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Evolution of Airspace

« Airspace Construct and Equipage requirements have evolved in response to:
« Aviation growth
» Public safety concerns after watershed events
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The airspace managed by the FAA:

29 million square miles
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15% of the earth’s surface
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Airspace Construct

FL 600
18,000 MSL
14,500 MSL

CLASS A

- —
Non-towered
Airport 700 AGL 1,200 AGL

14 CFR Part 91.155

Airspace Class Entry Requirement Pilot Certificate or Rating Two Way C Aircraft Separation

ATC Clearance Private Certificate or Yes Yes within 30 nm of the
Student Endorsement class B primary airport*
VFR: Radio Contact Student Yes Yes within C space and above IFR, SVFR and
IFR: Clearance Certificate e lateral limits of C space* runway operations
VFR: Radio Contact Student Yes No unless required by IFR, SVFR and
IFR: Clearance Certificate other airspace runway operations
VFR: None Student No unless required by

*An altitude decoding transponder required above 10,000 MSL.

9/29/2020
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LSTECHNOLOG.ESBre adth of NAS — OPerationS

Airports
¢ 19,622 Public / Private
* 5,092 Public

Air Traffic Towers - 518 (2018)
® 264 - Federal
e 254 - FAA Contract

Terminals - 157 (2018)

e 154 - Approach Control
¢ 3 - Offshore Sites

En Route Sites
e 21 - ARTCCs
e 775 - Sectors
Oceanic Sites
* 3 Centers (ZAN, ZOA, ZNY)

9/29/2020

Total Aircraft
~ 220,000 (Commercial & GA - 2020)

Flights Handled by FAA
e Over 44,000 flights per day

US Passenger Enplanements
¢ Over 1 Billion (2019)

Operational Personnel

® 14,695 Controllers (2018)

® 664,565 Pilots (Active Airmen Certs 2019)
* 160,302 Remote Pilots (2019)
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ARTCCs Delegate Airspace to Approach Controls

Oakland Center and NCT LOA Attachment 1
Subject: Terminal Area Control Page 4
Effective: 09/15/16

National Aeronautics and
Space Administration

Oakdand Arr Route Traffic Control Center and Northem Calfornia Terminal Radar Approach Control 6. NCT Delegated Airspace Graphic - Central Polygon, Coast Area, and Skippy Shelf

LETTER OF AGREEMENT :
64 65 _AFMG

EFFECTIVE: SEPTEMBER 15, 2016

SUBJECT: Terminal Area Control

[1 . PURPOSE. This letter of agreement (LOA) delegates airspace to Northern California TRACON ]

(ZOA) and NCT. The procedures contained in this LOA may be modified on an individual basis with
proper coordination. This agreement is supplemental 1o Order JO 7110.65, Air Traffic Control

2. CANCELLATION. The Oakiand Center and NCT LOA, subject: Terminal Area Control, dated . A
August 20, 2015, is cancelled. Oalkdand Center and NCT Joint Notice N ZOA 7210.025/N NCT \ w O L SPOOK
7210.16, subject: Pre-Arranged Coordination of Optimum Profile Descent Aircraft, remains in effect :

until January 29, 2017

ENI

~
& i & | o8 17 gt " A O | -
[a. NCT has continuous control of the airspace defined in Attachment 1. | MOLEN & L St EY
b.  Except for aircraft entering ZOA Sectors 11, 29, or 41, the minimum radar separation for d ¢ | x “DuCKE
aircraft being transferred between facilities must be 5 nautical miles (NM), constant or increasing, at 70
the time of communications change. Aircraft entering ZOA Sectors 11, 29, or 41 with diverging FARRA o MoD
courses may be separated by 3 NM constantly increasing 1o 5 NM at the time of communications L
change A PATYY %
TURLO
c NCT has control for RV 30 degrees leftright, and descent except where noted in Altachment 3 )\
PIRAT 4 45 RVOLTA o
d.  ZOA has control for RV 30 degrees leftfight, and cimb except where noted in Attachment 3 LICKE & % KARNN L \
. FRA
p— — — - . - “ \ SANTY 2GILRO
43 30 ¥ cza

SNS

SHOEY &\ __ =
0 —=

oNLC
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Approach Controls

ATILANTIC
OCHAN

9/29/2020
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Approach Controls (and Centers) delegate Airspace
to Towers -

SAN JOSE
NORMAN Y MINETA SAN JOSE INTL (SJC)(KSJC)  2NW  UTC-8(-7DT)  N37°21.78° W121°55.72°  SAN FRANCISCO
62 B TPA-—See Remarks LRA Class |, ARFF Index D NOTAM FILE SJC H-28, L-2F, 38,4
RWY 120-30R: H1 1000X1 50 (CONC-GRVD)  §-220, D-250, 25-175, A2 A

P 20-608 PCN 91 RAAW/T HIRL CL
@ F d I A - t. Ad == t t. RWY 12L: REIL. PAPI(P4R)—GA 3.0° TCH 70", Thid dspicd 1308
Pole.
e e era VIa lon mlnls ra lon RWY30R: PAPI(PAL)—GA 3.0° TCH 69" . Thid dsplcd 2537 . Tree. Rgt
. tic. 0.3% down.
RWY 128-30L: H11000X150 (CONC-GRVD) ~ $-220, D-250, 25-175,
1SJC 08/120 SJC SVC TWH CLSD CLASS D SERVICE NOT AVBL CTC NOBCAL APP AT 125.35 DLY 20-605, 20/202-875 PCN 67 RCW/T HIRL CL
0600-1300 2008210600-2009221300 RWY 12R: MALSR. PAPI(PAR)—GA 3.0° TCH 75°. RVR-TR Thid
dspled 1297, Pole. Rgt tic
RWY30L: MALSR. PAPI(P4L)-GA 3.0° TCH 70", RVR-TR Thid dsplcd
2537, Fance. 0.3% down
RUNWAY DECLARED DISTANCE INFORMATION
-~--End of PDF Report.--—-- RWY12L:TORA-10139 TODA-11000 ASDA-10139 LDA-8833
RWY12R.TORA-9883 TODA-11000 ASDA-9883 LDA-8587 ~
RWY30L:TORA-10152 TODA-11000 ASDA-10152 LDA-7614 ¢
- . RWY 30R:TORA-10134 TODA-11000 ASDA-10134 LDA-7597 > 3
PDF generated by Federal NOTAM Systems on: 2020-09-02 00:44:45 UTC Page 1 of 1 SERVCE: S4 FUEL 100LL JETA OK1,2,3,4  L6TRwy 30L PAPI 9 " "Q /‘
unusable byd 7° of centerline of rwy. ACTIVATE MALSR Rwy 12R, o7
MALSR Rwy 30L, HIRL Rwy 12L-30R, HIRL Rwy
12R-30L—Frequency 124.0 when twr clsd.
NRPORT REMARKS: Attended continuously. Birds frequently on o in vicinity of arpt. First 400" Rwy 30R and Rwy 30L CLOSED
for tf DC10, MD1 1, L1011. High intensity light activity: High intensity lights (lasers and large media screens) may be
visible to arrival and departure acft to San Jose international arpt during events at the stadium complex (37°24.15°N/
121°58.14°W, SJC VORTAC R-303/2.1 DME) Flight crews should use caution when opr in this area during stadium
events. Cockpit illumination and glare effect reducing visibility may be intensified during arrival and departure ops
especially at night. Noise abatement procedure: Rwy 12R-30L Is preferred arrival rwy for jet actt and Rwy 12L-30R Is
the preferred departure rwy for et acft. All jet act take-offs are to be initiated from end of rwy unless directed otherwise
by twr. TPA—1004(942) single-engine acft, 1504(1442) multi-engine and turbine powered actt. Unscheduled ops by
group 5 acft (B747) and larger not authorized except with prior arpt approval ctc arpt manager 408-392-3500, All
turbine engine run-ups require prior arpt approval, ctc manager on duty 408-392-3500. Curfew hours 070015002
FAR 36 Stage I, 0730143024 FAR 36 Stage IIl actt listed on the schedule of authorized actt issued by the Director of
Aviation, Delayed scheduled fits and alternate emerg ops may be exempt from curfew hr restrictions. Prior arpt notification
s required for all late/early arrivals. Ctc manager on duty at 408-392-3500. Twy D between Twy W and Twy V itd to acft
with a wingspan of less than 118" (B-737-900 or smaller). Twy Y will be periodically rstd to acft with a wingspan of less
than 171 ft (MD-11 or smaller) drg B-787 and B-747 ops on Rwy 12L-30R. Twy Z will be periodically rstd to act with
a wingspan of less than 118 ft (B-737-900 or smaller) drg B-787 and B~747 ops. Twy Z btn 200 ft NW of Twy H and
200 ft NW of Twy K Itd to acft with wingspan of less than 135 ft (B-757-300 or smaller). Twy W between Twy J and
Twy L can support Group IV act. Twy V Itd to acft with wingspan of less than 135" (B-757-300 or smaller). RRP rqrd
from FBO for trainsent hel ops. Rwy 12R-30L 900" dspicd thid on NW end not grvd. Rwy 30L 1873 dsplcd thid on SE

TOWER 124.0 (1400-0800Z1) GND CON 121.7 CLNC DEL 118.0 PRE TAXI CLNC 118.0
(® NORCAL DEP CON 121.3

TPUTC TTOGOR RUSAT
CLEARANCE DELIVERY PHONE: For CD when ATCT s clsd ctc NorCal Apch at 916-361-3748
NRSPACE: CLASS C svc ctc APP CON sve 1400-080071; other times CLASS £
RADIO AIDS TO NAVIGATION. NOTAM FILE S.C.
SANJOSE (L) VORWDME 114.1  SJC Chan 88 N37°22.48° W121°56.68° 116° 1.0 NM to fid. 35/16E
VOR unusable
000°-070" byd 25 NM blo 6,500
140°-160° byd 25 NM blo 6,100
170°-240° byd 30 NM blo 6,700
ILSDME 110.9 1-SLY Chan 46 Rwy 12R. Class IE. Unmonitored when ATCT closed
ISOME 1109 1-SJC Chan 46 Rwy 30L. Class IIE. Unmonitored when ATCT closed.
COMM/NAV/WEATHER REMARKS: Emerg, fraquency 121.5 not avb at tower.

9/29/2020 SW, 16 JUL 2020 to 10 SEP 2020
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FL 600
18,000 MSL

Non-towered

9/29/2020

700 AGL

Airspace Construct

CLASS A

CLASSE

1,200 AGL

« Each Airspace Class has minimum operating
requirements
» Level of Communication with ATC
« Equipment
» Distance from clouds (VFR pilots)
» Pilot rating
« Special Activity Airspace
« Contains activity hazardous to non-participants
« Usually off-limits

National Aeronautics and
Space Administration

10
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Class A

CLASS A

National Aeronautics and
Space Administration

&

9/29/2020

* IFR flight only

11
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e Structure:
"Upside-down wedding cake" surface to 10,000 MSL
Designed to protect instrument procedures at primary
airport

« Operating Requirements:
ATC clearance is required to enter and operate within
Class B
ADS-B out required within the "Mode C Vell"

9/29/2020

Within 30NM of primary airport
Surface to 10,000 MSL

Class B

National Aeronautics and
Space Administration
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)

100 VOR- DME oBDS
|0A|(11sa|[,__v i
VPBCN
METROPOLITAN

A OAKPFAND INTL (OAK)
\ hunrens poiT *;)\;,VPBEL

BAY SHOREVFR | Z
TRANSITION ROUTE ATC| %
(8]
o

““Transmion routes [
ATC CLEARANCE REQUIRED

CLEARANCE REQUIRED

OYSTER
i pont - 100 VPBEH <8»
Y

(VPOYS) SFC

% FULLERS PT %

T VOR-DME
, | SF0 115.8 l
MID-SI
. NO SVFR MATEO Bl / L .
SAN FRANCISCO S ol B I A ]
INTL (SFO; A )

e
ATIONAL MARE LANCTUARY 1%
[ e

VPBD V'< .’
& o"‘

._"—' |-’ - * A > '\
|~ / 15 N vpsaw
N HALF MOON . / 2 2 Eevp KGO
A BAY (HAF) \ R, 4 R A~ (vpxam 3'
RO\ SN Amlsawar Aammaoan SN\ R A A ACYAGR> /. = '

« Example:
KSFO

9/29/2020
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DISNEYLAND THEME PARK 44
Se€ Note for requlrements, —

« Structure:
* |Inner core
 5NM radius
« SFCto 4,000 AGL
» Quter core:

« 10NM radius o

" AFJOEINJWAYNE > [
ORANGE CO (SNA) ANT'A

CT 11979 %/126. 8*@ 2 ) 4, —PER
ATlS/126 0 A

‘CAUTIONT UNMARKED BAI

A ...oﬁ'éABLE TO.767' UC-)

x| 5 EL/TORO
117\2\é|7119 ELB,

« 1,200 AGL to 4,000 AGL . Y ‘SJES%%A,L';
« Operating Requirgments: o mas«;;;::fs ﬁs,\ M.gs.
« Two-way radio communication must be established with KRA 5;5 PENC/ A’
ATC >1<

\SANTA ANA\
NS CLASS:CEY

Example: KSNA

9/29/2020
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Structure:

SFC to 2,500 AGL

National Aeronautics and
Space Administration

&

AV/BROWN (SDM)

s
. CT-128.25*C
L ATISAE2

=

526 *1-80,1.22.9¢
----- 4 RPJ8R#26R

SR

Laterally defined to accommodate instrument procedures
Operating Requirements:
Two-way radio communication must be established with ATC prior to

entry

15
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&

200 AGL 1200 AGL

e Structure: : \mmo w\g
e Usually 1,200 AGL to 17,999 MSL T %o o
« May extend downward to 700 AGL or SFC where
needed

« QOperating Requirements:

W aJ:-_ocumn‘ RGNL cmm\\

3  ASOS 118.325 (AN
 ADS-B out above 10,000 MSL ‘ s ":'\v:
« No Communications requirement Ay S §. l

IAVS, O \ ’i =

9/29/2020
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« Structure:
« Airspace that has not been designated as Class A, B, C, D, or E - ‘
* Usually: /s?c'%‘
« SFC-1,200 AGL 3
« SFC-700 AGL 3 | &
« Other geometries exist but are rare 35380 ._Ih\y

ack

[/

AN EC
» Operating Requirements:

* VFR: Minimum flight visibility and distance from clouds still apply

* |FR: Obstacle clearance and proper altitude for direction of flight rules still apply

R NEW JEHUSALEM (1Q4)
Q627 §5(122.9 @«

i (DY V=

l

SFC-700
AGL

SFC-1,200 AGL .

9/29/2020 17
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AGL: Above Ground Level; FL: Flight Level; MSL: Mean Sea Level; nm: Nautical Miles

. FL 600
CLASS A  ADS-B 1090 ES Required 18,000 MSL

2,500 AGL

ADS-B Not Required
CLASS E 10,000 MSL and above ADS-B Required

CLASS C

i
ADS-B 2 e Mode C Ve|I |

Required Required =
10é02f0 MSL [ 10,000 MSL ADS-B
urface Surface ) .
e Required

10,000 MSL
Surface

Requirements

9/29/2020
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Space Administration
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SV166-06
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.
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R

. COmparison at 1,800 Ft (AGL)

[ ] Radaronly
Il ~oss only

Il Radar and ADSB
@ Radar Locations
@ ADSB Locations

Oakland Center ADS-B Coverage at 1,800 AGL

18
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MEA (Minimum Enroute Altitude)
MRA (Minimum Reception Altitude)
MOCA (Minimum Obstruction Clearance Altitude)

MCA (Minimum Crossing Altitude)

MSA (Minimum Safe Altitude)

MIA (Minimum IFR Altitude)

MVA (Minimum Vectoring Altitude)

Minimum Altitudes

National Aeronautics and
Space Administration

The lowest published altitude between radio fixes that
assures acceptable navigational signal coverage and
meets obstacle clearance requirements.

MRAs are determined by FAA flight inspection
traversing an entire route of flight to establish the
minimum altitude the navigation signal can be received

The lowest published altitude in effect between fixes on
VOR airways, off -airway routes, or route segments that
meets obstacle clearance requirements

The lowest altitude at certain fixes at which the aircraft
must cross when proceeding in the direction of a higher
minimum enroute IFR altitude

Altitudes depicted on approach charts which provide at
least 1,000 feet of obstacle clearance for emergency
use within a specified distance from the navigation
facility upon which a procedure is predicated

Minimum altitudes for IFR operations as prescribed in
14 CFR Part 91

The lowest MSL altitude at which an IFR aircraft will be
vectored by a radar controller
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S MEA Example

(PALAY2 PALAY) 17117

DANIEL K INOUYE INTL (HNL) (PHNL)

PALAY TWO DEPARTURE 51754 [FAA) HONOLULU, HAWAIl
NOTE: Departures from Runways 4L/R and 8L/R must complete right turn to D-ATIS
assigned heading within 2 NM of runway departure end (HNL 3.6 DME). 1279 251.15
Cross CKH R-240 at or above 2500'. T
Departures from Runways 26L/R must complete left turn to assigned heading GND CON
within 2 NM of runway departure end (HNL 3 DME). 121.9 348.6
HONOLULU TOWER
HONOLULU 118.1 257.8
114.8 HNL =37, 123.9 273.575 (Rwy 8R/26L)
Chen 95 HCF APPROACH
124.8 317.6

KOKO HEAD

Vo
116.1 MKK
0 N Chan 10!
P 2500 N21°08.29 -W157°10.05'
2]
LOKIE /

N21°07.44’

4 W157°20.70" R-254
NP N

074°—3=— (10)

R o
2 PALAY 13) 8
- N21°06.35 N
2 B : MEA=4000
[7:} 7 z —
u] /, /000 & 8
N /\b/ Os <}
B 4 -
S I
5 % (R Q
8 % ™
ks ROSHE 3
o]
N N20°55.60'N - -

WI157°15.23 Q
g 57°15,23 ) //000 2

g \
r)
%) o
NOTE: Chart not fo scale. P-2
v DEPARTURE ROUTE DESCRIPTION

Turn right/left to heading as assigned by tower, expect vectors to PALAY INT,
maintain 5000’; then via (transition). Expect clearance to enroute altitude/flight
level af LNY VORTAC.

LANAI TRANSITION (PALAY2.LNY): From over PALAY INT via HNLR-110 and
LNY R-290 to LNY VORTAC.

MOLOKAI TRANSITION (PALAY2.MKK): From over PALAY INT via MKK R-254
to MKK VORTAC.

e PALAY TWO DEPARTURE oo D PN
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=i Gpy@cial Activity Airspace
« Air Traffic Control Assigned Airspace e pacse2=S . Spemal Use Airspace (SUA)
(ATCAA) sve"‘?’” \ e R Prohibited Area (PA)
« Temporary Flight Restriction (TFR) | = SQQ&\O*“" » Restricted Area (RA)
« Altitude Reservation (ALTRV) * Warning Area (WA)
« Other « Military Operations Area

« Military Training Routes (MTR)
* Orbit Area (OA)

(MOA)
« Alert Area (AA)

» Special Flight Rules Area (SFRA)’ — B, \ — « National Security Area
« Soaring Area 07 (R | 50 RS (NSA)
« Parachuting Area o 3OS ' i » Controlled Firing Area

(CFA)

/

HUNTE RL O A2
<’
& HIGH MOAZ %,
b /
=
%
Jight operations below 1000 AGL‘
rer the designated areas within the
Monterey BayiNational Marine
anctuary violate NOAA regulanons
(see 15 CFR 922).

HUNTER LOW.EE A2 .
& HIGH MOA “, o65 N3

N ON

9/29/2020 21
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National Aeronautics and
Space Administration

Temporary Flight Restrictions (TFRs)

* Protect from hazard associated with an

incident on the surface when the
presence of low flying aircraft would
magnify, that hazard

« Operation of disaster relief aircraft

* Prevent unsafe congestion of sightseeing
aircraft above an incident or event which
may generate a high degree of public
interest

» Protect the President, Vice President, or

other public figures
« Provide a safe environment for space
agency operations

NorCal Fire Fighting TFR

9/29/2020

FDC 0/5335 ZOA CA..AIRSPACE 25 NM
NW UKIAH, CA. TEMPORARY FLIGHT
RESTRICTIONS WI AN AREA BOUNDED
BY 402245N/1235615W (FORTUNA
VORTAC FOT123022.2) TO
402245N/1233630W (FORTUNA VORTAC
FOT102033.6) TO 400300N/1232330W
(RED BLUFF VORTAC RBL249053.3) TO
400300N/1225015W (RED BLUFF
VORTAC RBL246027.8) TO
392545N/1225015W (MENDOCINO
VORTAC ENI026030.4) TO
392545N/1225700W (MENDOCINO
VORTAC ENI018027.1) TO
392945N/1230900W (MENDOCINO
VORTAC ENI356027.2) TO
393045N/1233045W (MENDOCINO
VORTAC ENI322029.7) TO POINT OF
ORIGIN SFC-12000FT. TO PROVIDE A
SAFE ENVIRONMENT FOR FIRE
FIGHTING ACFT OPS. PURSUANT TO 14
CFR SECTION 91.137(A)(2) TEMPORARY
FLIGHT RESTRICTIONS ARE IN EFFECT.
CAL FIRE MENDOCINO UNIT TEL 707-
459-7403 OR FREQ 132.5750/AUGUST
COMPLEX WEST FIRE IS IN CHARGE OF
THE OPS. OAKLAND /ZOA/ ARTCC TEL
510-745-3331 IS THE FAA CDN FACILITY.
2009170450-2011170759EST

22
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Military Training Routes

i m AP/1B

DoD
FLIGHT INFORMATION PUBLICATION

5500

Little Grass Valle \ AREA PLAN N |NG

Reservorr,

_| 5034

camp

MILITARY TRAINING ROUTES
7~ VR-202 N\

ORIGINATING ACTIVITY: Commander, Strike Fighter
Wing, U.S. Pacific Fleet, 001 K Street, NAS Lemoore, CA
93246-5022 DSN 949-1034 (1530-2400Z Mon-Fri),
C559-998-1034.

TERRAIN FOLLOWING OPERATIONS: Authorized

entire route.

\ HOURS OF OPERATION: Daylight hours, OT by NOTAM /

» Used by the military for low-altitude, high-speed training

9/29/2020

Can be IFR or VFR

Routes at 1,500 feet AGL and below are generally developed to be flown VFR
MTRs are established below 10,000 feet MSL for operations at speeds in

excess of 250 knots it s

nGA Rer. No. PLANXAP1BBOOK

Published b
NATIONAL GEOSPATIAL-INTE{LIGENEE AGENCY
ST. LOUIS, MISSOURI

- [
H NGA Aeronautical Services is an ISO 9001:2000 certified organization. |3 oo

©Copyright 2008 by the United States Governmaent
No copyright claimed under Title 17 US.C.

2
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Airspace is in the Eye of the Beholder
s LN\ e

s

)\ 5500 MSL

5500 MSL | /4

/v.‘
“weis®  + (T XX
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