

26 39332 1 193
27 39865 6 200
29 38700 3 208
30 38479 1 144
31 38829 0 0

32 37902 1 121
131 75121 5 194
133 75293 8 194
135 54867 5 5526
138 38630 3 162

Table 5-12. WAAS Ionospheric Correction Message Rates (Type 26)-S15

Band Block On Time. Late . Max Late Length
(number received) (number received) (seconds)
0 0 27274 5 417
0 1 27274 7 411
0 2 27294 6 576
1 0 27274 7 576
1 1 27287 4 528
1 2 27280 6 576
1 3 27280 6 416
1 4 27280 9 576
2 0 27270 5 468
2 1 27272 8 579
2 2 27284 8 471
2 3 27266 8 482
2 4 27277 7 487
3 0 27272 10 518
3 1 27270 11 542
3 2 27260 9 513
9 0 27264 14 508
9 1 27272 13 576
9 2 27275 15 544
9 3 27273 10 451
9 4 27274 10 582
9 5 27294 7 383
9 6 27271 7 429
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Table 5-13. WAAS Ionospheric Mask Message Rates (Type 18)-S15

Band On Time Late Max Late Length
(number received) (number received) (seconds)
0 35428 2 364
1 35439 4 422
2 35393 1 321
3 35368 0 0
9 35380 3 371

Table 5-14. WAAS Fast Correction and Degradation Message Rates—G30

Message Type On Time. Late . Max Late Length
(number received) (number received) (seconds)
0 9631 1 8
1 75683 13 184
2 940521 234 18
3 950088 266 18
4 950199 238 18
7 70160 18 199
9 66824 10 185
17 30078 0 0

Table 5-15. WAAS Long Correction Message Rates (Type 24 and 25)-G30

PRN On Time Late Max Late Length
(number received) (number received) (seconds)

1 34908 18 187
2 34616 12 186
3 34350 14 198
4 33793 22 186
5 34232 20 186
6 34328 15 182
7 34038 17 185
8 34541 17 186
9 33706 22 187
10 33966 12 186
11 18864 0 0

12 33543 10 182
13 35230 15 186
14 33219 15 186
15 34237 8 186
16 34433 11 187
17 34264 17 186
18 33611 20 186
19 33322 15 185
20 34734 19 187
21 36286 12 182
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PRN On Time Late Max Late Length
(number received) (number received) (seconds)
22 33740 17 200
23 33824 17 186
24 35409 18 187
25 35173 8 186
26 34754 16 182
27 35184 16 181
29 34131 16 180
30 33982 12 186
31 34259 16 186
32 33484 13 182

Table 5-16. WAAS Ephemeris Covariance Message Rates (Type 28)-G30

PRN On Time Late Max Late Length
(number received) (number received) (seconds)
1 28698 14 211
2 28432 15 212
3 28164 23 212
4 27784 10 209
5 28128 13 211
6 28204 14 210
7 27915 19 210
8 28356 16 212
9 27641 27 211
10 27912 15 210
11 15462 1 122
12 27536 14 211
13 28967 23 212
14 27315 15 212
15 28084 11 210
16 28245 14 211
17 28176 12 211
18 27606 17 211
19 27398 17 211
20 28489 14 211
21 29836 20 212
22 27722 21 211
23 27783 11 211
24 29069 23 212
25 28918 15 210
26 28522 23 212
27 28947 14 210
29 28056 16 212
30 27941 18 210
31 28109 12 211
32 27524 9 212
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PRN On Time Late Max Late Length
(number received) (number received) (seconds)
131 54601 23 212
133 54603 29 5514
135 54645 25 212
138 17845 34 212

Table 5-17. WAAS Ionospheric Correction Message Rates (Type 26)-G30

Band Block On Time Late Max Late Length
(number received) (number received) (seconds)
0 0 19770 19 870
0 1 19795 17 576
0 2 19773 20 580
1 0 19790 12 576
1 1 19785 14 576
1 2 19787 13 587
1 3 19774 19 594
1 4 19784 11 577
2 0 19788 17 582
2 1 19801 14 576
2 2 19787 13 581
2 3 19794 7 576
2 4 19795 8 576
3 0 19787 10 582
3 1 19790 11 580
3 2 19783 16 577
9 0 19781 16 582
9 1 19782 12 576
9 2 19762 21 576
9 3 19772 16 576
9 4 19804 18 576
9 5 19787 13 577
9 6 19786 15 576

Table 5-18. WAAS Ionospheric Mask Message Rates (Type 18)-G30

Band On Time Late Max Late Length
(number received) (number received) (seconds)
0 25683 13 480
1 25658 17 480
2 25699 11 475
3 25679 8 480
9 25717 7 480
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Table 5-19. WAAS Fast Correction and Degradation Message Rates—CRE

Message Type On Time. Late . Max Late Length
(number received) (number received) (seconds)

1 58499 2 169
2 714224 32 13

3 714255 41 12

4 714281 30 12
7 54540 2 156
9 50201 2 181
10 54499 3 150
17 25770 0 0

Table 5-20. WAAS Long Correction Message Rates (Type 24 and 25)-CRE

PRN
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On Time

(number received) (number received)

26292
25969
25833
25531
25718
25786
25557
26248
25540
25545
25400
26417
25061
25723
25924
25413
25516
25001
26101
27042
25482
25351
26484
26453
26163
26454
25643
25462
25866
25104
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Max Late Length
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Table 5-21. WAAS Ephemeris Covariance Message Rates (Type 28)-CRE

Table 5-22. WAAS Ionospheric Correction Message Rates (Type 26)-CRE

Band Block On Time Late Max Late Length
(number received) (number received) (seconds)
0 0 14863 4 393
0 1 14851 5 383
0 2 14857 8 577
1 0 14863 3 370
1 1 14862 6 344
1 2 14869 2 576

PRN
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131
133
135
138

On Time

(number received) (number received)

21628
21330
21217
20991
21124
21184
20971
21540
20975
21004
20840
21691
20591
21098
21277
20899
20929
20552
21364
22241
20927
20827
21785
21740
21494
21783
21061
20934
21199
20620
40795
41101
17957
41133
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Max Late Length
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Band Block On Time. Late . Max Late Length
(number received) (number received) (seconds)
1 3 14859 3 576
1 4 14859 3 358
2 0 14860 3 362
2 1 14863 2 352
2 2 14856 6 360
2 3 14852 5 576
2 4 14857 4 576
3 0 14854 3 576
3 1 14851 4 524
3 2 14860 6 576
9 0 14863 3 542
9 1 14860 4 519
9 2 14860 3 524
9 3 14857 5 576
9 4 14865 3 539
9 5 14864 3 513
9 6 14852 6 520

Table 5-23. WAAS Ionospheric Mask Message Rates (Type 18)-CRE

Band On Time . Late . Max Late Length
(number received) (number received) (seconds)

0 19492 1 352

| 19503 5 444

2 19493 1 326

3 19529 1 458

9 19479 1 302

5.4 Satellite Glitches

The GPS satellites will occasionally experience periods of signal carrier stability glitches of varying magnitude. These
glitches are short degradations in the signal, which in severe cases may cause WAAS to lose track or cycle slip for
some or all of the WAAS receivers. The more severe glitches will cause the WAAS-reported UDRE to increase to
“Not Monitor” and result in an alert.

Figure 5-2 shows satellite glitches visible to WAAS for the quarter. Glitches are categorized into four severity levels.
Severity zero glitches occur when a WAAS reference station receiver tracks more than 14 satellites. The WAAS
reference station software is limited to sending data for no more than 14 satellites. Severity one glitches cause a
significant number of the receivers to report bad subframe parity data, cycle slips, or when the receivers lose track of
L1 and/or L2. Severity two glitches cause all of the receivers to report bad subframe parity data and no SQM data.
Severity three glitches cause all of the receivers to lose track of both L1 and L2.
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Glitch Events 04-01-2022 to 06-30-2022
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Figure 5-2. SV Glitch Trend
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6.0 SV RANGE ACCURACY

WAAS transmits UDRE and GIVE values to support protection levels such that the position error is bounded
99.9999%. The position domain analysis in this report provides the information regarding how well the transmitted
WAAS UDRE and GIVE values bound the position errors. A UDRE is broadcasted by the WAAS for each monitored
satellite, and the 95% error bound and the maximum normalized value (divided by sigma UDRE) of the pseudorange
residual error after application of fast and long-term corrections is checked. The pseudorange residual error is
determined by taking the difference between the raw pseudorange and a calculated reference range. The reference
range is equal to the true range between the corrected satellite position and surveyed user antenna plus all corrections
(i.e., WAAS fast clock, WAAS long-term clock, WAAS ionospheric delay, tropospheric delay, receiver clock bias,
and multipath). Because the true ionospheric delay and multipath error are not precisely known, the estimated variance
in these error sources are added to the UDRE before comparing it to the normalized residual error.

The GPS satellite range residual errors were calculated for 12 WAAS receivers during the quarter. Table 6-1 and
Table 6-2 show the range error 95% index, maximum range error, and maximum normalized value (divided by
sigma_UDRE) at the time of the maximum range error. Figure 6-1 through Figure 6-3 show the 95% range error for
each SV measured by the WAAS receivers at the Washington, DC reference station.
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Table 6-1. Range Error 95% Index and 3.29 Sigma Bounding

Site Minneapolis Chicago Boston Juneau Honolulu Salt Lake City
PRN 0.95 Max Max 0.95 Max Max 0.95 Max Max 0.95 Max Max 0.95 Max Max 0.95 Max Max
1 Range Range Range  Range Range Range  Range Range Range  Range Range Range  Range Range Range  Range Range  Range
Error Error Error Error Error Error Error Error Error Error Error Error Error Error Error Error Error Error

(Meters) (Meters) Sigma (Meters) (Meters) Sigma (Meters) (Meters) Sigma (Meters) (Meters) Sigma (Meters) (Meters) Sigma (Meters) (Meters) Sigma

1 0.955 3.384 1.168 1.085 2.618 0.770 1.143 3.006 0.929 1.168 3.805 1.240 1.139 3.201 1.393 0.946 3.345 0.882
2 0.838 2.263 0.742 0.973 2.171 0.777 0.904 1.975 0.767 1.397 2.529 0.783 1.641 3.990 1.702 1.080 3.190 1.014
3 0.927 3.059 1.007 1.205 6.467 1.908 1.350 2.937 1.386 1.232 2.716 0.909 1.457 3.973 1.219 1.293 4.000 1.188
4 1.213 3.107 1.065 1.413 4.113 1.272 1.029 2.115 0.864 1.400 2.808 0.789 1.063 1.960 0.825 1.045 2.302 0.749
5 0.802 2.040 1.374 0.920 1.965 0.886 0.843 1.881 1.306 1.178 3.516 1.118 1.480 3.684 1.488 1.135 2.279 0.863
6 0.925 2.371 0.927 0.954 2431 1.021 1.103 2.851 0.986 1.594 2.936 0.988 1.136 2.632 0.841 0.971 3.584 1.050
7 1.766 3.700 1.162 1.013 2.700 0.826 1.578 3.229 1.008 1.353 3.270 1.013 1.246 2.174 1.322 1.038 2.848 0.882
8 1.911 4210 1.311 1.129 2.752 0.955 0.908 2.165 0.681 1.329 2.885 2.094 1.072 2.397 0.785 0.934 2.723 0.832
9 1.089 2.437 0.966 1.216 3.749 1.123 1.096 2.506 0.957 1.286 2.515 1.524 1.488 2.927 0.891 0.900 3.306 1.130
10 0.997 2.385 1.148 1.108 2.982 1.006 1.009 2.345 1.022 1.192 2.765 0.981 1.293 2.306 1.449 0.857 2.954 1.028
11 1.286 2.134 0.700 1.134 3.421 1.147 1.455 2477 1.227 1.562 2.967 1.336 1.498 5.227 1.445 1.531 3.196 1.385
12 0.806 1.809 0.781 0.934 2.943 1.081 1.189 3.947 0.729 1.222 2.789 1.028 1.617 3.372 1.086 1.201 2.586 1.022
13 1.482 4.745 1.421 1.149 2.259 0.699 1.347 3.884 1.123 1.447 4.455 1.458 1.047 2.500 1.006 0.928 4.795 1.330
14 1.233 3.203 1.029 1.287 3.588 1.216 1.108 2.368 0.829 1.487 2.880 0.956 1.558 3.746 1.363 1.150 2.634 1.077
15 1.606 3.407 1.107 0.851 2.694 0.818 1.053 3.165 1.040 1.136 2.502 1.025 1.048 2.667 1.197 0.879 2.338 0.687
16 1.199 2.352 0.879 0.832 2.494 0.984 1.032 2.440 0.744 1.362 2.608 0.902 1.207 2.624 0.918 0.942 2.147 0.630
17 1.145 3.181 1.245 1.229 3.006 1.018 1.285 2.431 0.787 1.407 3.884 1.316 2.090 11.187 4.146 1.179 2.549 0.980
18 1.188 2.424 0.809 1.090 2.697 0.463 0.950 2.038 0.647 1.295 3.408 0.964 1.374 2.779 1.082 0.947 2.401 0.802
19 1.238 3.493 1.113 0.892 1.743 0.749 1.281 2.762 0.882 1.560 3.443 1.731 1.305 4.756 1.313 1.282 5.702 1.693
20 1.713 3.135 1.262 0.967 2.778 1.014 1.075 2.762 0.955 1.503 3.693 1.156 1.460 3.467 1.695 1.225 2.908 0.859
21 1.431 6.146 1.810 0.894 2.309 0.733 1.140 2.832 0.827 1.420 3.124 1.867 1.393 5.877 1.975 1.146 3.611 1.153
22 0.966 2.746 0.891 1.228 2.506 1.012 0.890 2.038 1.194 1.539 3.081 1.301 1.513 3.546 0.569 0.956 3.266 1.264
23 1.025 2.578 0.818 0.805 2.081 0.673 0.857 2.311 1.739 1.231 2.996 0.875 1.370 2.315 1.595 0.898 2.138 0.878
24 1.129 2.595 0.791 0.930 2.194 0.742 0.941 3.173 0.939 1.453 3.519 1.327 1.111 2.290 0.679 1.522 4.186 1.129
25 0.973 2.292 1.304 0.853 2.045 0.937 1.031 2.232 1.058 1.519 3.391 1.375 1.477 3.109 1.079 1.428 3.717 1.085
26 1.088 2.553 0.967 1.217 3.605 1.101 0.926 2.871 0.865 1.129 2.878 0.992 1.201 2.160 0.842 1.034 2.753 0.921
27 0.910 2.388 0.761 0.938 2.963 0.963 1.073 3.058 0.917 1.148 2.470 0.959 1.142 3.924 1.233 0.765 1.988 0.561
28 - - - - - - - - - - - - - - - - - -

29 1.095 2451 1.002 0.881 1.848 0.904 1.129 2.619 1.274 1.181 2411 0.748 1.590 3.227 1.116 1.212 3.450 1.039
30 1.373 2.976 0.985 1.124 3.378 1.033 1.160 2.503 1.037 1.165 2.703 0.890 1.408 2.661 0.999 1.015 2.186 1.005
31 0.857 1.850 0.630 0.797 2.196 0.733 0.886 2.453 1.174 1.216 3.127 1.033 1.320 3.391 1.068 0.889 3.115 0.975
32 1.039 2.691 0.879 0.810 2.075 0.960 0.936 2.332 0.742 0.943 3.216 1.380 1.396 5.604 1.668 1.026 4.619 1.406

131 1.684 5.072 0.635 1.291 4.618 0.414 1.680 4.504 0.468 1.894 5.673 0.713 1.683 4.030 0.699 1.274 5.019 0.936
133 2.263 4.100 0.856 2.091 4.540 0.804 1.099 2.648 0.534 1.442 3.046 0.651 1.329 3.388 0.878 1.136 2.842 0.681
138 1.669 4.594 1.212 1.571 3.858 1.099 1.518 3.079 0.517 1.369 2.880 0.569 1.630 3.180 0.812 1.413 2.823 0.696
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Site
PRN
!

0NN AW~

Billings
0.95 Max
Range Range
Error Error
(Meters) (Meters)
1.125 2.243
1.130 2.467
1.038 2.323
0.843 2.167
1.137 2.721
1.468 3.980
1.067 2.392
1.135 2.572
1.143 2.936
1.171 3.661
1.386 2.674
1.115 2.609
1.023 2.407
0.970 2.249
1.311 4.026
1.630 4.130
1.370 3.421
0.902 1.919
1.329 4.056
1.212 2.907
1.315 2.605
1.030 3.384
0.888 2.986
1.041 2.234
1.229 2.630
1.132 4.131
1.220 2.628
1.074 2.358
1.381 2.654
1.186 3.265
1.234 3.207
2.029 3.953
1.582 3.533
1.383 2.997

Report 81

Max
Range
Error
Sigma
0.977
1.028
1.059
0.655
0.876
1.475
0.814
0.816
1.245
1.116
1.137
0.830
0.947
1.277
1.293
1.576
1.043
1.107
1.221
1.066
0.770
1.035
1.157
0.984
0.845
1.301
0.885

0.993
1.151
1.036
1.177
0.618
0.805
0.739

0.95
Range
Error

(Meters)
1.080
1.300
1.156
1.094
2.812
2.101
1.244
1.106
1.072
1.050
1.815
1.354
1.255
1.396
1.217
1.330
1.218
1.882
1.162
1.226
1.075
1.193
1.113
1.129
1.098
1.184
1.093

1.018
1.239
1.754
1.456
1.480
1.309
1.834

Miami
Max
Range
Error

(Meters)
2.638
4.276
2.282
2.157
8.822
8.651
3.796
3.000
3.151
2.736
4.230
3.467
3.891
3.160
2.573
2.801
2.750
4.906
2.885
3.312
3.005
2.484
3.772
2.322
2.163
3.890
2.187

2.168
2.693
8.491
5.394
4.764
3.890
5.236

Table 6-2. Range Error 95% Index and 99.9% Bounding

Max
Range
Error
Sigma
1.492
1.235
1.059
1.376
1.580
2.653
1.182
1.817
1.820
0.987
1.279
1.151
1.384
0.991
0.980
0.962
1.157
1.548
0.759
1.082
1.873
0.787
1.420
1.394
1.298
1.404
1.137

0.559
1.398
2.403
1.517
0.569
0.799
0.287

Albuquerque
0.95 Max
Range Range
Error Error
(Meters) (Meters)
1.231 4.742
0.891 2.290
0.987 2.861
0.879 2.157
0.994 2.213
0.896 2.042
0.758 1.626
1.591 4.339
0.840 2.979
0.797 2.026
1.502 2.367
1.007 2.862
0.876 2.454
0.802 2.088
1.042 2.788
1.495 2.618
1.135 2.875
0.939 2.187
1.379 3.421
1.310 3.167
1.100 3.565
1.207 3.020
0.831 1.976
0.889 1.993
1.175 2.296
1.171 3.230
1.549 3.576
1.023 3.313
0.953 2.789
0.897 1.983
0.907 2.753
1.943 5.708
1.929 3.562
1.305 2.852

Max
Range
Error
Sigma
1.456
0.637
0.870
0.781
1.659
1.487
0.597
1.349
0.938
0.588
0.646
0.861
0.733
0.374
0.939
0.892
0.775
0.625
0.968
1.670
1.106
0.940
0.587
0.627
1.692
1.087
1.052

1.014
0.782
0.541
1.003
1.073
0.852
0.655

73

Kansas City
Max
Range
Error
(Meters)

0.95
Range
Error

(Meters)
0.933
1.219
0.970
0.801
2.071
2.150
1.045
1.264
1.093
1.518
1.495
1.380
1.300
1.131
1.700
1.776
1.404
0.855
1.305
1.298
1.503
0.960
1.304
1.015
1.115
1.092
0.826

1.154
1.223
1.347
0.979
1.351
2.101
2.501

2.726
2.398
3.717
2.611
5.031
3.891
2.045
4.482
5.613
3.503
3.438
4.521
2.446
2.621
4.026
4.390
2.857
1.751
4.953
5.342
3.700
3.157
2.982
2.301
3.345
4.436
2.691

2.799
2.927
6.612
3.073
4.627
3.582
4.171

Max
Range
Error
Sigma
1.067
0.748
1.254
1.104
1.916
1.210
1.334
1.957
2.031
1.074
1.049
1.477
0.808
1.040
1.260
1.646
1.455
0.703
1.742
1.899
1.137
1.082
1.129
0.940
1.208
1.457
1.021

1.061
1.402
2.049
0.966
0.696
0.859
1.129
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0.95
Range
Error

(Meters)
1.364
1.090
1.424
1.238
1.136
1.313
1.254
1.924
1.226
1.009
1.406
1.194
1.228
1.029
1.316
1.264
1.294
1.253
1.057
1.293
1.146
1.436
0.911
1.161
1.310
1.452
1.158

1.307
0.996
1.673
1.228
2.234
1.816
2.328

Los Angeles
Max
Range
Error
(Meters)

3.742
2.739
3.355
2.687
2.204
3.628
2.384
4.418
2.970
2.032
2.494
2917
4.291
2.387
4.745
2312
2.727
3.395
2.660
2.506
3.213
2.657
2.552
2.503
2.614
3.783
4.510

3.051
2.378
3.210
2.265
6.679
3.456
4.214

Max
Range
Error
Sigma
1.131
1.103
0.997
0.965
1.365
1.138
0.825
1.488
0.828
1.096
0.730
0.841
1.260
0.773
1.342
1.010
1.425
0.671
1.366
0.735
1.091
0.851
0.961
0.775
0.897
1.166
1.366

0.954
0.606
0.915
0.742
1.139
0.724
0.922

Atlanta
0.95 Max
Range Range
Error Error
(Meters) (Meters)
1.085 2.375
0.816 1.738
1.899 3.388
0.762 1.746
0.823 1.970
0.857 2.651
1.061 2.828
0.990 2.036
0.917 1.902
0.914 1.985
1.227 2.351
0.779 2.572
0.845 1.794
0.839 1.952
0.786 1.751
0.860 1.878
1.094 2.707
0.805 1.750
0.892 1.855
0.982 2.186
0.858 2.230
0.848 1.616
0.850 1.807
0.877 2.474
1.110 2.456
0.860 2.069
1.020 2.107
1.075 2.565
1.139 2.236
1.017 3.085
0.798 1.835
1.499 5.289
1.239 3.117
1.552 3.234
July 2022

Max
Range
Error
Sigma
0.788
0.900
1.697
0.782
1.285
0.890
1.007
1.430
0.878
1.470
0.914
0.802
0.560
1.223
1.042
0.569
0.869
0.643
1.097
0.693
0.410
0.966
1.384
0.652
0.969
1.363
1.119

0.817
1.065
1.148
0.561
0.702
0.786
0.490
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Figure 6-1. Range Error (PRN1 — PRN16) — Washington DC
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Figure 6-3. Range Error (PRN131, PRN133, and PRN138) — Washington DC

WAAS transmits UDRE and GIVE values to support protection levels such that the position error is bounded
99.9999%. The position domain analysis in this report provides the information regarding how well the transmitted
WAAS UDRE and GIVE values bound the position errors. A UDRE is broadcasted by the WAAS for each monitored
satellite, and the 95% error bound and the maximum normalized value (divided by sigma UDRE) of the pseudorange
residual error after application of fast and long-term corrections is checked. The pseudorange residual error is
determined by taking the difference between the raw pseudorange and a calculated reference range. The reference
range is equal to the true range between the corrected satellite position and surveyed user antenna plus all corrections
(i.e., WAAS fast clock, WAAS long-term clock, WAAS ionospheric delay, tropospheric delay, receiver clock bias,
and multipath). Because the true ionospheric delay and multipath error are not precisely known, the estimated variance
in these error sources are added to the UDRE before comparing it to the normalized residual error.

A GIVE is broadcasted by the WAAS for each monitored IGP and the maximum normalized value (divided by
sigma_UISE [User Ionospheric Slant Error]) of the ionospheric error after application of ionospheric corrections is
checked. The WAAS broadcasts the ionospheric model using IGPs at predefined geographic locations. Each IGP
contains the vertical ionospheric delay and the delay error in the form of the GIVE. The ionospheric error is determined
by taking the difference between the WAAS vertical ionospheric delay interpolated from the IGP and GPS dual
frequency measurement at that GPS satellite.

The GPS satellite ionospheric errors were calculated for 12 WAAS receivers during the quarter. Table 6-3 and Table
6-4 show the ionospheric error 95% index, maximum ionospheric error, and maximum normalized value (divided by
sigma_UISE) for each SV at the selected locations. Figure 6-4 and Figure 6-5 show the 95% ionospheric error for
each SV measured by the WAAS receiver at the Washington, DC reference station.
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Table 6-3. Ionospheric Error 95% Index and 99.9% Sigma Bounding

Site Minneapolis Chicago Boston Juneau Honolulu Salt Lake City

PRN 0.95 Max Max 0.95 Max Max 0.95 Max Max 0.95 Max Max 0.95 Max Max 0.95 Max Max
l Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono
Error Error Error Error Error Error Error Error Error Error Error Error Error Error Error Error Error Error
(Meters) (Meters) Sigma (Meters) (Meters) Sigma (Meters) (Meters) Sigma (Meters) (Meters) Sigma (Meters) (Meters) Sigma (Meters) (Meters) Sigma
1 0.470 1.485 0.663 0.563 2.897 0.807 0.457 2.494 0.742 0.470 2.183 0.601 0.426 2.060 0.791 0.422 1.238 0.309
2 0.459 1.845 0.622 0.930 2.378 0.807 0.370 1.660 0.462 0.724 2.378 0.984 0.527 2.609 0.805 0.391 2.057 0.610
3 0.419 2.046 0.610 0.582 4.204 1.113 0.601 2.406 0.618 0.466 2.483 0.848 0.576 2.173 0.751 0.656 2.269 0.694
4 0.500 3.419 0.620 0.603 2.104 0.454 0.567 6.820 0.218 0.562 2.404 0.535 0.647 2.091 0.606 0.616 1.525 0.395
5 0.388 1.899 0.770 0.848 2.628 0.872 0.481 3.430 0.870 0.503 2.661 0.811 1.323 3.637 1.314 0.370 1.610 0.378
6 0.440 2.335 0.664 0.653 2.076 0.674 0.689 2.733 0.857 0.615 1.910 0.736 0.784 2.216 0.977 0.396 1.800 0.555
7 0.833 2.439 0.680 0.614 2.160 0.699 0.747 2.450 0.637 0.662 2.286 0.730 0.698 2.828 0.694 0.535 2.040 0.702
8 0.801 2.523 0.695 0.490 1.792 0.643 0.332 1.323 0.386 0.602 2.324 0.934 0.562 2.005 0.606 0.313 1.461 0.455
9 0.481 2.469 0.507 0.583 2.249 0.584 0.493 1.778 0.414 0.482 1.782 0.420 0.572 2.042 0.562 0.394 1.350 0.392
10 0.550 1.432 0.639 0.616 2.547 0.846 0.609 1.961 1.096 0.645 1.968 0.666 0.467 1.788 0.448 0.360 1.684 0.553
11 1.004 1.764 0.636 0.956 4.171 1.241 1.027 1.880 1.023 0.987 1.941 0.607 1.068 3.178 0.939 0.976 2.763 1.447
12 0.368 2.347 0.765 0.373 3.803 0.822 0.388 1.725 0.393 0.536 3.211 0.693 0.631 1.772 0.565 0.684 1.789 0.526
13 0.685 2.643 0.716 0.603 2.372 0.601 0.544 1.780 0.569 0.663 3.174 1.161 0.629 2.161 0.718 0.437 1.321 0.463
14 0.747 2.156 0.844 0.693 3.254 0.993 0.696 1.910 0.557 0.856 2.441 0.685 0.688 2.591 0.620 0.757 1.507 0.392
15 0.781 2.219 0.528 0.488 1.902 0.538 0.608 1.955 0.571 0.637 2.347 0.690 0.604 2.134 0.538 0.376 1.569 0.670
16 0.453 2.269 0.616 0.383 1.681 0.525 0.336 1.442 0.406 0.494 1.684 0.515 0.743 2.975 0.741 0.379 1.423 0.433
17 0.579 1.763 0.707 0.629 2.377 0.751 0.670 1.813 0.451 0.732 1.826 0.669 1.168 6.835 1.618 0.634 2.298 0.569
18 0.645 1.768 0.597 0.607 2.626 0.579 0.668 1.885 0.766 0.646 3.081 0.954 0.822 1.917 0.556 0.492 1.774 0.601
19 0.658 1.915 0.580 0.530 1.808 0.587 0.670 2.028 0.620 0.786 2.558 1.184 0.752 4.358 1.176 0.586 3.475 0.879
20 0.614 1.955 0.515 0.555 2.596 0.813 0.488 2.004 0.603 0.638 2.301 0.732 0.994 3.388 1.067 0.536 2.031 0.803
21 0.731 3.175 0.853 0.397 1.976 0.518 0.477 1.842 0.536 0.595 1.932 0.524 0.725 2.450 1.050 0.493 1.755 0.614
22 0.658 1.826 0.726 0.707 2.025 0.491 0.512 2.092 0.536 0.733 2.210 0.656 0.440 3.051 0.748 0.463 1.275 0.394
23 0.674 2.098 0.660 0.558 2.565 0.659 0.647 1.916 0.671 0.644 2.394 0.934 0.456 2.396 0.683 0.527 1.772 0.427
24 0.546 1.535 0.414 0.564 1.331 0.479 0.414 1.318 0.297 0.679 2.095 0.954 0.353 1.319 0.412 0.513 1.955 0.687
25 0.347 1.064 0.317 0.393 2.189 0.887 0.320 2.478 0.755 0.546 2.003 0.438 0.485 1.729 0.749 0.646 2.855 0.733
26 0.459 3.234 0.931 0.579 2.677 0.967 0.540 1.824 0.508 0.456 1.638 0.691 0.719 2.133 0.647 0.466 1.878 0.553
27 0.404 1.879 0.577 0.413 3.571 1.084 0.347 1.323 0.366 0.465 2.993 0.696 0.570 2.899 1.050 0.338 0.994 0.344

28 - - - - - - - - - - - - - - - - - -
29 0.409 1.365 0.378 0.471 1.912 0.474 0.505 1.943 0.515 0.523 1.551 0.395 0.763 2.262 0.643 0.476 2.083 0.477
30 0.596 2.710 0.781 0.482 1.974 0.463 0.557 1.766 0.442 0.625 2.903 0.625 0.629 2.636 0.929 0.605 1.428 0.549
31 0.367 1.326 0.422 0.339 1.864 0.654 0.558 1.682 0.763 0.607 2.403 0.613 0.701 2.538 0.715 0.467 1.835 0.500
32 0.718 1.816 0.807 0.475 1.726 0.448 0.522 1.721 0.470 0.565 1.639 0.792 1.043 3.735 0.846 0.618 3.483 0.819
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Table 6-4. Ionospheric Error 95% Index and 99.9% Sigma Bounding

Site Billings Miami Albuquerque Kansas City Atlanta Los Angeles
PRN 0.95 Max Max 0.95 Max Max 0.95 Max Max 0.95 Max Max 0.95 Max Max 0.95 Max Max
l Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono Iono
Error Error Error Error Error Error Error Error Error Error Error Error Error Error Error Error Error Error

(Meters) (Meters) Sigma (Meters) (Meters) Sigma (Meters) (Meters) Sigma (Meters) (Meters) Sigma (Meters) (Meters) Sigma (Meters) (Meters) Sigma
0.371 1.966 0.530 0.543 2.861 0.178 0.551 2.415 1.063 0.492 1.650 0.751 0.461 2.550 0.722 0.458 1.747 0.580
1.087 3.602 1.160 0.774 2.915 0.533 0.513 1.956 0.449 0.429 2.922 0.960 0.545 1.643 0.458 0.575 1.613 0.300
0.443 1.438 0.371 0.561 1.902 0.546 0.505 1.769 0.691 0.408 2.686 0.980 0.941 3.291 0.771 0.366 1.722 0.444
0.331 1.086 0.385 0.656 2.771 0.111 0.484 1.426 0.468 0.460 2.133 0.715 0.419 1.498 0.047 0.414 1.466 0.378
0.607 1.617 0.429 0.788 6.048 1.170 0.728 1.556 0.443 1.376 4.462 1.537 0.490 1.969 0.459 0.554 2.908 0.616
0.685 2.891 0.939 0.745 6.370 1.209 0.482 1.544 0.427 0.914 3.307 0.796 0.540 2.183 0.506 0.518 2.010 0.223
0.569 1.750 1.017 0.820 2.356 0.759 0.471 1.512 0.715 0.494 1.462 1.078 0.596 1.647 0.491 0.599 1.681 0.529
0.428 1.090 0.646 0.457 1.817 0.356 0.739 2.052 0.742 0.580 3.159 1.023 0.403 1.262 0.298 1.010 3.336 0.839
0.537 2.291 0.673 0.631 1.663 0.698 0.494 1.585 0.512 0.524 2.559 0.785 0.514 1.904 0.484 0.304 1.199 0.160
0.691 2.681 0.725 0.497 1.903 0.645 0.431 2.113 0.408 0.580 2.568 0.636 0.417 1.579 0.489 0.504 3.530 0.385
0.778 2.205 0.638 1.170 3.391 0.830 1.082 2.091 0.575 1.237 1.929 0.619 0.917 2.121 0.870 1.058 2.414 0.613
0.536 2.094 0.603 0.564 2.568 0.633 0.437 1.786 0.385 0.554 2.332 0.845 0.364 2.038 0.441 0.405 2.187 0.399
0.512 1.730 0.818 0.523 2.216 0.678 0.441 1.769 0.705 0.536 2.131 0.656 0.519 2.177 0.545 0.554 2.718 0.796
0.536 1.223 0.327 0.769 2.265 0.080 0.535 2.012 0.748 0.746 1.836 0.475 0.580 2.296 0.537 0.597 2.010 0.501
0.481 1.632 0.571 0.517 2.077 0.598 0.434 1.818 0.562 1.126 3.126 0.895 0.552 2.335 0.638 0.511 2.323 0.603
0.534 2.742 0.872 0.546 2.550 0.519 0.423 1.519 0.514 0.847 2.973 0.865 0.430 1.881 0.445 0.453 1.985 0.433
0.586 1.840 0.734 0.751 2.422 0.548 0.617 2.599 0.546 0.824 1.960 0.603 0.584 1.783 0.603 0.550 2.027 0.394
0.477 1.186 0.369 1.186 3.509 1.233 0.417 2.057 0.397 0.561 1.729 0.513 0.557 1.321 0.348 0.449 1.923 0.228
0.759 2.114 0.871 0.603 1.800 0.449 0.583 2.076 0.483 0.651 3.558 1.053 0.541 1.320 0.439 0.601 1.622 0.306
0.356 1.748 0.683 0.682 4.727 0.958 0.522 2.172 0.591 0.707 2.178 0.628 0.561 3.035 0.748 0.527 2.224 0.528
0.489 1.299 0.512 0.510 1.807 0.112 0.513 1.574 0.513 0.655 2.440 1.014 0.421 2.619 0.497 0.486 1.720 0.487
0.520 2.688 0.695 0.586 2.579 0.640 0.652 3.007 0.805 0.400 1.614 0.516 0.425 1.260 0.412 0.617 3.954 0.616
0.433 1.572 0.401 0.634 2.044 0.817 0.481 2.205 0.485 0.882 2.430 1.058 0.478 1.710 0.431 0.767 4.715 0.910
0.336 1.093 0.382 0.482 1.918 0.637 0.375 1.732 0.503 0.495 1.383 0.594 0.481 2.161 0.602 0.417 1.736 0.526
0.459 1.309 0.618 0.493 2.066 0.518 0.495 1.504 0.422 0.438 1.547 0.646 0.441 1.527 0.512 0.591 1.766 0.422
0.536 2.807 1.011 0.509 2.996 0.578 0.439 2.121 0.734 0.604 3.492 1.144 0.450 1.670 0.521 0.597 3.046 0.719
0.463 1.287 0.634 0.513 1.743 0.636 0.529 1.757 0.754 0.449 2.008 0.720 0.460 1.130 0.315 0.546 2.006 0.579

0.467 1.899 0387  0.557 1.933  0.497 0.464 2470 @ 0.560 0.478 1.819 | 0.623  0.465 1.434 0373  0.488 2.055  0.227
0.814 2.113  0.644  0.682 2.080  0.490 0.553 1.658  0.434  0.726 2.170  0.617  0.563 2424  0.725  0.537 1.658  0.439
0.525 2457 | 0.719  1.040 3951  0.759  0.420 1.521 0372 0.824 3247 0928  0.488 2.681 | 0.645 0.507 2422 0.603
0.770 3.071 0914 0.646 6.909 1.303  0.658 2321 0547  0.777 1.784  0.854 @ 0.589 1.597 | 0.565 0.717 5357  0.595

W W W NN NN RNNNDNDDNDDN = =
R O VO RTAANNE AN, S O ANNDE DN — o OO W —

Report 81 78 July 2022



WAAS Performance Analysis Report

7 T T T T T T I T T T I T
PRN 1 —e—
6 - PRN2 —e
PRN 3 —e—
5 | PRN 4 —e—
@
[
B 4 1
£
3 N
I
2 - _
1 -
0 . a2 38¢ o3V e,
04/09/22 04/23/22 05/07/22 05/21/22 06/04/22 06/18/22
7 T T T T T . T T T . I .
PRN5 —&—
6 - - PRN 6 —
PRN7 —+—
5| | PRN8 —&—
2
o
B 4 1
E
83 .
i
2 _
1 —
0 j235 784349380444
04/09/22 04/23/22 05/07/22 05/21/22 06/04/22 06/18/22
7 T . T T T . T . T r T .
PRN 9 —e—
6 - PRN 10 —e—
PRN 11 —e—
5| PRN 12 —e—
@
gt .
£
g3 N
i
2 _
04/09/22 04/23/22 05/07/22 05/21/22 06/04/22 06/18/22
T T T : T T . T . T . T T
PRN 13 —e—
6 - PRN 14 —e—
PRN 15 —e—
sl i PRN 16 —e—
@
g4t -
£
s§3 .
Iy
2 _
1 -

04/09/22 04/23/22 05/07/22 05/21/22 06/04/22 06/18/22

Figure 6-4. Ionospheric Error (PRN1 — PRN16) — Washington DC
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For this reporting period, most satellite range errors were bounded at least 99.9% of the time by UDRE.

7.0 GEO RANGING PERFORMANCE

The WAAS GEO navigation messages provide corrections and UDRE values for each satellite. The GEO ranging
availability from each GEO navigation message source was evaluated separately to determine the quality of service
provided.

Table 7-1 shows the GEO PA and NPA ranging availability as well as the percentage of time the GEO UDRE was set
to “Not Monitored” and “Do Not Use.” Figure 7-1 to Figure 7-4 show the trend of SM9, S15, G30, and CRE GEO
PA ranging availability, respectively.

The reductions in SM9 GEO PA, S15 GEO PA and CRE GEO PA ranging availability were due to GUS switchovers,
G30 beginning service April 26, 2022 and CRE GEO decommission May 17, 2022 (see Figure 7-1 to Figure 7-4).

Table 7-1. GEO Ranging Availability

Not Do Not
S(();fl'(c)e GEO (Po;:) 1;{;:; Monitored Use

(%) (%)
SM9 131 SM9 99.26 0.06 0.59 0.09
SM9 131 S15 99.52 0.07 0.41 0
SM9 131 G30 73.3 0.02 23.17 3.51
SM9 131 CRE 62.73 0.02 37.25 0
S15133 SM9 99.25 0.06 0.6 0.09
S15133 S15 99.51 0.07 0.42 0
S15133 G30 73.29 0.02 23.18 3.51
S15 133 CRE 50.5 0.02 49.48 0
G30 135 SM9 99.49 0.06 0.38 0.06
G30 135 S15 99.55 0.06 0.38 0
G30 135 G30 99.6 0.03 0.35 0.02
G30 135 CRE 32.62 0.02 67.36 0
CRE 138 SM9 98.94 0.07 0.99 0
CRE 138 S15 99.69 0.04 0.27 0
CRE 138 G30 43.5 0.04 50.09 6.36
CRE 138 CRE 99.69 0.04 0.28 0
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SM9 PA-Ranging Performance reported by SM9, §15, G30, CRE
1 April - 30 June 2022
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Figure 7-1. Daily PA SM9 GEO Ranging Availability Trend

5M15 PA-Ranging Performance reported by SM9, $15, G30, CRE
1 April - 30 June 2022
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Figure 7-2. Daily PA S15 GEO Ranging Availability Trend
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G30 PA-Ranging Performance reported by SM9, $15, G30, and CRE
26 April - 25 July 2022
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Figure 7-3. Daily PA G30 GEO Ranging Availability Trend

CRE PA-Ranging Performance reported by SM9, $15, G30, and CRE
1 April - 17 May 2022
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Figure 7-4. Daily PA CRE GEO Ranging Availability Trend
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8.0 WAAS AIRPORT AVAILABILITY

The WAAS airport availability evaluation determines the number and length of LPV service outages at selected
airports using the transmitted WAAS navigation message. The navigation messages transmitted from all GEO
satellites are processed simultaneously, and WAAS protection levels (VPL and HPL) are computed at each airport
once every 30 seconds in accordance with the RTCA DO-229D. The WAAS LPV service is available for a user when
the VPL is less than or equal to the VAL of 50 meters and the HPL is less than or equal to the HAL of 40 meters. If
both conditions are met, WAAS LPV service is available at that airport. Consequently, if either one of the conditions
are not met, the WAAS LPV service outage and its duration is recorded.

When the LPV service becomes unavailable, it is not considered available again until protection levels are below or
equal to alert limits for at least 15 minutes. Although this will minimally reduce LPV service availability, it
substantially reduces the number of service outages and prevents excessive switching in and out of service availability.
Similar service analyses are computed for the LP and LPV200 services in accordance with HAL and VAL shown in
Table 1-1. Table 8-1 shows the WAAS LPV service availability and outages at selected airports in the U.S. and
Canada. Figure 8-1 through Figure 8-6 provide graphical representation of the LP, LPV, and LPV200 availability and
outage counts at airports in the U.S. and Canada that have published GPS area navigation (RNAV) Instrument
Approach Procedures (IAPs). These results are geographically depicted on an interactive web page and are accessible
at http://www.nstb.tc.faa.gov/AirportOutages/.

To use the interactive web page, select the current quarter from the dropdown menu in the upper left corner, and click
“Submit Request.” The WAAS LPV airport layer will appear providing color-coded availability results, as shown in
Figure 8-1 and Figure 8-2. Rolling the cursor over any airport will display the LPV availability and outages for the
reporting period. The “WAAS Layer” menu in the upper right of the display allows the user to select WAAS LP or
LPV200 availability and outage results, as shown in Figure 8-3 through Figure 8-6. Selecting “Show All Airports”
displays WAAS availability for U.S. airports with GPS RNAYV IAPs; not selecting “Show All Airports” displays only
airports with approved LPV approaches, as shown in Table §-1.
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Table 8-1. WAAS LP, LPV, and LPV200 Outages and Availability

. . State/ . LP LP. LPV LPY LPV200 LPVZ.OO
Airport Airport Name Provence Service Outages Avail Outages Avail Outages Avail
(%) (o) (%)
2C7 SHAKTOOLIK AK LPV 0 100 0 100 2 99.987
6A8 ALLAKAKET AK LP 0 100 0 100 2 99.989
TKA TATITLEK AK LP 0 100 0 100 0 100
9A3 CHUATHBALUK AK LPV 0 100 0 100 1 99.990
ADQ KODIAK AK LPV 0 100 0 100 1 99.995
AFM AMBLER AK LPV 0 100 0 100 2 99.984
AKN KING SALMON AK LPV 0 100 0 100 1 99.991
AKW KLAWOCK AK LP 0 100 0 100 0 100
ANC TED STEVENS ANCHORAGE INTL AK LPV200 0 100 0 100 0 100
ANI ANIAK AK LPV 0 100 0 100 1 99.990
AQH QUINHAGAK AK LPV 0 100 0 100 1 99.987
AQT NUIQSUT AK LPV 0 100 0 100 2 99.966
AWI WAINWRIGHT AK LPV 0 100 0 100 13 99.900
BET BETHEL AK LPV200 0 100 0 100 1 99.988
BRW WILEY POST-WILL ROGERS MEMORIA AK LPV 0 100 0 100 13 99.903
BVK BUCKLAND AK LPV 0 100 0 100 2 99.983
CDB COLD BAY AK LPV200 0 100 0 100 2 99.940
CDhV MERLE K (MUDHOLE) SMITH AK LPV 0 100 0 100 0 100
CEM CENTRAL AK LP 0 100 0 100 2 99.993
CLP CLARKS POINT AK LPV 0 100 0 100 1 99.990
CXF COLDFOOT AK LP 0 100 0 100 2 99.989
D76 ROBERT/BOB/CURTIS MEMORIAL AK LPV 0 100 0 100 4 99.979
DEE DEERING AK LPV 0 100 0 100 2 99.980
DLG DILLINGHAM AK LPV 0 100 0 100 1 99.990
ELI ELIM AK LPV 0 100 0 100 2 99.986
ENA KENAI MUNICIPAL AK LPV200 0 100 0 100 0 100
ENM EMMONAK AK LPV 0 100 0 100 2 99.973
FAI FAIRBANKS INTL AK LPV200 0 100 0 100 2 99.998
FYU FORT YUKON AK LPV 0 100 0 100 2 99.993
GAL EDWARD G PITKA SR AK LPV 0 100 0 100 2 99.989
GAM GAMBELL AK LPV 0 100 0 100 15 99.894
GKN GULKANA AK LPV 0 100 0 100 0 100
GST GUSTAVUS AK LP 0 100 0 100 0 100
HLA HUSLIA AK LPV 0 100 0 100 2 99.987
HOM HOMER AK LPV 0 100 0 100 0 100
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HPB HOOPER BAY AK LpP 0 100 0 100 2 99.962
HRR HEALY RIVER AK LP 0 100 0 100 1 99.999
K KIPNUK AK LPV 0 100 0 100 2 99.975
ILI ILTAMNA AK LPV 0 100 0 100 1 99.995
IWK WALES AK LP 0 100 0 100 3 99.961
IYS WASILLA AK LPV 0 100 0 100 0 100

KAL KALTAG AK LPV 0 100 0 100 2 99.988
KGX GRAYLING AK LP 0 100 0 100 1 99.990
KSM ST MARY'S AK LPV200 0 100 0 100 2 99.987
KTN KETCHIKAN INTL AK LPV 0 100 0 100 0 100

KTS BREVIG MISSION AK LPV 0 100 0 100 3 99.967
KWT KWETHLUK AK LPV 0 100 0 100 1 99.989
KYU KOYUKUK AK LPV 0 100 0 100 2 99.988
MCG MC GRATH AK LP 0 100 0 100 1 99.993
MDM MARSHALL DON HUNTER SR AK LP 0 100 0 100 1 99.989
MDO MIDDLETON ISLAND AK LP 0 100 0 100 0 100

MLY MANLEY HOT SPRINGS AK LP 0 100 0 100 2 99.993
OME NOME AK LPV 0 100 0 100 2 99.976
OOK TOKSOOK BAY AK LP 0 100 0 100 2 99.971
ORT NORTHWAY AK LP 0 100 0 100 1 99.998
0Tz RALPH WIEN MEMORIAL AK LPV 0 100 0 100 3 99.978
PAQ WARREN “BUD” WOODS PALMER MUNICIPAL AK LpP 0 100 0 100 0 100

PBV ST GEORGE AK LPV 0 100 0 100 6 99.914
PHO POINT HOPE AK LPV 0 100 0 100 9 99.947
PTU PLATINUM AK LPV 0 100 0 100 2 99.983
RBY RUBY AK LPV 0 100 0 100 2 99.991
RSH RUSSIAN MISSION AK LP 0 100 0 100 1 99.990
SCC DEADHORSE AK LPV200 0 100 0 100 3 99.961
SCM SCAMMON BAY AK LP 0 100 0 100 2 99.970
SDP SAND POINT AK LPV 0 100 0 100 2 99.948
SHG SHUNGNAK AK LP 0 100 0 100 2 99.984
SHX SHAGELUK AK LPV 0 100 0 100 1 99.990
SIT SITKA ROCKY GUTIERREZ AK LP 0 100 0 100 0 100

SMK ST MICHAEL AK LPV 0 100 0 100 2 99.979
SXQ SOLDOTNA AK LpP 0 100 0 100 0 100

TKA TALKEETNA AK LPV 0 100 0 100 0 100

TOG TOGIAK AK LP 0 100 0 100 2 99.989
WLK SELAWIK AK LPV 0 100 0 100 2 99.982
WMO WHITE MOUNTAIN AK LP 0 100 0 100 2 99.982
WNA NAPAKIAK AK LPV 0 100 0 100 1 99.988
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WSN SOUTH NAKNEK NR 2 AK LPV 0 100 0 100 1 99.991
WTK NOATAK AK LPV 0 100 0 100 4 99.974
YAK YAKUTAT AK LPV200 0 100 0 100 0 100
02A CHILTON COUNTY AL LP 0 100 0 100 0 100
06A MOTON FIELD MUNICIPAL AL LPV 0 100 0 100 0 100
09A BUTLER-CHOCTAW COUNTY AL LPV 0 100 0 100 0 100
0J6 HEADLAND MUNICIPAL AL LPV 0 100 0 100 0 100
OR1 ATMORE MUNICIPAL AL LPV 0 100 0 100 0 100
11A CLAYTON MUNICIPAL AL LPV 0 100 0 100 0 100
12] BREWTON MUNICIPAL AL LPV 0 100 0 100 0 100
1A9 PRATTVILLE - GROUBY FIELD AL LPV 0 100 0 100 0 100
1M4 POSEY FIELD AL LPV 0 100 0 100 0 100
IR8 BAY MINETTE MUNICIPAL AL LPV 0 100 0 100 0 100
2R5 ST ELMO AL LPV 0 100 0 100 1 99.999
33J) GENEVA MUNICIPAL AL LP 0 100 0 100 0 100
3M8 NORTH PICKENS AL LP 0 100 0 100 0 100
4A9 ISBELL FIELD AL LPV 0 100 0 100 0 100
5R1 ROY WILCOX AL LP 0 100 0 100 0 100
5R4 FOLEY MUNICIPAL AL LPV 0 100 0 100 0 100
71) OZARK-BLACKWELL FIELD AL LPV 0 100 0 100 0 100
791 SOUTH ALABAMA RGNL AT BILL BEN AL LPV 0 100 0 100 1 99.999
8A0 ALBERTVILLE RGNL-THOMAS J BRUM AL LPV 0 100 0 100 0 100
8Al GUNTERSVILLE MUNICIPAL - JOE STARNE AL LPV 0 100 0 100 0 100
9A4 COURTLAND AL LPV200 0 100 0 100 0 100
A08 VAIDEN FIELD AL LPV 0 100 0 100 0 100
ALX THOMAS C RUSSELL FLD AL LPV 0 100 0 100 0 100
ANB ANNISTON RGNL AL LPV 0 100 0 100 0 100
ASN TALLADEGA MUNICIPAL AL LPV200 0 100 0 100 0 100
AUO AUBURN UNIVERSITY RGNL AL LPV200 0 100 0 100 0 100
BFM MOBILE DOWNTOWN AL LPV200 0 100 0 100 0 100
BHM BIRMINGHAM-SHUTTLESWORTH INTL AL LPV200 0 100 0 100 0 100
CMD CULLMAN RGNL-FOLSOM FIELD AL LPV 0 100 0 100 0 100
CQF HL SONNY CALLAHAN AL LPV200 0 100 0 100 0 100
DCU PRYOR FIELD RGNL AL LPV200 0 100 0 100 0 100
DHN DOTHAN RGNL AL LPV200 0 100 0 100 0 100
DYA DEMOPOLIS RGNL AL LPV 0 100 0 100 0 100
EDN ENTERPRISE MUNICIPAL AL LPV 0 100 0 100 0 100
EET SHELBY COUNTY AL LPV 0 100 0 100 0 100
EKY BESSEMER AL LPV 0 100 0 100 0 100
EUF WEEDON FIELD AL LPV 0 100 0 100 0 100
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GAD NORTHEAST ALABAMA RGNL AL LPV200 0 100 0 100 0 100
GZH EVERGREEN RGNL/MIDDLETON FIELD AL LP 0 100 0 100 0 100
HAB MARION COUNTY-RANKIN FITE AL LPV 0 100 0 100 0 100
HSV HUNTSVILLE INTL-CARL T JONES F AL LPV200 0 100 0 100 0 100
JFX WALKER COUNTY-BEVILL FIELD AL LPV 0 100 0 100 0 100
JKA JACK EDWARDS NATIONAL AL LPV200 0 100 0 100 0 100
MO95 RICHARD ARTHUR FIELD AL LPV 0 100 0 100 0 100
MDQ HUNTSVILLE EXECUTIVE TOM SHARP AL LPV200 0 100 0 100 1 99.999
MGM MONTGOMERY RGNL (DANNELLY FIEL AL LPV200 0 100 0 100 0 100
MOB MOBILE RGNL AL LPV200 0 100 0 100 0 100
MSL NORTHWEST ALABAMA RGNL AL LPV200 0 100 0 100 0 100
PLR ST CLAIR COUNTY AL LPV 0 100 0 100 0 100
PYP CENTRE-PIEDMONT-CHEROKEE COUNT AL LPV 0 100 0 100 0 100
SCD MERKEL FIELD SYLACAUGA MUNICIPAL AL LPV 0 100 0 100 0 100
SEM CRAIG FIELD AL LPV200 0 100 0 100 0 100
TCL TUSCALOOSA RGNL AL LPV 0 100 0 100 0 100
TOI TROY MUNICIPAL AT N KENNETH CAMPBEL AL LPV 0 100 0 100 0 100
0Mo0 BILLY FREE MUNICIPAL AR LPV 0 100 0 100 1 99.993
42A MELBOURNE MUNICIPAL - JOHN E MILLER AR LP 0 100 0 100 1 99.996
4A5 SEARCY COUNTY AR LPV 0 100 0 100 1 99.995
4M1 CARROLL COUNTY AR LP 0 100 0 100 1 99.993
4M3 CARLISLE MUNICIPAL AR LPV 0 100 0 100 1 99.995
6M7 MARIANNA/LEE COUNTY-STEVE EDWA AR LPV 0 100 0 100 1 99.996
™M1 MC GEHEE MUNICIPAL AR LpP 0 100 0 100 1 99.993
IM8 SHERIDAN MUNICIPAL AR LPV 0 100 0 100 1 99.993
ADF DEXTER B FLORENCE MEMORIAL FIE AR LPV 0 100 0 100 1 99.992
ARG WALNUT RIDGE RGNL AR LPV200 0 100 0 100 1 99.998
ASG SPRINGDALE MUNICIPAL AR LPV 0 100 0 100 1 99.993
AWM  WEST MEMPHIS MUNICIPAL AR LPV 0 100 0 100 1 99.998
BPK BAXTER COUNTY AR LPV 0 100 0 100 1 99.995
BVX BATESVILLE RGNL AR LPV 0 100 0 100 1 99.996
BYH ARKANSAS INTL AR LPV200 0 100 0 100 1 99.999
CDH HARRELL FIELD AR LPV 0 100 0 100 1 99.992
CXW CANTRELL FLD AR LPV 0 100 0 100 1 99.994
DRP DELTA RGNL AR LPV 0 100 0 100 1 99.997
ELD SOUTH ARKANSAS RGNL AT GOODWIN AR LPV 0 100 0 100 1 99.991
FLP MARION COUNTY RGNL AR LPV 0 100 0 100 1 99.995
FSM FORT SMITH RGNL AR LPV200 0 100 0 100 1 99.992
FYV DRAKE FIELD AR LPV 0 100 0 100 1 99.992
H34 HUNTSVILLE MUNICIPAL AR LPV 0 100 0 100 1 99.993
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PHX PHOENIX SKY HARBOR INTL AZ LPV 0 100 0 100 2 99.992
PRC PRESCOTT RGNL - ERNEST A LOVE AZ LPV200 0 100 0 100 0 100

RQE WINDOW ROCK AZ LP 0 100 0 100 2 99.984
RYN RYAN FIELD AZ LPV 0 100 1 99.990 72 99.296
SAD SAFFORD RGNL AZ LPV 0 100 1 99.995 57 99.602
SIN ST JOHNS INDUSTRIAL AIR PARK AZ LP 0 100 0 100 39 99.926
SOW SHOW LOW RGNL AZ LPV200 0 100 1 99.999 51 99.843
TUS TUCSON INTL AZ LPV 0 100 1 99.990 74 99.304
AAT ALTURAS MUNICIPAL CA LPV 0 100 0 100 1 99.993
ACV CALIFORNIA REDWOOD COAST-HUMBO CA LPV 0 100 0 100 3 99.974
APC NAPA COUNTY CA LPV 0 100 0 100 4 99.991
APV APPLE VALLEY CA LPV 0 100 0 100 1 99.996
AUN AUBURN MUNICIPAL CA LPV 0 100 0 100 1 99.999
BFL MEADOWS FIELD CA LPV 0 100 0 100 1 99.997
BLH BLYTHE CA LP 0 100 0 100 1 99.993
BUR BOB HOPE CA LP 0 100 0 100 1 99.987
C83 BYRON CA LPV 0 100 0 100 1 99.993
CCB CABLE CA LP 0 100 0 100 1 99.990
CCR BUCHANAN FIELD CA LPV 0 100 0 100 1 99.993
CEC JACK MC NAMARA FIELD CA LPV 0 100 0 100 3 99.971
CIC CHICO MUNICIPAL CA LPV 0 100 0 100 2 99.992
CMA CAMARILLO CA LPV 0 100 0 100 1 99.984
CNO CHINO CA LPV 0 100 0 100 1 99.990
CPU CALAVERAS CO-MAURY RASMUSSEN F CA LpP 0 100 0 100 0 100

CRQ MC CLELLAN-PALOMAR CA LPV 0 100 0 100 1 99.984
CVH HOLLISTER MUNICIPAL CA LPV 0 100 0 100 1 99.993
DAG BARSTOW-DAGGETT CA LPV 0 100 0 100 1 99.997
DWA YOLO COUNTY CA LPV 0 100 0 100 3 99.992
F70 FRENCH VALLEY CA LPV 0 100 0 100 1 99.989
FAT FRESNO YOSEMITE INTL CA LPV200 0 100 0 100 0 100

GOO NEVADA COUNTY CA LPV 0 100 0 100 1 99.999
HAF HALF MOON BAY CA LPV 0 100 0 100 1 99.993
HHR JACK NORTHROP FIELD/HAWTHORNE CA LPV 0 100 0 100 1 99.985
HJO HANFORD MUNICIPAL CA LPV 0 100 0 100 0 100

HWD HAYWARD EXECUTIVE CA LPV 0 100 0 100 1 99.993
L35 BIG BEAR CITY CA LpP 0 100 0 100 1 99.996
LAX LOS ANGELES INTL CA LPV200 0 100 0 100 1 99.985
LGB LONG BEACH /DAUGHERTY FIELD/ CA LPV 0 100 0 100 1 99.985
LHM LINCOLN RGNL/KARL HARDER FIELD CA LPV200 0 100 0 100 2 99.997
LLR LITTLE RIVER CA LP 0 100 0 100 4 99.978
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LSN LOS BANOS MUNICIPAL CA LPV 0 100 0 100 1 99.995
LVK LIVERMORE MUNICIPAL CA LPV200 0 100 0 100 1 99.993
MAE MADERA MUNICIPAL CA LPV 0 100 0 100 0 100

MCE MERCED RGNL/MACREADY FIELD CA LPV 0 100 0 100 0 100

MER CASTLE CA LPV200 0 100 0 100 1 99.999
MHR SACRAMENTO MATHER CA LPV200 0 100 0 100 1 99.996
MIT SHAFTER-MINTER FIELD CA LPV 0 100 0 100 1 99.997
MOD MODESTO CITY-CO-HARRY SHAM FLD CA LPV 0 100 0 100 1 99.996
MRY MONTEREY RGNL CA LPV 0 100 0 100 2 99.981
MYF MONTGOMERY-GIBBS EXECUTIVE CA LPV200 0 100 0 100 1 99.982
MYV YUBA COUNTY CA LPV200 0 100 0 100 2 99.995
NUQ MOFFETT FEDERAL AFLD CA LPV200 0 100 0 100 1 99.993
002 NERVINO CA LPV 0 100 0 100 1 99.998
008 COLUSA COUNTY CA LPV 0 100 0 100 2 99.990
027 OAKDALE CA LPV 0 100 0 100 1 99.999
032 REEDLEY MUNICIPAL CA LPV 0 100 0 100 0 100

069 PETALUMA MUNICIPAL CA LPV 0 100 0 100 4 99.989
088 RIO VISTA MUNICIPAL CA LP 0 100 0 100 1 99.993
OAK METROPOLITAN OAKLAND INTL CA LPV200 0 100 0 100 1 99.993
ONT ONTARIO INTL CA LPV200 0 100 0 100 1 99.990
OVE OROVILLE MUNICIPAL CA LPV 0 100 0 100 2 99.995
OXR OXNARD CA LPV 0 100 0 100 1 99.981
PMD PALMDALE USAF PLANT 42 CA LPV200 0 100 0 100 1 99.996
POC BRACKETT FIELD CA LPV 0 100 0 100 1 99.990
PRB PASO ROBLES MUNICIPAL CA LPV 0 100 0 100 2 99.994
PVF PLACERVILLE CA LPV 0 100 0 100 0 100

RAL RIVERSIDE MUNICIPAL CA LPV 0 100 0 100 1 99.990
RBL RED BLUFF MUNICIPAL CA LPV 0 100 0 100 2 99.988
RDD REDDING MUNICIPAL CA LPV 0 100 0 100 2 99.988
RHV REID-HILLVIEW OF SANTA CLARA C CA LPV 0 100 0 100 1 99.993
RIV MARCH ARB CA LPV200 0 100 0 100 1 99.989
SAC SACRAMENTO EXECUTIVE CA LPV 0 100 0 100 1 99.995
SAN SAN DIEGO INTL CA LPV 0 100 0 100 1 99.982
SBA SANTA BARBARA MUNICIPAL CA LPV 0 100 0 100 1 99.977
SBD SAN BERNARDINO INTL CA LPV 0 100 0 100 1 99.990
SBP SAN LUIS COUNTY RGNL CA LPV200 0 100 0 100 2 99.981
SCK STOCKTON METROPOLITAN CA LPV200 0 100 0 100 1 99.993
SDM BROWN FIELD MUNICIPAL CA LPV200 0 100 0 100 1 99.982
SEE GILLESPIE FIELD CA LP 0 100 0 100 1 99.982
SFO SAN FRANCISCO INTL CA LPV200 0 100 0 100 1 99.993
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SJC NORMAN Y MINETA SAN JOSE INTL CA LPV200 0 100 0 100 1 99.993
SMF SACRAMENTO INTL CA LPV200 0 100 0 100 3 99.994
SMO SANTA MONICA MUNICIPAL CA LPV 0 100 0 100 1 99.985
SMX SANTA MARIA PUB/CAPT G ALLAN H CA LPV200 0 100 0 100 2 99.976
SNA JOHN WAYNE AIRPORT-ORANGE COUN CA LPV200 0 100 0 100 1 99.985
SNS SALINAS MUNICIPAL CA LPV200 0 100 0 100 1 99.993
STS CHARLES M SCHULZ - SONOMA COUN CA LPV200 0 100 0 100 4 99.986
TCY TRACY MUNICIPAL CA LPV 0 100 0 100 1 99.993
TNP TWENTYNINE PALMS CA LP 0 100 0 100 1 99.996
TOA ZAMPERINI FIELD CA LPV 0 100 0 100 1 99.985
TRK TRUCKEE-TAHOE CA LpP 0 100 0 100 0 100

TRM JACQUELINE COCHRAN RGNL CA LPV 0 100 0 100 1 99.989
TVL LAKE TAHOE CA LpP 0 100 0 100 0 100

VCB NUT TREE CA LPV 0 100 0 100 3 99.992
VCV SOUTHERN CALIFORNIA LOGISTICS CA LPV 0 100 0 100 1 99.996
VIS VISALIA MUNICIPAL CA LPV 0 100 0 100 0 100

WIF GENERAL WM J FOX AIRFIELD CA LPV 0 100 0 100 1 99.996
WLW WILLOWS-GLENN COUNTY CA LPV 0 100 0 100 3 99.988
WVI WATSONVILLE MUNICIPAL CA LPV 0 100 0 100 1 99.993
1V6 FREMONT COUNTY CcO LPV 0 100 0 100 1 99.998
20V MC ELROY AIRFIELD CcO LPV 0 100 0 100 1 99.998
2V5 WRAY MUNICIPAL CO LPV200 0 100 0 100 0 100

2V6 YUMA MUNICIPALCIPAL CO LPV200 0 100 0 100 0 100

4V0 RANGELY CO LPV 0 100 0 100 0 100

4V1 SPANISH PEAKS AIRFIELD CO LPV 0 100 0 100 1 99.998
AEJ CENTRAL COLORADO RGNL CO LP 0 100 0 100 1 99.997
AlZ BLAKE FIELD CO LPV 0 100 0 100 1 99.993
AKO COLORADO PLAINS RGNL CO LPV 0 100 0 100 0 100

ALS SAN LUIS VALLEY RGNL/BERGMAN F CO LPV200 0 100 0 100 1 99.996
APA CENTENNIAL CO LPV200 0 100 0 100 0 100

BIC ROCKY MOUNTAIN METROPOLITAN CcO LPV200 0 100 0 100 1 99.999
CAG CRAIG-MOFFAT CcO LP 0 100 0 100 1 99.997
CEZ CORTEZ MUNICIPAL CcO LPV 0 100 0 100 1 99.988
COS CITY OF COLORADO SPRINGS MUNICIPAL CO LPV200 0 100 0 100 1 99.999
DEN DENVER INTL CO LPV200 0 100 0 100 0 100

DRO DURANGO-LA PLATA COUNTY CO LPV200 0 100 0 100 1 99.990
FMM FORT MORGAN MUNICIPAL CO LPV 0 100 0 100 0 100

FNL NORTHERN COLORADO RGNL CO LPV200 0 100 0 100 0 100

FTG FRONT RANGE CO LPV200 0 100 0 100 0 100

GJT GRAND JUNCTION REGIONAL CO LPV200 0 100 0 100 1 99.997
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GXY GREELEY-WELD COUNTY CO LPV200 0 100 0 100 0 100
HDN YAMPA VALLEY CO LPV200 0 100 0 100 1 99.995
ITR KIT CARSON COUNTY CO LPV 0 100 0 100 0 100
LAA LAMAR MUNICIPAL CO LPV 0 100 0 100 0 100
LHX LA JUNTA MUNICIPAL CO LPV 0 100 0 100 0 100
LMO VANCE BRAND CO LPV 0 100 0 100 0 100
MTJ MONTROSE RGNL CO LPV 0 100 0 100 1 99.992
MVI MONTE VISTA MUNICIPAL CcO LPV 0 100 0 100 1 99.994
PSO STEVENS FIELD CcO LP 0 100 0 100 1 99.992
PUB PUEBLO MEMORIAL CcO LPV200 0 100 0 100 1 99.999
RCV ASTRONAUT KENT ROMINGER CO LPV 0 100 0 100 1 99.993
RIL RIFLE GARFIELD COUNTY CO LPV 0 100 0 100 1 99.995
STK STERLING MUNICIPAL CO LPV 0 100 0 100 0 100
TEX TELLURIDE RGNL CO LP 0 100 0 100 1 99.991
4B8 ROBERTSON FIELD CT LP 0 100 0 100 0 100
BDL BRADLEY INTL CT LPV200 0 100 0 100 0 100
BDR IGOR I SIKORSKY MEMORIAL CT LPV 0 100 0 100 0 100
DXR DANBURY MUNICIPAL CT LP 0 100 0 100 0 100
GON GROTON-NEW LONDON CT LPV 0 100 0 100 0 100
HVN TWEED-NEW HAVEN CT LPV 0 100 0 100 0 100
IJD WINDHAM CT LP 0 100 0 100 0 100
MMK MERIDEN MARKHAM MUNICIPAL CT LpP 0 100 0 100 0 100
OXC WATERBURY-OXFORD CT LPV 0 100 0 100 0 100
DCA RONALD REAGAN WASHINGTON NATIO DC LPV 0 100 0 100 0 100
HEF MANASSAS RGNL/HARRY P DAVIS FI DC LPV 0 100 0 100 0 100
IAD WASHINGTON DULLES INTL DC LPV200 0 100 0 100 0 100
33N DELAWARE AIRPARK DE LP 0 100 0 100 0 100
DOV DOVER AFB DE LPV200 0 100 0 100 0 100
EVY SUMMIT DE LPV 0 100 0 100 0 100
GED DELAWARE COASTAL DE LPV 0 100 0 100 0 100
ILG NEW CASTLE DE LPV 0 100 0 100 0 100
1J0 TRI-COUNTY FL LP 0 100 0 100 0 100
24) SUWANNEE COUNTY FL LPV 0 100 0 100 1 99.974
28] PALATKA MUNICIPAL - LT KAY LARKIN F FL LPV 1 99.977 1 99.971 2 99.959
40J PERRY-FOLEY FL LPV 0 100 0 100 1 99.990
54]) DEFUNIAK SPRINGS FL LpP 0 100 0 100 0 100
AAF APALACHICOLA RGNL-CLEVE RANDOL FL LPV 0 100 0 100 0 100
APF NAPLES MUNICIPAL FL LPV 2 99.934 2 99.927 4 99.910
AVO AVON PARK EXECUTIVE FL LPV 2 99.945 2 99.945 1 99.916
BCT BOCA RATON FL LPV 1 99.919 1 99.916 5 99.891
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BKV BROOKSVILLE-TAMPA BAY RGNL FL LPV 1 99.965 1 99.965 2 99.938
BOW BARTOW EXECUTIVE FL LPV 1 99.965 1 99.965 1 99.916
CEW BOB SIKES FL LPV 0 100 0 100 1 99.999
CGC CRYSTAL RIVER-CAPTAIN TOM DAVI FL LP 1 99.978 1 99.967 2 99.950
CHN WAUCHULA MUNICIPAL FL LP 2 99.948 2 99.948 1 99.916
COI MERRITT ISLAND FL LPV 2 99.953 2 99.953 2 99.915
CRG JACKSONVILLE EXECUTIVE AT CRAI FL LPV200 1 99.982 1 99.974 1 99.972
CTY CROSS CITY FL LPV 0 100 0 100 1 99.967
DAB DAYTONA BEACH INTL FL LPV200 1 99.968 1 99.967 2 99.938
DED DELAND MUNICIPAL-SIDNEY H TAYLOR FI FL LPV 1 99.966 1 99.963 2 99.938
DTS DESTIN EXECUTIVE FL LPV 0 100 0 100 1 99.999
ECP NORTHWEST FLORIDA BEACHES INTL FL LPV200 0 100 0 100 0 100

EVB NEW SMYRNA BEACH MUNICIPAL FL LPV 1 99.964 1 99.963 2 99.936
EYW KEY WEST INTL FL LPV 1 99.916 1 99.915 10 99.866
F45 NORTH PALM BEACH COUNTY GENERA FL LPV 2 99.934 2 99.928 5 99.902
FHB FERNANDINA BEACH MUNICIPAL FL LPV 1 99.983 1 99.976 1 99.974
FIN FLAGLER EXECUTIVE FL LPV 1 99.970 1 99.967 2 99.939
FLL FORT LAUDERDALE/HOLLYWOOD INTL FL LPV200 1 99.919 1 99.916 6 99.885
FMY PAGE FIELD FL LPV 2 99.938 2 99.934 3 99.913
FPR TREASURE COAST INTL FL LPV 2 99.938 2 99.937 3 99.911
FXE FORT LAUDERDALE EXECUTIVE FL LPV200 1 99.919 1 99.916 5 99.889
GIF WINTER HAVEN RGNL FL LPV 1 99.964 1 99.964 1 99.916
GNV GAINESVILLE RGNL FL LPV 1 99.986 1 99.974 1 99.963
HEG HERLONG RECREATIONAL FL LPV 1 99.985 1 99.975 1 99.967
IMM IMMOKALEE RGNL FL LPV 2 99.938 2 99.930 4 99.910
ISM KISSIMMEE GATEWAY FL LPV200 1 99.964 1 99.964 1 99.916
JAX JACKSONVILLE INTL FL LPV200 1 99.985 1 99.975 1 99.974
LAL LAKELAND LINDER INTL FL LPV200 1 99.965 1 99.965 1 99.916
LCQ LAKE CITY GATEWAY FL LPV 1 99.992 1 99.992 1 99.967
LEE LEESBURG INTL FL LPV 1 99.963 1 99.963 2 99.939
LNA PALM BEACH COUNTY PARK FL LP 1 99.919 1 99.916 5 99.897
MAI MARIANNA MUNICIPAL FL LPV 0 100 0 100 0 100

MCO ORLANDO INTL FL LPV200 1 99.963 1 99.963 1 99.920
MIA MIAMI INTL FL LPV200 1 99.919 1 99.916 8 99.880
MKY MARCO ISLAND EXECUTIVE FL LPV 2 99.934 1 99.915 5 99.907
MLB MELBOURNE INTL FL LPV200 2 99.941 2 99.940 2 99.914
MTH THE FLORIDA KEYS MARATHON INTL FL LPV 1 99.916 1 99.916 11 99.868
OBE OKEECHOBEE COUNTY FL LPV 2 99.939 2 99.938 2 99.911
OCF OCALA INTL-JIM TAYLOR FIELD FL LPV200 1 99.979 1 99.970 2 99.953
OMN ORMOND BEACH MUNICIPAL FL LPV 1 99.969 1 99.967 2 99.938
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OPF MIAMI-OPA LOCKA EXECUTIVE FL LPV200 1 99.919 1 99.916 7 99.882
ORL EXECUTIVE FL LPV200 1 99.963 1 99.963 1 99.921
PBI PALM BEACH INTL FL LPV200 1 99.919 1 99.916 5 99.897
PCM PLANT CITY FL LPV 1 99.965 1 99.965 1 99.917
PGD PUNTA GORDA FL LPV200 2 99.941 2 99.938 2 99.915
PHK PALM BEACH CO GLADES FL LPV 2 99.938 2 99.930 4 99.907
PIE ST PETE-CLEARWATER INTL FL LPV200 1 99.966 1 99.966 1 99.918
PMP POMPANO BEACH AIRPARK FL LPV 1 99.919 1 99.916 5 99.889
PNS PENSACOLA INTL FL LPV200 0 100 0 100 1 99.999
RSW SOUTHWEST FLORIDA INTL FL LPV 2 99.938 2 99.930 3 99.912
SEF SEBRING RGNL FL LPV 2 99.942 2 99.940 2 99.915
SFB ORLANDO SANFORD INTL FL LPV200 1 99.964 1 99.963 1 99.922
SGJ NORTHEAST FLORIDA RGNL FL LPV 1 99.976 1 99.971 1 99.961
SRQ SARASOTA/BRADENTON INTL FL LPV200 2 99.955 2 99.955 1 99.916
SUA WITHAM FIELD FL LPV 2 99.938 2 99.933 5 99.905
TIX SPACE COAST RGNL FL LPV200 2 99.963 2 99.963 1 99.919
TLH TALLAHASSEE INTL FL LPV200 0 100 0 100 0 100

TMB MIAMI EXECUTIVE FL LPV200 1 99.919 1 99.916 8 99.880
TNT DADE-COLLIER TRAINING AND TRAN FL LPV200 1 99.918 1 99.916 6 99.892
TPA TAMPA INTL FL LPV200 1 99.966 1 99.966 1 99.918
TPF PETER O KNIGHT FL LP 1 99.966 1 99.966 1 99.916
TTS NASA SHUTTLE LANDING FACILITY FL LPV200 1 99.963 1 99.963 1 99.920
VDF TAMPA EXECUTIVE FL LPV 1 99.966 1 99.966 1 99.918
VNC VENICE MUNICIPAL FL LpP 2 99.946 2 99.938 1 99.915
VQQ CECIL FL LPV200 1 99.985 1 99.974 1 99.967
VRB VERO BEACH RGNL FL LPV200 2 99.938 2 99.938 2 99.913
X07 LAKE WALES MUNICIPAL FL LP 2 99.951 2 99.951 1 99.916
X14 LA BELLE MUNICIPAL FL LPV 2 99.938 2 99.932 3 99.911
X23 UMATILLA MUNICIPAL FL LP 1 99.963 1 99.963 2 99.939
X35 MARION COUNTY FL LP 1 99.980 1 99.970 2 99.954
X50 MASSEY RANCH AIRPARK FL LP 1 99.963 1 99.963 2 99.935
X51 MIAMI HOMESTEAD GENERAL AVIATI FL LPV 1 99.918 1 99.916 7 99.880
ZPH ZEPHYRHILLS MUNICIPAL FL LPV 1 99.965 1 99.965 1 99.919
09J JEKYLL ISLAND GA LPV200 1 99.988 1 99.980 1 99.974
15J COOK COUNTY GA LPV 0 100 0 100 0 100

17) DONALSONVILLE MUNICIPAL GA LPV 0 100 0 100 0 100

18A FRANKLIN COUNTY GA LPV 0 100 0 100 0 100

19A JACKSON COUNTY GA LPV 0 100 0 100 0 100

2J3 LOUISVILLE MUNICIPAL GA LPV 0 100 0 100 0 100

2J5 MILLEN GA LPV 0 100 0 100 0 100
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317 GREENE COUNTY RGNL GA LPV 0 100 0 100 0 100
48A COCHRAN GA LPV 0 100 0 100 0 100
49A GILMER COUNTY GA LPV 0 100 0 100 0 100
4A4 POLK COUNTY AIRPORT- CORNELIUS GA LPV 0 100 0 100 0 100
4J1 BRANTLEY COUNTY GA LPV 0 100 1 99.988 1 99.974
4)2 BERRIEN CO GA LPV 0 100 0 100 1 99.996
4]5 QUITMAN BROOKS COUNTY GA LP 0 100 0 100 1 99.999
52A MADISON MUNICIPAL GA LP 0 100 0 100 0 100
6A1 BUTLER MUNICIPAL GA LPV 0 100 0 100 0 100
6A2 GRIFFIN-SPALDING COUNTY GA LPV 0 100 0 100 0 100
70J] CAIRO-GRADY COUNTY GA LPV 0 100 0 100 0 100
75] TURNER COUNTY GA LpP 0 100 0 100 0 100
9A5 BARWICK LAFAYETTE GA LpP 0 100 0 100 0 100
ABY SOUTHWEST GEORGIA RGNL GA LPV200 0 100 0 100 0 100
AC] JIMMY CARTER RGNL GA LPV 0 100 0 100 0 100
AGS AUGUSTA RGNL AT BUSH FIELD GA LPV200 0 100 0 100 0 100
AHN ATHENS/BEN EPPS GA LPV200 0 100 0 100 0 100
AJR HABERSHAM COUNTY GA LPV 0 100 0 100 0 100
AMG BACON COUNTY GA LPV 0 100 0 100 1 99.974
ATL HARTSFIELD - JACKSON ATLANTA I GA LPV200 0 100 0 100 0 100
AYS WAYCROSS-WARE COUNTY GA LPV200 0 100 0 100 1 99.974
BGE DECATUR COUNTY INDUSTRIAL AIR GA LPV200 0 100 0 100 0 100
BHC BAXLEY MUNICIPAL GA LPV 0 100 0 100 1 99.974
BIJ EARLY COUNTY GA LPV 0 100 0 100 0 100
BQK BRUNSWICK GOLDEN ISLES GA LPV200 1 99.990 1 99.981 1 99.974
CCO NEWNAN COWETA COUNTY GA LPV 0 100 0 100 0 100
CKF CRISP COUNTY-CORDELE GA LPV 0 100 0 100 0 100
CNI CHEROKEE COUNTY GA LPV 0 100 0 100 0 100
CSG COLUMBUS GA LPV 0 100 0 100 0 100
CTJ WEST GEORGIA RGNL - O VGRAY F GA LPV 0 100 0 100 0 100
CcvC COVINGTON MUNICIPAL GA LPV 0 100 0 100 0 100
Cwv CLAXTON-EVANS COUNTY GA LPV 0 100 0 100 1 99.976
CXU CAMILLA-MITCHELL COUNTY GA LPV 0 100 0 100 0 100
CZL TOM B DAVID FLD GA LPV 0 100 0 100 0 100
D73 MONROE-WALTON COUNTY GA LpP 0 100 0 100 0 100
DBN W H 'BUD' BARRON GA LPV200 0 100 0 100 0 100
DNL DANIEL FIELD GA LPV 0 100 0 100 0 100
DNN DALTON MUNICIPAL GA LPV 0 100 0 100 0 100
DQH DOUGLAS MUNICIPAL GA LPV200 0 100 0 100 1 99.977
EBA ELBERT COUNTY-PATZ FIELD GA LP 0 100 0 100 0 100
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EZM HEART OF GEORGIA RGNL GA LPV200 0 100 0 100 0 100
FFC ATLANTA RGNL FALCON FIELD GA LPV 0 100 0 100 0 100
FTY FULTON COUNTY AIRPORT-BROWN FI GA LPV 0 100 0 100 0 100
FZG FITZGERALD MUNICIPAL GA LPV 0 100 0 100 0 100
GVL LEE GILMER MEMORIAL GA LPV 0 100 0 100 0 100
HOE HOMERVILLE GA LPV 0 100 0 100 1 99.974
HQU THOMSON-MCDUFFIE COUNTY GA LPV 0 100 0 100 0 100
Iy WASHINGTON-WILKES COUNTY GA LPV 0 100 0 100 0 100
JCA JACKSON COUNTY GA LPV 0 100 0 100 0 100
JES JESUP-WAYNE COUNTY GA LPV 0 100 0 100 1 99.974
JYL PLANTATION ARPK GA LPV 0 100 0 100 1 99.987
JZp PICKENS COUNTY GA LPV 0 100 0 100 0 100
LGC LAGRANGE-CALLAWAY GA LPV200 0 100 0 100 0 100
LHW WRIGHT AAF (FORT STEWART)/MIDC GA LPV 0 100 0 100 1 99.974
LZU GWINNETT COUNTY - BRISCOE FIEL GA LPV200 0 100 0 100 0 100
MAC MACON DOWNTOWN GA LPV 0 100 0 100 0 100
MCN MIDDLE GEORGIA RGNL GA LPV200 0 100 0 100 0 100
MGR MOULTRIE MUNICIPAL GA LPV200 0 100 0 100 0 100
MHP METTER MUNICIPAL GA LPV 0 100 0 100 1 99.989
MLJ BALDWIN COUNTY RGNL GA LPV 0 100 0 100 0 100
MQW TELFAIR-WHEELER GA LPV 0 100 0 100 0 100
OKZ KAOLIN FIELD GA LPV 0 100 0 100 0 100
OPN THOMASTON-UPSON COUNTY GA LPV200 0 100 0 100 0 100
PIM HARRIS COUNTY GA LPV 0 100 0 100 0 100
PUJ PAULDING NORTHWEST ATLANTA GA LPV200 0 100 0 100 0 100
PXE PERRY-HOUSTON COUNTY GA LPV 0 100 0 100 0 100
RMG RICHARD B RUSSELL REGIONAL -J GA LPV 0 100 0 100 0 100
RVIJ SWINTON SMITH FLD AT REIDSVILL GA LP 0 100 0 100 1 99.976
RYY COBB COUNTY INTL-MCCOLLUM FIEL GA LPV200 0 100 0 100 0 100
SAV SAVANNAH/HILTON HEAD INTL GA LPV200 0 100 0 100 1 99.974
SBO EAST GEORGIA REGIONAL GA LPV 0 100 0 100 0 100
TBR STATESBORO-BULLOCH COUNTY GA LPV 0 100 0 100 1 99.985
T™A HENRY TIFT MYERS GA LPV 0 100 0 100 0 100
TOC TOCCOA RG LETOURNEAU FIELD GA LPV 0 100 0 100 0 100
TVI THOMASVILLE RGNL GA LPV 0 100 0 100 0 100
VDI VIDALIA RGNL GA LPV200 0 100 0 100 1 99.990
VLD VALDOSTA RGNL GA LPV 0 100 0 100 2 99.991
VPC CARTERSVILLE GA LPV 0 100 0 100 0 100
WDR BARROW COUNTY GA LPV 0 100 0 100 0 100
3Y2 GEORGE L SCOTT MUNICIPAL IA LPV 0 100 0 100 0 100
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ALBIA MUNICIPAL
ATLANTIC MUNICIPAL
WATERLOO RGNL

AMES MUNICIPAL
WASHINGTON MUNICIPAL
BOONE MUNICIPAL
SOUTHEAST IOWA RGNL
CLARION MUNICIPAL

COUNCIL BLUFFS MUNICIPAL

NORTHEAST IOWA RGNL
THE EASTERN IOWA
ARTHUR N NEU
CHEROKEE COUNTY RGNL
CRESTON MUNICIPAL
CLINTON MUNICIPAL
DUBUQUE RGNL
DECORAH MUNICIPAL
DENISON MUNICIPAL

DES MOINES INTL
DAVENPORT MUNICIPAL
EAGLE GROVE MUNICIPAL
WEBSTER CITY MUNICIPAL
JEFFERSON MUNICIPAL
KEOKUK MUNICIPAL
ESTHERVILLE MUNICIPAL
FAIRFIELD MUNICIPAL
FORT DODGE RGNL

FORT MADISON MUNICIPAL
FOREST CITY MUNICIPAL
GUTHRIE COUNTY RGNL
GREENFIELD MUNICIPAL
GRINNELL RGNL
HAMPTON MUNICIPAL
OSCEOLA MUNICIPAL
SCHENCK FIELD

IOWA FALLS MUNICIPAL
INDEPENDENCE MUNICIPAL
ANKENY RGNL

IOWA CITY MUNICIPAL

LE MARS MUNICIPAL
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MASON CITY MUNICIPAL
MARSHALLTOWN MUNICIPAL
MOUNT PLEASANT MUNICIPAL
MUSCATINE MUNICIPAL
MONTICELLO RGNL

OSKALOOSA MUNICIPAL
MAQUOKETA MUNICIPAL

ORANGE CITY MUNICIPAL
OTTUMWA RGNL

KNOXVILLE MUNICIPAL

PELLA MUNICIPAL

POCAHONTAS MUNICIPAL

PERRY MUNICIPAL

RED OAK MUNICIPAL

ROCK RAPIDS MUNICIPAL
SHENANDOAH MUNICIPAL
SHELDON RGNL

SAC CITY MUNICIPAL

STORM LAKE MUNICIPAL

SPENCER MUNICIPAL

SIOUX GATEWAY/BRIG GEN BUD DAY
SIOUX COUNTY RGNL

NEWTON MUNICIPAL-EARL JOHNSON FIELD
CENTERVILLE MUNICIPAL

BELLE PLAINE MUNICIPAL

VINTON VETERANS MEMORIAL ARPK
BEAR LAKE COUNTY

BOISE AIR TERMINAL/GOWEN FLD
COEUR D'ALENE - PAPPY BOYINGTO
DRIGGS-REED MEMORIAL
CALDWELL INDUSTRIAL

GOODING MUNICIPAL

IDAHO FALLS RGNL

JEROME COUNTY

LEWISTON-NEZ PERCE COUNTY
NAMPA MUNICIPAL

MC CALL MUNICIPAL

POCATELLO RGNL

FRIEDMAN MEMORIAL

SANDPOINT
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WAAS Performance Analysis Report

TWF JOSLIN FIELD - MAGIC VALLEY RG ID LPV200 0 100 0 100 0 100
u76 MOUNTAIN HOME MUNICIPAL ID LPV 0 100 0 100 0 100
1H2 EFFINGHAM COUNTY MEMORIAL IL LPV 0 100 0 100 0 100
3LF LITCHFIELD MUNICIPAL IL LPV 0 100 0 100 0 100
IMY MOUNT HAWLEY AUXILIARY IL LPV 0 100 0 100 0 100
AlG MOUNT CARMEL MUNICIPAL IL LPV 0 100 0 100 0 100
ALN ST LOUIS RGNL IL LPV200 0 100 0 100 0 100
ARR AURORA MUNICIPAL IL LPV200 0 100 0 100 0 100
BLV SCOTT AFB/MIDAMERICA IL LPV200 0 100 0 100 0 100
BMI CENTRAL IL RGNL ARPT AT BLOOMI IL LPV 0 100 0 100 0 100
Cl15 PEKIN MUNICIPAL IL LPV 0 100 0 100 0 100
C73 DIXON MUNICIPAL-CHARLES R WALGREEN IL LPV 0 100 0 100 0 100
C75 MARSHALL COUNTY IL LpP 0 100 0 100 0 100
CIR CAIRO RGNL IL LP 0 100 0 100 0 100
CMI UNIVERSITY OF ILLINOIS-WILLARD IL LPV200 0 100 0 100 0 100
CPS ST LOUIS DOWNTOWN IL LPV200 0 100 0 100 0 100
CTK INGERSOLL IL LPV 0 100 0 100 0 100
CUL CARMI MUNICIPAL IL LP 0 100 0 100 0 100
DEC DECATUR IL LPV200 0 100 0 100 0 100
DKB DE KALB TAYLOR MUNICIPAL IL LPV 0 100 0 100 0 100
DNV VERMILION REGIONAL IL LPV 0 100 0 100 0 100
DPA DUPAGE IL LPV200 0 100 0 100 0 100
ENL CENTRALIA MUNICIPAL IL LPV 0 100 0 100 0 100
EZ1 KEWANEE MUNICIPAL IL LPV 0 100 0 100 0 100
FEP ALBERTUS IL LPV 0 100 0 100 0 100
FOA FLORA MUNICIPAL IL LPV 0 100 0 100 0 100
GBG GALESBURG MUNICIPAL IL LPV200 0 100 0 100 0 100
GRE GREENVILLE IL LPV 0 100 0 100 0 100
HSB HARRISBURG-RALEIGH IL LPV 0 100 0 100 0 100
163 MOUNT STERLING MUNICIPAL IL LPV 0 100 0 100 0 100
1GQ LANSING MUNICIPAL IL LPV 0 100 0 100 0 100
IKK GREATER KANKAKEE IL LPV200 0 100 0 100 0 100
LOT LEWIS UNIVERSITY IL LPV200 0 100 0 100 0 100
LWV LAWRENCEVILLE-VINCENNES INTL IL LPV200 0 100 0 100 0 100
MDW CHICAGO MIDWAY INTL IL LPV 0 100 0 100 0 100
MLI QUAD CITY INTL IL LPV200 0 100 0 100 0 100
MQB MACOMB MUNICIPAL IL LPV200 0 100 0 100 0 100
MTO COLES COUNTY MEMORIAL IL LPV200 0 100 0 100 0 100
MVN MOUNT VERNON IL LPV 0 100 0 100 0 100
MWA  VETERANS AIRPORT OF SOUTHERN I IL LPV200 0 100 0 100 0 100
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WAAS Performance Analysis Report

OLY OLNEY-NOBLE IL LPV 0 100 0 100 0 100
ORD CHICAGO O'HARE INTL IL LPV200 0 100 0 100 0 100
PIA GENERAL DOWNING - PEORIA INTL IL LPV 0 100 0 100 0 100
PJY PINCKNEYVILLE-DU QUOIN IL LPV 0 100 0 100 0 100
PNT PONTIAC MUNICIPAL IL LPV 0 100 0 100 0 100
PPQ PITTSFIELD PENSTONE MUNICIPAL IL LPV 0 100 0 100 0 100
PRG EDGAR COUNTY IL LPV 0 100 0 100 0 100
PWK CHICAGO EXECUTIVE IL LPV 0 100 0 100 0 100
RFD CHICAGO/ROCKFORD INTL IL LPV200 0 100 0 100 0 100
RPJ ROCHELLE MUNICIPAL AIRPORT-KORITZ F IL LPV 0 100 0 100 0 100
RSV CRAWFORD CO IL LPV 0 100 0 100 0 100
SAR SPARTA COMMUNICIPALTY-HUNTER FIELD IL LPV 0 100 0 100 0 100
SFY TRI-TOWNSHIP IL LpP 0 100 0 100 0 100
SLO SALEM-LECKRONE IL LPV200 0 100 0 100 0 100
SPI ABRAHAM LINCOLN CAPITAL IL LPV 0 100 0 100 0 100
SQI WHITESIDE CO ARPT-JOS H BITTOR IL LPV200 0 100 0 100 0 100
TIP RANTOUL NATL AVN CNTR-FRANK EL IL LPV 0 100 0 100 0 100
UGN WAUKEGAN NATIONAL IL LPV 0 100 0 100 0 100
UIN QUINCY RGNL-BALDWIN FIELD IL LPV200 0 100 0 100 0 100
VYS ILLINOIS VALLEY RGNL-WALTER A IL LPV 0 100 0 100 0 100
2R2 HENDRICKS COUNTY-GORDON GRAHAM IN LPV 0 100 0 100 0 100
501 KENTLAND MUNICIPAL IN LPV 0 100 0 100 0 100
AID ANDERSON MUNICIPAL-DARLINGTON FIELD IN LPV 0 100 0 100 0 100
ASW WARSAW MUNICIPAL IN LPV 0 100 0 100 0 100
BAK COLUMBUS MUNICIPAL IN LPV 0 100 0 100 0 100
BFR VIRGIL I GRISSOM MUNICIPAL IN LP 0 100 0 100 0 100
BMG MONROE COUNTY IN LPV200 0 100 0 100 0 100
C62 KENDALLVILLE MUNICIPAL IN LPV 0 100 0 100 0 100
C65 PLYMOUTH MUNICIPAL IN LPV 0 100 0 100 0 100
CEV METTEL FIELD IN LPV 0 100 0 100 0 100
CFJ CRAWFORDSVILLE RGNL IN LPV 0 100 0 100 0 100
DCY DAVIESS COUNTY IN LPV 0 100 0 100 0 100
EKM ELKHART MUNICIPAL IN LPV 0 100 0 100 0 100
EVV EVANSVILLE RGNL IN LPV200 0 100 0 100 0 100
EYE EAGLE CREEK AIRPARK IN LPV 0 100 0 100 0 100
FKR FRANKFORT MUNICIPAL IN LPV 0 100 0 100 0 100
FRH FRENCH LICK MUNICIPAL IN LPV 0 100 0 100 0 100
FWA FORT WAYNE INTL IN LPV200 0 100 0 100 0 100
GEZ SHELBY VILLE MUNICIPAL IN LPV 0 100 0 100 0 100
GGP LOGANSPORT/CASS COUNTY IN LPV200 0 100 0 100 0 100

Report 81 101 July 2022



WAAS Performance Analysis Report

GPC PUTNAM COUNTY RGNL IN LPV 0 100 0 100 0 100
GSH GOSHEN MUNICIPAL IN LPV 0 100 0 100 0 100
GWB DE KALB COUNTY IN LPV 0 100 0 100 0 100
GYY GARY/CHICAGO INTL IN LPV200 0 100 0 100 0 100
HFY INDY SOUTH GREENWOOD IN LPV 0 100 0 100 0 100
HNB HUNTINGBURG IN LPV 0 100 0 100 0 100
HUF TERRE HAUTE RGNL IN LPV200 0 100 0 100 0 100
122 RANDOLPH COUNTY IN LPV 0 100 0 100 0 100
176 PERU MUNICIPAL IN LPV 0 100 0 100 0 100
IMS MADISON MUNICIPAL IN LPV 0 100 0 100 0 100
IND INDIANAPOLIS INTL IN LPV200 0 100 0 100 0 100
VY CLARK RGNL IN LPV200 0 100 0 100 0 100
LAF PURDUE UNIVERSITY IN LPV 0 100 0 100 0 100
MCX WHITE COUNTY IN LP 0 100 0 100 0 100
MIE DELAWARE COUNTY RGNL IN LPV 0 100 0 100 0 100
MQJ INDIANAPOLIS RGNL IN LPV200 0 100 0 100 0 100
MZZ MARION MUNICIPAL IN LPV 0 100 0 100 0 100
OKK KOKOMO MUNICIPAL IN LPV200 0 100 0 100 0 100
(0)Y0) NORTH VERNON IN LPV 0 100 0 100 0 100
OXI STARKE COUNTY IN LPV 0 100 0 100 0 100
PLD PORTLAND MUNICIPAL IN LPV 0 100 0 100 0 100
PPO LA PORTE MUNICIPAL IN LPV 0 100 0 100 0 100
RCR FULTON COUNTY IN LPV 0 100 0 100 0 100
RID RICHMOND MUNICIPAL IN LPV200 0 100 0 100 0 100
RWN ARENS FIELD IN LPV 0 100 0 100 0 100
RZL JASPER COUNTY IN LPV 0 100 0 100 0 100
SBN SOUTH BEND INTL IN LPV200 0 100 0 100 0 100
SER FREEMAN MUNICIPAL IN LPV 0 100 0 100 0 100
SIV SULLIVAN COUNTY IN LPV 0 100 0 100 0 100
SMD SMITH FIELD IN LPV 0 100 0 100 0 100
TEL PERRY COUNTY MUNICIPAL IN LP 0 100 0 100 0 100
TYQ INDIANAPOLIS EXECUTIVE IN LPV 0 100 0 100 0 100
UWL NEW CASTLE HENRY COUNTY MARLAT IN LPV 0 100 0 100 0 100
VPZ PORTER COUNTY RGNL IN LPV 0 100 0 100 0 100
3AU AUGUSTA MUNICIPAL KS LpP 0 100 0 100 1 99.992
3K3 SYRACUSE-HAMILTON COUNTY MUNICIPAL KS LPV 0 100 0 100 0 100
3K8 COMANCHE COUNTY KS LPV 0 100 0 100 0 100
5K2 TRIBUNE MUNICIPAL KS LPV 0 100 0 100 0 100
9K8 KINGMAN AIRPORT - CLYDE CESSNA KS LP 0 100 0 100 0 100
AAO COLONEL JAMES JABARA KS LPV 0 100 0 100 1 99.995
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ADT ATWOOD-RAWLINS COUNTY CITY-COU KS LPV 0 100 0 100 0 100
ANY ANTHONY MUNICIPAL KS LPV 0 100 0 100 1 99.996
BEC BEECH FACTORY KS LPV 0 100 0 100 1 99.992
CBK SHALZ FIELD KS LPV 0 100 0 100 0 100
CFV COFFEYVILLE MUNICIPAL KS LPV 0 100 0 100 1 99.993
CNK BLOSSER MUNICIPAL KS LP 0 100 0 100 0 100
DDC DODGE CITY RGNL KS LPV200 0 100 0 100 0 100
EGT WELLINGTON MUNICIPAL KS LPV200 0 100 0 100 1 99.992
EHA ELKHART-MORTON COUNTY KS LPV 0 100 0 100 0 100
EMP EMPORIA MUNICIPAL KS LPV 0 100 0 100 1 99.993
EQA EL DORADO/CAPTAIN JACK THOMAS KS LPV200 0 100 0 100 1 99.992
EWK NEWTON-CITY-COUNTY KS LPV 0 100 0 100 0 100
FOE TOPEKA RGNL KS LPV 0 100 0 100 1 99.995
FSK FORT SCOTT MUNICIPAL KS LPV 0 100 0 100 1 99.995
GBD GREAT BEND MUNICIPAL KS LPV200 0 100 0 100 0 100
GCK GARDEN CITY RGNL KS LPV 0 100 0 100 0 100
GLD RENNER FLD /GOODLAND MUNICIPAL/ KS LPV200 0 100 0 100 0 100
HLC HILL CITY MUNICIPAL KS LPV 0 100 0 100 0 100
HQG HUGOTON MUNICIPAL KS LPV 0 100 0 100 0 100
HRU HERINGTON RGNL KS LPV 0 100 0 100 0 100
HUT HUTCHINSON RGNL KS LPV200 0 100 0 100 0 100
HYS HAYS RGNL KS LPV200 0 100 0 100 0 100
ICT WICHITA DWIGHT D EISENHOWER NA KS LPV200 0 100 0 100 1 99.996
IDP INDEPENDENCE MUNICIPAL KS LPV200 0 100 0 100 1 99.992
IXD NEW CENTURY AIRCENTER KS LPV 0 100 0 100 1 99.996
K38 WASHINGTON COUNTY VETERAN'S ME KS LPV 0 100 0 100 0 100
K78 ABILENE MUNICIPAL KS LPV 0 100 0 100 0 100
K79 JETMORE MUNICIPAL KS LPV 0 100 0 100 0 100
K81 MIAMI COUNTY KS LPV 0 100 0 100 1 99.995
K82 SMITH CENTER MUNICIPAL KS LPV200 0 100 0 100 0 100
K88 ALLEN COUNTY KS LPV 0 100 0 100 1 99.994
LBL LIBERAL MID-AMERICA RGNL KS LPV200 0 100 0 100 0 100
LQR LARNED-PAWNEE COUNTY KS LPV 0 100 0 100 0 100
LWC LAWRENCE MUNICIPAL KS LPV200 0 100 0 100 1 99.996
LYO LYONS-RICE COUNTY MUNICIPAL KS LPV 0 100 0 100 0 100
MHK MANHATTAN RGNL KS LPV200 0 100 0 100 0 100
MPR MC PHERSON KS LPV 0 100 0 100 0 100
MYZ MARYSVILLE MUNICIPAL KS LPV 0 100 0 100 0 100
NRN NORTON MUNICIPAL KS LPV 0 100 0 100 0 100
OEL OAKLEY MUNICIPAL KS LPV 0 100 0 100 0 100
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OIN OBERLIN MUNICIPAL KS LPV 0 100 0 100 0 100
oJC JOHNSON COUNTY EXECUTIVE KS LPV 0 100 0 100 1 99.996
OWI OTTAWA MUNICIPAL KS LPV 0 100 0 100 1 99.995
PHG PHILLIPSBURG MUNICIPAL KS LPV 0 100 0 100 0 100
PPF TRI-CITY KS LPV 0 100 0 100 1 99.993
PTS ATKINSON MUNICIPAL KS LPV 0 100 0 100 1 99.994
PTT PRATT RGNL KS LPV 0 100 0 100 0 100
RCP ROOKS COUNTY RGNL KS LPV 0 100 0 100 0 100
RPB BELLEVILLE MUNICIPAL KS LPV 0 100 0 100 0 100
RSL RUSSELL MUNICIPAL KS LPV 0 100 0 100 0 100
SLN SALINA RGNL KS LPV 0 100 0 100 0 100
SYF CHEYENNE COUNTY MUNICIPAL KS LPV 0 100 0 100 0 100
TOP PHILIP BILLARD MUNICIPAL KS LPV 0 100 0 100 1 99.995
TQK SCOTT CITY MUNICIPAL KS LPV 0 100 0 100 0 100
UKL COFFEY COUNTY KS LPV 0 100 0 100 1 99.994
ULS ULYSSES KS LPV 0 100 0 100 0 100
WLD STROTHER FIELD KS LPV 0 100 0 100 1 99.992
018 CYNTHIANA-HARRISON COUNTY KY LP 0 100 0 100 0 100
181 MC CREARY COUNTY KY LP 0 100 0 100 0 100
27K GEORGETOWN-SCOTT COUNTY RGNL KY LPV200 0 100 0 100 0 100
210 MADISONVILLE RGNL KY LPV 0 100 0 100 0 100
2MO0 PRINCETON-CALDWELL COUNTY KY LPV 0 100 0 100 0 100
4M7 RUSSELLVILLE-LOGAN COUNTY KY LPV 0 100 0 100 1 99.999
5M9 MARION-CRITTENDEN COUNTY KY LPV 0 100 0 100 0 100
612 LEBANON SPRINGFIELD-GEORGE HOE KY LPV 0 100 0 100 0 100
AAS TAYLOR COUNTY KY LPV 0 100 0 100 0 100
BRY SAMUELS FIELD KY LPV 0 100 0 100 0 100
BWG BOWLING GREEN-WARREN COUNTY RG KY LPV200 0 100 0 100 1 99.999
BYL WILLIAMSBURG-WHITLEY COUNTY KY LPV 0 100 0 100 0 100
CEY KYLE-OAKLEY FIELD KY LPV 0 100 0 100 0 100
CPF WENDELL H FORD KY LPV200 0 100 0 100 0 100
CVG CINCINNATI/NORTHERN KENTUCKY I KY LPV200 0 100 0 100 0 100
DVK STUART POWELL FIELD KY LPV 0 100 0 100 0 100
DWU ASHLAND RGNL KY LpP 0 100 0 100 0 100
EHR HENDERSON CITY-COUNTY KY LPV 0 100 0 100 0 100
EKQ WAYNE COUNTY KY LPV 0 100 0 100 0 100
EKX ADDINGTON FIELD KY LPV 0 100 0 100 0 100
FFT CAPITAL CITY KY LPV 0 100 0 100 0 100
FGX FLEMING-MASON KY LPV 0 100 0 100 0 100
GLW GLASGOW MUNICIPAL KY LPV 0 100 0 100 0 100
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HVC HOPKINSVILLE-CHRISTIAN COUNTY KY LPV 0 100 0 100 0 100
193 BRECKINRIDGE COUNTY KY LPV 0 100 0 100 0 100
10B MOUNT STERLING-MONTGOMERY COUN KY LPV 0 100 0 100 0 100
JQD OHIO COUNTY KY LPV 0 100 0 100 0 100
K24 RUSSELL COUNTY KY LPV 0 100 0 100 0 100
K62 GENE SNYDER KY LP 0 100 0 100 0 100
KYS8 HANCOCK CO-RON LEWIS FIELD KY LPV 0 100 0 100 0 100
LEX BLUE GRASS KY LPV 0 100 0 100 0 100
LOU BOWMAN FIELD KY LPV 0 100 0 100 0 100
LOZ LONDON-CORBIN ARPT-MAGEE FIELD KY LPV 0 100 0 100 0 100
M20 LEITCHFIELD-GRAYSON CO KY LPV 0 100 0 100 0 100
M21 MUHLENBERG COUNTY KY LpP 0 100 0 100 0 100
M25 MAYFIELD GRAVES COUNTY KY LPV 0 100 0 100 0 100
OWB OWENSBORO-DAVIESS COUNTY RGNL KY LPV200 0 100 0 100 0 100
PAH BARKLEY RGNL KY LPV200 0 100 0 100 0 100
PBX PIKE COUNTY-HATCHER FIELD KY LPV200 0 100 0 100 0 100
RGA CENTRAL KENTUCKY RGNL KY LPV 0 100 0 100 0 100
SDF LOUISVILLE MUHAMMAD ALI INTL KY LPV200 0 100 0 100 0 100
SJS BIG SANDY RGNL KY LPV 0 100 0 100 0 100
SME LAKE CUMBERLAND RGNL KY LPV 0 100 0 100 0 100
SYM MOREHEAD-ROWAN COUNTY CLYDE A KY LPV200 0 100 0 100 0 100
TWT STURGIS MUNICIPAL KY LPV 0 100 0 100 0 100
TZV TOMPKINSVILLE-MONROE COUNTY KY LPV 0 100 0 100 0 100
OR4 CONCORDIA PARISH LA LPV 0 100 0 100 1 99.991
OR7 THE RED RIVER LA LPV 0 100 0 100 1 99.991
3R4 HART LA LPV 0 100 0 100 1 99.991
3R7 JENNINGS LA LPV 0 100 0 100 1 99.991
SR8 DE QUINCY INDUSTRIAL AIRPARK LA LPV 0 100 0 100 1 99.991
ACP ALLEN PARISH LA LPV 0 100 0 100 1 99.991
AEX ALEXANDRIA INTL LA LPV200 0 100 0 100 1 99.991
APS PORT OF SOUTH LOUISIANA EXECUT LA LPV 0 100 0 100 1 99.995
ARA ACADIANA RGNL LA LPV200 0 100 0 100 1 99.992
BQP MOREHOUSE MEMORIAL LA LPV 0 100 0 100 1 99.991
BTR BATON ROUGE METROPOLITAN' RYAN LA LPV200 0 100 0 100 1 99.993
BXA GEORGE R CARR MEMORIAL AIR FLD LA LPV 0 100 0 100 1 99.997
CWF CHENNAULT INTL LA LPV200 0 100 0 100 1 99.990
DTN SHREVEPORT DOWNTOWN LA LPV 0 100 0 100 1 99.991
ESF ESLER RGNL LA LPV200 0 100 0 100 1 99.991
F88 JONESBORO LA LP 0 100 0 100 1 99.991
GAO SOUTH LAFOURCHE LEONARD MILLER LA LPV200 0 100 0 100 1 99.994
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HDC HAMMOND NORTHSHORE RGNL LA LPV200 0 100 0 100 1 99.995
HUM HOUMA-TERREBONNE LA LPV200 0 100 0 100 1 99.994
HZR FALSE RIVER RGNL LA LPV 0 100 0 100 1 99.992
IER NATCHITOCHES RGNL LA LPV 0 100 0 100 1 99.991
IYA ABBEVILLE CHRIS CRUSTA MEMORIA LA LPV 0 100 0 100 1 99.991
L39 LEESVILLE LA LPV 0 100 0 100 1 99.991
LCH LAKE CHARLES RGNL LA LPV200 0 100 0 100 1 99.991
LFT LAFAYETTE RGNL/PAUL FOURNET FI LA LPV200 0 100 0 100 1 99.991
M79 JOHN H HOOKS JR MEMORIAL LA LPV 0 100 0 100 1 99.991
MLU MONROE RGNL LA LPV200 0 100 0 100 1 99.991
MSY LOUIS ARMSTRONG NEW ORLEANS IN LA LPV200 0 100 0 100 1 99.995
NEW LAKEFRONT LA LPV 0 100 0 100 1 99.996
OPL ST LANDRY PARISH-AHART FIELD LA LPV 0 100 0 100 1 99.991
PTN HARRY P WILLIAMS MEMORIAL LA LPV200 0 100 0 100 1 99.993
REG LOUISIANA RGNL LA LPV 0 100 0 100 1 99.994
RSN RUSTON RGNL LA LPV 0 100 0 100 1 99.991
SHV SHREVEPORT RGNL LA LPV200 0 100 0 100 1 99.992
SPH SPRINGHILL LA LPV 0 100 0 100 1 99.992
TVR VICKSBURG TALLULAH RGNL LA LPV200 0 100 0 100 1 99.992
UXL SOUTHLAND FIELD LA LPV 0 100 0 100 1 99.991
3B0O SOUTHBRIDGE MUNICIPAL MA LPV 0 100 0 100 0 100
ACK NANTUCKET MEMORIAL MA LPV200 0 100 0 100 0 100
BAF WESTFIELD-BARNES RGNL MA LPV 0 100 0 100 0 100
BED LAURENCE G HANSCOM FLD MA LPV200 0 100 0 100 0 100
BOS GENERAL EDWARD LAWRENCE LOGAN MA LPV200 0 100 0 100 0 100
BVY BEVERLY RGNL MA LPV 0 100 0 100 0 100
EWB NEW BEDFORD RGNL MA LPV200 0 100 0 100 0 100
GBR WALTER J KOLADZA MA LP 0 100 0 100 0 100
GHG MARSHFIELD MUNICIPAL - GEORGE HARLO MA LPV 0 100 0 100 0 100
HYA BARNSTABLE MUNICIPAL-BOARDMAN/POLAN MA LPV200 0 100 0 100 0 100
LWM LAWRENCE MUNICIPAL MA LPV200 0 100 0 100 0 100
MVY MARTHA'S VINEYARD MA LPV200 0 100 0 100 0 100
ORE ORANGE MUNICIPAL MA LPV 0 100 0 100 0 100
ORH WORCESTER RGNL MA LPV200 0 100 0 100 0 100
OWD NORWOOD MEMORIAL MA LPV 0 100 0 100 0 100
PSF PITTSFIELD MUNICIPAL MA LPV 0 100 0 100 0 100
PVC PROVINCETOWN MUNICIPAL MA LPV200 0 100 0 100 0 100
PYM PLYMOUTH MUNICIPAL MA LPV200 0 100 0 100 0 100
TAN TAUNTON MUNICIPAL - KING FIELD MA LPV 0 100 0 100 0 100
2G4 GARRETT COUNTY MD LPV 0 100 0 100 0 100
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2W5 MARYLAND MD LpP 0 100 0 100 0 100
2W6 ST MARY'S COUNTY RGNL MD LPV 0 100 0 100 0 100
BWI BALTIMORE/WASHINGTON INTL THUR MD LPV200 0 100 0 100 0 100
CBE GREATER CUMBERLAND RGNL MD LPV 0 100 0 100 0 100
CGE CAMBRIDGE-DORCHESTER RGNL MD LPV 0 100 0 100 0 100
DMW CARROLL COUNTY RGNL/JACK B POA MD LPV200 0 100 0 100 0 100
ESN EASTON/NEWNAM FIELD MD LPV200 0 100 0 100 0 100
FDK FREDERICK MUNICIPAL MD LPV 0 100 0 100 0 100
GAI MONTGOMERY COUNTY AIRPARK MD LPV 0 100 0 100 0 100
HGR HAGERSTOWN RGNL-RICHARD A HENS MD LPV200 0 100 0 100 0 100
MTN MARTIN STATE MD LPV 0 100 0 100 0 100
OXB OCEAN CITY MUNICIPAL MD LPV 0 100 0 100 0 100
SBY SALISBURY-OCEAN CITY WICOMICO MD LPV200 0 100 0 100 0 100
W29 BAY BRIDGE MD LPV 0 100 0 100 0 100
1B0 DEXTER RGNL ME LP 0 100 0 100 0 100
2B7 PITTSFIELD MUNICIPAL ME LPV 0 100 0 100 0 100
3BlI GREENVILLE MUNICIPAL ME LPV 0 100 0 100 0 100
59B NEWTON FIELD ME LP 0 100 0 100 0 100
81B OXFORD COUNTY RGNL ME LP 0 100 0 100 0 100
AUG AUGUSTA STATE ME LPV200 0 100 0 100 0 100
BGR BANGOR INTL ME LPV200 0 100 0 100 0 100
BHB HANCOCK COUNTY-BAR HARBOR ME LPV200 0 100 0 100 0 100
BST BELFAST MUNICIPAL ME LPV 0 100 0 100 0 100
BXM BRUNSWICK EXECUTIVE ME LPV200 0 100 0 100 0 100
CAR CARIBOU MUNICIPAL ME LPV 0 100 0 100 0 100
EPM EASTPORT MUNICIPAL ME LPV 0 100 0 100 0 100
FVE NORTHERN AROOSTOOK RGNL ME LPV200 0 100 0 100 0 100
HUL HOULTON INTL ME LP 0 100 0 100 0 100
1ZG EASTERN SLOPES RGNL ME LPV 0 100 0 100 0 100
LEW AUBURN/LEWISTON MUNICIPAL ME LPV200 0 100 0 100 0 100
LRG LINCOLN RGNL ME LP 0 100 0 100 0 100
MLT MILLINOCKET MUNICIPAL ME LPV 0 100 0 100 0 100
OWK CENTRAL MAINE ARPT OF NORRIDGE ME LPV 0 100 0 100 0 100
PQI PRESQUE ISLE INTL ME LPV200 0 100 0 100 0 100
PWM PORTLAND INTL JETPORT ME LPV200 0 100 0 100 0 100
RKD KNOX COUNTY RGNL ME LPV200 0 100 0 100 0 100
SFM SANFORD SEACOAST RGNL ME LPV200 0 100 0 100 0 100
WVL WATERVILLE ROBERT LAFLEUR ME LPV200 0 100 0 100 0 100
48D CLARE MUNICIPAL MI LP 0 100 0 100 0 100
4D0 ABRAMS MUNICIPAL MI LP 0 100 0 100 0 100
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6Y1 BOIS BLANC ISLAND MI LpP 0 100 0 100 0 100
771G MARLETTE TOWNSHIP MI LPV 0 100 0 100 0 100
9D9 HASTINGS MI LPV 0 100 0 100 0 100
ACB ANTRIM COUNTY MI LPV 0 100 0 100 0 100
ADG LENAWEE COUNTY MI LPV 0 100 0 100 0 100
AMN GRATIOT COMMUNICIPALTY MI LPV 0 100 0 100 0 100
ANJ SAULT STE MARIE MUNICIPAL/SANDERSON MI LPV 0 100 0 100 0 100
APN ALPENA COUNTY RGNL MI LPV 0 100 0 100 0 100
ARB ANN ARBOR MUNICIPAL MI LPV 0 100 0 100 0 100
AZO KALAMAZOO/BATTLE CREEK INTL MI LPV200 0 100 0 100 0 100
BAX HURON COUNTY MEMORIAL MI LPV 0 100 0 100 0 100
BEH SOUTHWEST MICHIGAN RGNL MI LPV200 0 100 0 100 0 100
BIV WEST MICHIGAN RGNL MI LPV 0 100 0 100 0 100
BTL W K KELLOGG MI LPV200 0 100 0 100 0 100
C04 OCEANA COUNTY MI LPV 0 100 0 100 0 100
C20 ANDREWS UNIVERSITY AIRPARK MI LP 0 100 0 100 0 100
CAD WEXFORD COUNTY MI LPV200 0 100 0 100 0 100
CFS TUSCOLA AREA MI LP 0 100 0 100 0 100
CIU CHIPPEWA COUNTY INTL MI LPV 0 100 0 100 0 100
CMX HOUGHTON COUNTY MEMORIAL MI LPV 0 100 0 100 0 100
CVvX CHARLEVOIX MUNICIPAL MI LPV 0 100 0 100 0 100
D95 DUPONT-LAPEER MI LpP 0 100 0 100 0 100
DET COLEMAN A YOUNG MUNICIPAL MI LPV 0 100 0 100 0 100
DTW DETROIT METROPOLITAN WAYNE COU MI LPV200 0 100 0 100 0 100
ERY LUCE COUNTY MI LPV 0 100 0 100 0 100
ESC DELTA COUNTY MI LPV200 0 100 0 100 0 100
FFX FREMONT MUNICIPAL MI LPV 0 100 0 100 0 100
FNT BISHOP INTL MI LPV200 0 100 0 100 0 100
GDW GLADWIN ZETTEL MEMORIAL MI LP 0 100 0 100 0 100
GLR GAYLORD RGNL MI LPV 0 100 0 100 0 100
GRR GERALD R FORD INTL MI LPV200 0 100 0 100 0 100
HTL ROSCOMMON COUNTY - BLODGETT ME MI LP 0 100 0 100 0 100
HYX SAGINAW COUNTY H W BROWNE MI LPV200 0 100 0 100 0 100
IKW JACK BARSTOW MI LPV 0 100 0 100 0 100
IMT FORD MI LPV 0 100 0 100 0 100
IRS KIRSCH MUNICIPAL MI LPV 0 100 0 100 0 100
ISQ SCHOOLCRAFT COUNTY MI LP 0 100 0 100 0 100
IWD GOGEBIC-IRON COUNTY MI LPV200 0 100 0 100 0 100
JXN JACKSON COUNTY-REYNOLDS FIELD MI LPV200 0 100 0 100 0 100
JIYM HILLSDALE MUNICIPAL MI LPV 0 100 0 100 0 100
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LAN CAPITAL REGION INTL MI LPV200 0 100 0 100 0 100
LDM MASON COUNTY MI LPV 0 100 0 100 0 100
MBL MANISTEE CO-BLACKER MI LPV200 0 100 0 100 0 100
MBS MBS INTL MI LPV200 0 100 0 100 0 100
MCD MACKINAC ISLAND MI LPV 0 100 0 100 0 100
MKG MUSKEGON COUNTY MI LPV200 0 100 0 100 0 100
MNM MENOMINEE RGNL MI LPV200 0 100 0 100 0 100
MOP MOUNT PLEASANT MUNICIPAL MI LPV 0 100 0 100 0 100
N98 BOYNE CITY MUNICIPAL MI LP 0 100 0 100 0 100
OEB BRANCH COUNTY MEMORIAL MI LPV 0 100 0 100 0 100
OGM ONTONAGON COUNTY - SCHUSTER FI MI LPV 0 100 0 100 0 100
0OSC OSCODA-WURTSMITH MI LPV200 0 100 0 100 0 100
OoZW LIVINGSTON COUNTY SPENCER J HA MI LPV200 0 100 0 100 0 100
PHN ST CLAIR COUNTY INTL MI LPV200 0 100 0 100 0 100
PLN PELLSTON RGNL AIRPORT OF EMMET MI LPV200 0 100 0 100 0 100
PTK OAKLAND COUNTY INTL MI LPV200 0 100 0 100 0 100
RMY BROOKS FIELD MI LP 0 100 0 100 0 100
RNP OWOSSO COMMUNICIPALTY MI LPV 0 100 0 100 0 100
RQB ROBEN-HOOD MI LPV200 0 100 0 100 0 100
SAW SAWYER INTL MI LPV200 0 100 0 100 0 100
SLH CHEBOYGAN COUNTY MI LPV 0 100 0 100 0 100
TEW MASON JEWETT FIELD MI LpP 0 100 0 100 0 100
TTF CUSTER MI LPV 0 100 0 100 0 100
TVC CHERRY CAPITAL MI LPV200 0 100 0 100 0 100
Y31 WEST BRANCH COMMUNICIPALTY MI LP 0 100 0 100 0 100
YIP WILLOW RUN MI LPV200 0 100 0 100 0 100
16D PERHAM MUNICIPAL MN LPV 0 100 0 100 0 100
3N8 MAHNOMEN COUNTY MN LPV 0 100 0 100 0 100
ACQ WASECA MUNICIPAL MN LPV 0 100 0 100 0 100
ADC WADENA MUNICIPAL MN LPV 0 100 0 100 0 100
AEL ALBERT LEA MUNICIPAL MN LPV 0 100 0 100 0 100
AIT AITKIN MUNICIPAL-STEVE KURTZ FIELD MN LPV 0 100 0 100 0 100
ANE ANOKA COUNTY-BLAINE (JANES FIE MN LPV 0 100 0 100 0 100
AUM AUSTIN MUNICIPAL MN LPV200 0 100 0 100 0 100
AXN CHANDLER FIELD MN LPV 0 100 0 100 0 100
BBB BENSON MUNICIPAL MN LPV 0 100 0 100 0 100
BDE BAUDETTE INTL MN LPV 0 100 0 100 0 100
BDH WILLMAR MUNICIPAL-JOHN L RICE FIELD MN LPV200 0 100 0 100 0 100
BII BEMIDJI RGNL MN LPV200 0 100 0 100 0 100
BRD BRAINERD LAKES RGNL MN LPV200 0 100 0 100 0 100
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CBG CAMBRIDGE MUNICIPAL MN LPV 0 100 0 100 0 100
CFE BUFFALO MUNICIPAL MN LPV 0 100 0 100 0 100
CKC GRAND MARAIS/COOK COUNTY MN LPV 0 100 0 100 0 100
CKN CROOKSTON MUNICIPAL KIRKWOOD FLD MN LPV 0 100 0 100 0 100
CNB MYERS FIELD MN LPV 0 100 0 100 0 100
COQ CLOQUET CARLTON COUNTY MN LPV 0 100 0 100 0 100
CQM COOK MUNICIPAL MN LP 0 100 0 100 0 100
D39 SAUK CENTRE MUNICIPAL MN LPV 0 100 0 100 0 100
D42 SPRINGFIELD MUNICIPAL MN LP 0 100 0 100 0 100
DLH DULUTH INTL MN LPV200 0 100 0 100 0 100
DTL DETROIT LAKES-WETHING FIELD MN LPV 0 100 0 100 0 100
DVP SLAYTON MUNICIPAL MN LpP 0 100 0 100 0 100
DXX LAC QUI PARLE COUNTY MN LPV200 0 100 0 100 0 100
ELO ELY MUNICIPAL MN LPV200 0 100 0 100 0 100
ETH WHEATON MUNICIPAL MN LP 0 100 0 100 0 100
EVM EVELETH-VIRGINIA MUNICIPAL MN LPV 0 100 0 100 0 100
FBL FARIBAULT MUNICIPAL-LIZ WALL STROHF MN LPV 0 100 0 100 0 100
FCM FLYING CLOUD MN LPV200 0 100 0 100 0 100
FFM FERGUS FALLS MUNICIPAL-EINAR MICKEL MN LPV200 0 100 0 100 0 100
FKA FILLMORE COUNTY MN LPV 0 100 0 100 0 100
FOZ BIGFORK MUNICIPAL MN LP 0 100 0 100 0 100
FRM FAIRMONT MUNICIPAL MN LPV 0 100 0 100 0 100
FSE FOSSTON MUNICIPAL-ANDERSON FIELD MN LpP 0 100 0 100 0 100
GHW GLENWOOD MUNICIPAL MN LPV 0 100 0 100 0 100
GPZ GRAND RAPIDS/ITASCA CO-GORDON MN LPV 0 100 0 100 0 100
GYL GLENCOE MUNICIPAL MN LPV 0 100 0 100 0 100
HCD HUTCHINSON MUNICIPA