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i l PREFACE v

i The weather, flight data, and equiprent status aspects cf
contraller operation =t the Buffalo Air Traffic lontrol Tower are
described in this report. The description is based upon deta c¢ol-
lected through direct cbservation, photographs, and interviews
with tower personnel, The study was sponsored by the FAA Systens
Research and Development Scorvice snd was conducted in the Buffalo i
fouer Casdb and TRACON during May and July of 1980,

This work was completed with <lLe ccooperation of the Eastern
Region 0f the FAX, and the Ailr Traffic Service (AAT) Pivision of
that region in particuiar. Special thanks are due to Vito Barrello,
the Chief of the Buffalo Tower for his valuable support in the ccl- :
lection nnd interpretation of the information presented hereinr, In '
additicn, we ave Indebted to Mr. Holly Barlage of tha FAA's Systens
Fesesrch and Pevelopment Service for his close revievw and technical

coaxments ¢n this docuzent.
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1. INTRODUCTION

This report is the fourth of a series of 8 reports which
docunsnt snd describe the non-surveillance functions and duties of
tower contrellers at 8 selected air traf{fic contrel towers, The
series includes three level V¥V towers: Boston, Atlanta and Houston;
two lLevel IV towers: Minneapolis, and El Toro, and two Level III

towers: Albuquerque and Buffw.lo.

The series of studies is conducted to provide operational in- {

foraatien to be considered in the design and locail application of H
the Terminal Informatinn Display Systea (TIRS) - a dual service ;
cysten to be composed of the Flight Data Display (FDD) and the ,
Consolidnted Cab Displey (CCH). FUD is a computer based systenm
designed to replace paper flight strips and the aging Flight Data
Entry and Printout (FDEP) equipment required to generate them,
FDD will provide eachcentruller with an electrenic display and data ,
entry device tailored to present flight data requirements and will 1
elimivate the need for the FUEP and the associated flight progress
strips. The CCD will consolidate much of the weather sensor data A {
{e.g., Tunway visual range, centerfield wind), the equipment status . “
inforration (e.g., for instrument landing system, approach lighting
system, and field lighting controls (e.g., approach lighting systen,

' runway edge 1ights), to be presented by electronic displsys at each

‘ control position, tailored to the specific needs of cach controller,

. Designs for the CCD were developed for the Atlanta tower and are

described in "Atlanta Tower Cab and TRACO!N Interpretation Analysis,

Report No. FAA-RD-80-126" and were not redeveloped for Buffalo. ) . r

| FFD and the CCD will be driven by a common computcr and probably

will share common input devices. Federal Aviation Administration . f
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Liight date sunmary forms and some uscd only at the Buffalo fac-
flity are prescnted in Appendix A,

The present study series is designed to identify the opera-
ticnal requirements that the different towers have in comnon as
woll as the unique aspects of each tower that should be accornmodated
by TIDS to facilitate the speed and safety of tower® operation,
The study is concerned primarily with the controller informaticn
vequirements and the controller-eyuipnent interface. It is not
cencerned with the enpineesring or operating aspects of tower and
field equipment rnor does it include a critique of current systeis.
Its main purpose is to identify the informaticn that the coutrel-
lers require fyrom their existing equipment and the tower opera-
tional precedures related to that equipment.

Euffalo ATCT wars selectcd as one of the two Level IIT uair-
ports to be studied both becuuse it represents northeastern Class
PIl towe-s ns wa’ll as huving a relatively egual mix of general
aviaticn and afr carrier ouparaticas. No izportant changes to the
physical eor eoperrntional aspects of this tower are snticipated in
the ncir future.

The information for this report was ovrained by (a) exanining

iexisting written material, (b) photographing controller work spaces,

(c) observing controllers at work, and (d) interviewing journeyman

‘controllers and tower management staff.

The written materiasl exavined in this study included Jeppesen
Air Manuals, tower SOPs, Letters of Agreement, and a day's saumple
of €lignht strips, Where possible, the information in this material
was verified throuph observations of controllers at work and inter-
views with tower personnel, '

Photographs were taken of all controller consoles, posted
notices wnd selected control pancls. These photos were uscd as

~subject natter for the interviews, and serve to document the physi-

cal aspects of the tower as it existed during the study. To avoid

FThc term "tower' is used in this report to include both Cab and
"TRACON facilities.
- e . s
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Jiuterfering in tower operations, all photographs of TRACON consoles

were taken during the midshift, DPhotographs of Cab ecquipment and
consoles were taken during the day to tuke advantayge of natural
light, A total of four controllers were intervicewed for informa-
tion on tower cquipment, their informationsl needs, and tower
operational procedures, Since different subject arcas were dis-
cussed with different controllers, much of the inforaation obtained
was based upon the knowledge ¢f a single controller, snd so some
errors are possible, lHowever, when the interviewer identified in-
formation as inceonsistent with tower SOPs or practices at other

-towers, it was verified in discussicons with tower nanagement

personnel.

To supplement the controller intcrviews, the actions of
controllers at work regarding their use of equipecnt and handling
of flight strips wss obsorved in the TRALON snd Cub during peak

cand slgck tref{fic pericds. Cver I0 hours of obscrvation time was

spent in thesc {we work spaces for this study.

The results of the aperations analysis sre prescnted in
Sections 2 through 6 of the report. An overview of the Buffalo
Terminal Area TRACON and Cab cperaticns is provided in Section 2.
This scction includes a map of the airport, & chart of the terminal
srea, the major runway configurations and approach and departure
routes uscd, drawings of the Cab end TRACON floor plans, definition
of control pesitions, and the location of each control pesition in
the Cab and TRACON. In sddition, a photograph of every controller
work station is presented on which every display and control de-
vice is identified, The use of equipment providing information on
weather and the status of ficld NAVAID's, and the control of field
lighting to be incorporated in the CCD is presented in Section 3.

A photograph, locations in the Cab and TRACON, users, and the ccn-
dition of use are presented in this section for cach device. The
sources and controller rcquirements for information on operational

status of tower and NAVAID equiprent are prescnted in Section 4 with

discussions of the use of NOTAMs and other procedures for determin-
ing snd disseminating status information on this equipment and the

[T i
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‘w2ons of controlling this disseminetion. The operation of the cur:
rent flight duta system is presented in Section 5. The location of
flight data equipmert in the tower is shown on flocr plans of the
Cab and TRACON; the format and form of selected categories of
printed and handwritten flight strips and hand notations used

with these strips is presented and discussed:; and the flow and
arrangroent of flight strips from console to censcle througheout

the 23b and TRACON is5 presented in this section, The tower weather
information system is presented in Section 6. This presentation
covers tix tyres of weather information recvived, the formats of
wveather mcssuges, sources of the inferzation, and the procedures
and =megas by which weather information is disscminated from the

_ tawex. -
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V.. T2, BUFFALD AIR TRAFEIC CONTROL SYSTEM

|
H
{
i

"OVERVIEW

: The environment and operations of the Buffalo air traffic
;coutrol system are described in this section which includes a
Edescriptioa of:

: o The general setting of the buffalo Tower (location,
weather, site-specific fsctors);

o The specific air traffic contrcl envircnament {(airpore,

— e b e

runways, taxiways, airspace, radar servicej;
o Aircraft operations; and

i o The TRACON and Cab iecilitics in terms of layout, posi-

3

tionc, staffiang, controlier duties, and controller issuzs.

'

éThg Puff=lo Tower is locsted in an airport faclility serving Buf-
i falo, New York., A 30-miic radius of the Tower includes Niagara
;Fulls, parie of Ontario, Carada, scections of Lake Erie and Lake
. Catario and vestern New York State., Part of the Buffalo Approach
Control Arca lacludes Canadian airspace over the Province of
Ontario. ;

Major natural facters sffecting tower operations include pre-
vailing west-couthwest winds off Lake Erie and the Northeast winter
climate, The airport is largely a one-runway (05-23) operation
‘which results frow the prevailing southwest winds and the fact that

i the second runway (14-32) is not sufficiently long (5,373 feet) to

handlec large aircraft. The predominantly one-runway configuravion

.. -

means that all types of aircraft must be served and therefore

;mixed in the same approach and departure patterns,

The airport layout lacks a perimeter road for vehicular traf-

——r

 fic. Daily tower operations are complicated by the need for many
i sarvice vehicles crossing taxiways and runways. ;

————

. e -

}

. ]
i i
| A

i

i
'
| P

|
l
ISR

- 2<1. ..

4 .
Wt ol AR M S - e 5 e NS IR Lo sha o A F &t @ o mar A ABhd 30t B . e ool e kb W e e e b et s

e BEeL mme - bl b vemeBe e o e

-

- ——, . -

oy S

Era——

'



e p——————

r—.—- e vy r————— s wre

P N,

- The “uf’a‘o TRACON's instrument operaticr traffic mix is ap-

*

prXLmatbl\ 48% air curricr, 10% air taxi, 30% gcnvral aviation

:ana 6% military. Military traffic results from the tower's IFR

-responsibility for Niagara Interrational Airport, located aoprox-
.inpstely 13 miles northwest of the Buffalo Tower. Niagara (IAG)
-has 8 VFR tower and is the home base of several military units.

- Buffslo traffic levels for FY79 inclided approximately

. 170,000 rower operstions and slightly over 260,000 instru.ent
operaticns,

Regular TRACON stsffing includes tvo appioach ceitrol radar

.positions (east and west) and one departure radur pesition; ¢ '.ese

.controllers are assisted by controllers stuffing the Arrival DPata
'und Coordinater (part-tine) positions. Tower Cab staffing is
styprecal in terins of positions and responsibilities.

;2.1 GLUERAL SITTIN

_ .. The nhuffale air traffic control tower is located at Greater
Bnrfalo International Airport (elevation 725 »SL). This airport

Lis situated cpproxirately three iniles east of the City of Buffalo

and nine pil~s east of the Canadian border on the Riagara River.
A 50-mile radius of the alrport 1nc1uuc, the Niagara Falls region,

‘n seciion of western New York rtﬁte, the southern portion of the

5

Provxnce of Ontario snd large areas of Lake Erie and Lake Ontario
(Jce Figure 2-1). The airport is a port of entry into the United
_States and has a U,5. Customs Facility. The City of Toroate is
Iocat»d approximately 60 ailes to the northwest across Lake

Ontsrxo. c
H

Frev&il:ng wlnds az Buffulo'arc from the west-southwest off

: Lake Erie. At tires, these winds carry industrial smog from the
“heavy industvial opergtions (steel, oil, rubber) on the shores of
.Lake Erie. 7he smog can adversely affect tower visibility to the

(

PR

sowtbkest for five to ten miles. i Weather conditions at Buffalo
foature regular Northeast seasonal variatiens. According to tower

)
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rpersonnel, snow conditiens do not significantly influencs air-
iport operations to any greatcr degree than in other Northeast
1

‘cites.

The Grand Island areca on the Niagara River is notable for

e et

»heav: cencentratiens of dird flights during the spring and fall.
.Grand lsland is also the siiec of svveral tall telcvisioa antennn !
: {toewers, ‘

t

! i Approxinately 18 miles northwest of the airport is Nizgara
Falls Jnternational Airport (NFIA), a facility with a VFP Tower.

This sirport is the Lone of several military reserve units which
fly helicopters, F-101 interceptor aircraft, and Cl30 transports.

'2.2  AIR TRAFFIC CONTROL ENVIRONMENT AT BUFFALO {

2.2.1 Alvsori Lavout
: »

The runway laveut at Buffale (see Tigure 2-2) is centercd on .
-the portheast-southenst runwzy, 05-23; thic runvay was increased

.20 its proseat length (3,102 {eet) by a rortheast extension over

[OPONRE

‘a railroad right of way, a roadway, and a creek. The extension
"bridge structure on the runway limits takeoff and land weights

! for

for a very high percentage (2bout 70%) of the time dus to the pre-

vailing southwest winds; runway 05 serves as the primary runway for
approximately 20% of the time. Both runway 23 and 05 are cquipped

with Instrument Landing Systems (ILS).

heavy, wide-bodied aircraft.. Runway 23 is the primary runway

e mra e e e

ST S Y N P e

The second rurvay is on a southcast-northuwcst alignment (14-

.

1 32) and s approximately one-third shorter in length than the
?first (5,373 feet). Runway 32 serves as the prizary runway for
£ A gonly 10% of the time anl only when northwest winds approcch 15 to
| ’ §20 knote; under these conditicns; sir carriers are given the

. br® minn i A ® e o
——

‘ roption of using runway 05-2%. Runway 32 is not ILS equipped; how-
; ' {ever, it does have a VOR approach, Aircraft approaching touchdown

‘on runway 32 must pass dircctly over a large Westinghouse manu-

: | facturing plant. The location cf this structure is due to its
\ | w i
e tes mew ol - . - — T - s s S .. N - . - - ’ ‘
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cformer status as an aircratft assembly plant, Runway 14 is not
cuscd as the primary runway and 15 rot equipped with any NAVAIDs .
i except runway lights.

The tuxiway network connccts the three major activity centers
.in the airpoit: the East Terminal Building near the Tower, the
‘West Terminal Building paralleling runwey 05, and the north terminal
arera conteining the U,S. Custems facility., The main terninal ares
~and the north ternminal area are each served by one fixed base :
iopcrator. The two major links in the taxiway network paralilel run- .
~ways 05-23 and 14-32; other links consist of sections of older '
~closed ruaways and short segments near the runway intcersection

.aresa.

According to cenirollers, there are two taxiway visibility

~prodlems with the present iayout. First, aircraft or vehicles

sistemisheidamatel

: tuszing 1n the Yslot arez' between the two major terainal build- !
' “ings are not readily visiblie from the Cab., Seccond,. during periods N

of poor visibility, it is difficalt to monitor moving aircraft and )
vehicles in the vicinity of the U,S. Customs fucility. !

: A morve frecuent taxiing problem confronte by the Cubdb
.controllers is the high number of vchicle movements within the
airport area, These include official vehicles, support vehicles,

-

P Y SV TR U TRV AU

 maintenance vehicles, and rescue vehicles., Due to the absence
.of a peripeter roadway, Ground Controi and local Control spend a
"good deal of time monitoring and coordinating vehicle movements i

~acress and between runwavs. !
i . .
‘ From the pilot viewpoint, one snow-related taxiway problem

PRI WA PPN

"is the narrowness of the taxiway leading to runway 23. Snow re-
%movcl cperstions create high snoﬁ and ice piles in the area
abutting the taxiway. Pilots of large jet aircraft with broad
wing spans must exercise cauticen to avoid hitting hanging engine

A et o A At

pods on the accumulated snow. This problen was most cvident
during the great snowfalls of 1978,

- i 4 -
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2,2.2 Bnifalo Tower: Airsnace uand Radar Services

——

The Buffalo air traJfic control tower (csee Figure 2-3) is

‘leocated in the East Terminal Building, The tower facility houses

the Cab and a TRACCN with ARTS IIl equipment. The airport sur-

‘veillance radar is located on the airfield just south of the mid-
rroint of runwsy 14-32,

Airspace serviced by the Buffalo Tower inciudes four distinct

.areas (see Table 2-1), each designed in response to specific

operational rcquirements. The Buifalo Tower officially provides

"air traffic control service within the "Buffalu Terminal Areua"

{see Figure 2-4). This arca is irregularly shaped as a result of
the Cleveland ARTCC deleguting airspace according to operational
requirements of the Toronto Center (Canadian Air Traffic Service)

uhd neightoring towers such as Ruchester. For example, the Rochester

iower controls the approach to Batevia; this explains the indenta-
tion on the east terninal ares boundary. Within the terminal
area, the Buffalo Tower has the responsiblity for IFR arrival,
departure, and tower en route aircraft, JIFK aircraft are provided
with radar vectors and radar separations teo standards of tiaree

‘miles distance or 1,000 feet in alititude. At the terminal area
: boundary, the ARTCC accepts and hands off IFR traffic to the Buf-
.falo Tower. '

Niagsra Talls InternationaltAlrport is located within the

‘terminal area and is providcd with IFR service by the Buffalo
Tower.,

The Terminal Radar Scr.ice Areca (TRSA) comsists of two sec-
tions (sce Figure 2-%): ;
1. From the surface to 7,000 feet MSL; within a five-mile

radius of the ASR.

2. From 2,500 feet to 7,000 feet MSL bctween the 5 and 12
mile radii of the ASR.
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The TRSA is a defined, positive control area for those VFR aircraft
“who wish to participate in one of thrce raday scrvice programs
.availabdble.

Stage I: Radar Service Advisory

Buffalu Tower radar control provides information on wind and
the runway in use¢ (unless pilot has received ATIS and gives the
ATIS code), and specifies time or place for pilot to contact Tower
Cab; radar sgervice terminate” 5

Stage TI: Radar Service Adviseory and Seyuencing

Buffalo Tower radar control provides advisory information
{as above) and prevides standard VFR radar separation (minimua
1 1/2-mile distunce or SCC feet altitude) until aircraft is
sequenced {or landing or until the pilot sees the traffic he
15 to follow, , '

Stave YIT- Ralay Service ’
*

Buffalo Tower radar control provides stondard separation
between all psrticipating VFR and IFR aircraft operating within
the TRSA; VFR pilots are encouraged to accept Stage IIX service but
it is not mandatery,

Time permitting, the Buffalo Tadar control provides radar
service to VFR Stage I1l aircraét outside the TRSA but within the
. terminal area. {MNizgara Falls Internaticnal Airport is located
approximitely two miles beycnd the TRSA boundary.)

The third airspace acca is the "Airport Control Zone"; this
rone is irregular in shape and oxtends up through™ the TP . to the
- base of the continental control;nrea (14.500 MSL) (see bkigur~ 2-6),.
. This zone is deslgned to prnvidd a positive control area for
; instrument approaches and departures,

I

; The fourth airspace area is the “Ajrport Tra{fic Areca” which
is a five-mile radius of the ASé from the surface to 3,000 fect

't AGL; this area defines tho airspace in which aircraft must talk

| to the Tower (Figure 2-6).

!
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%2.2.3‘ T;piéu} Approach and Depurture Profiles (Runway 23)

An TFR arrival {light approaching buftalo will be vectored
Eby the AUTCC to a “transier point" nesr one of the four major ar-
‘rival fixes which sre located 3ust inside the terminal area
éboundary. Per agreement with the Cenver, these arriving IFR
+ fligkts approach the fix in level flight at 250 knots and at an
. sltitude of eiiher 11,000 or 9,000 fect MSL. Aircreft cross the
feasterly tixes (Lhman and Dalee® at 11,000 MSL; the westerly fixe,
_(wWella and Dunkirk) are crossed at 9,90C feet MSL, The ARTCC and
" the Buffalo Tower will coordinate the transfer of corntrol of the
" flight; this transfer is usually accomplished via a silent ARTS
?handoff. Th~ radar controller in the Buffalo TRACON will then
" provide the sircraft witlc radar separation, approach vectors snd
! . altitude s«ssignnents to pernit an interceptiosn of the ILS glide

slope, Typical approach sequ~ncing involves seversl communications
betyeen the radar centroller and the aircraft (rce Figure 2-77,

After the flight crosses the appreach f£ix at either 11,000
“or 9,000 feet ¥SL, the upproach controller will pormally clear the
‘sirerzft for a descent to 7,000 feer MSL and 2 turn onto the
t "downwind" leg paralleling the ianding runway. ¥hen the aircraft
!is clear of departure traffic, the radar controller will yrovide
. & clearance for a descent to 2,500 feet MSL,

S R

? f When the aircraft is approximately three niles beyond the .

i " outer marker of the ILS, the radar controller will authorize the ¢
initcraft to mske an inward descending turn onto the base leg; this
' procedure enables the pilot to fly an cight-mile final on the ILS.
fwhen the pilot has the runvay in sight, the aircraft is cleared

emadi v

P

! for a visual approach; responsibility for the flight is usually

!
4
j transferred from the TRACON to the Cab between eight znd five ) f
E miles from touchdown, i
i A one day sample of instrument operations flights indicated ; f
. that '"Wells" was the most freaquently used arrival coordination | }
. ffix: ‘ ; . l
t i ' ; 1
1] : .
. : i
} *
, 3
t -2-14 i
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Frequency Used

. Name : (on April 25, 1980) 1
. Nest Fixes: NELLA 45 .
' THCRI 12 ,
BROTD 2 !

ERI 1 :

. East Fixes EHMAN 14 :
: DALEE 13 ‘
: BURST 6 ;
' ELZ 5 '
JHW S »

ROC : 4 !

DT ‘ 1 i

NAVAID Fixes Buffalo VIRTAC (LUF) 36 '
Niagara TACAN (1AG) 15 .

. Geneso VOR (GEE) 12 ;
. Punkirk VIR (1KK) 2 :
: 1

the departing flight is beycnd the path of arriving flights, the .

is outside the terainal area.)
: !
' 2.3 BUFLALO 4WOKER OPERATIONS |

§ i

: vided in the following tables and figurcs:

Operations for FY78 and IY79.
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| ITR flights departing Buffalo normally £ly the runway heading to 1
:3,000 feet MSL. The radar controller in the TRACON then issues a

“departure route vector to dxrccf the aircref: to cae of the trans-
fer points on the 2d-nas¢ie -1 mile DME of the puffulo VORTAC (see
Jipure i-uY. Boring thes tise, dupst in,; alroraft are usually re-
wwzicted to the initial assigned altitwde of 6,000 feet MSL; when {

' . radar controller will wormaily authorize & hireer aititude. The :
"radar controller will effect a fadar handefr of the flight to the

ARTCC st or near the tra=sfer point, .fif is also possible for the

Ruffelo Tower to execute a radar handoff with the ARTICC prior to

. the transfer point; in this casé, the Center wmay climd the de-

i parture but connot alter the departure route until the aircraft

. ; A quantitative su-mary of Buffalo Tower operations is pro-

Table 2-2. Buffaio Aircraft Operations and Instrument
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.- .TABLL 2-2. BUFFALO AIRCRAFT OPLRATIONS AND INSTRUMINT

-~ 10 e

OPERATIONS FOR FY78 AND FY7S
[Aircrate Cperations 1Y78 L 4 Percenr Change
Alr Carriar 78,393 75,581 -6.1%
Afr Taxi 17,605 21,119 *20%
Ceneral Aviation
o Itinerasnt 46,294 $3,254
o lucel 14,842 18,780
o Total 61,242 72,034 *17.6%
Mititery
o Itinersat 1,647 1,478
o Local 1,841 2,403
o Total 5,488 3,881 «11.3%
Sunxary Totals
o ltinersnt 143,939 142,432
o lwocal 16,789 21,183
o Grand Total 160,728 176,€15 6,28
Instrussnt Chersticns
Alr Carricr
o lrimary 76,987 72,007
o secendary 423 432
o Over{iipnts 2,505 3,151
o Total 80,320 75,590 -5.9%
alr Tavi
© Prizary 15,601 17,086
o Clecundsary 131 7C8
¢ Cvevirights 3,081 ), e
o Tctal 16,613 21,174 e12.5%
General Avistion
o Primary 40,521 47,1686
o Seccndary 13,337 15,662
o Overflights 27,078 32,559
o lotal 83,936 25,386 13,64
Military
o Prisary 1,031 826
o Secondcr; 9,009 9,465
o COverflights 1,52 1,421
o Totai 11,.7%92 11,772 +3.3%
Suzasry Totsls
o Frizary 134,140 137,038
@ Secondary 22,905 26,268
o uverflights 34,416 40,571 6. 5%
¢ Grand Tctal 191,461 203,924 :
Derived from FAA ATR TRAFFIC ACTIVITY FYT78 & FYT79,
e e et e 1
i
H
; )
!
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i ... Table 2-3, Buffalo Tower Aiscrutt Operations by Day of Week. i

Fipure 2-9. 5uffale Instrument {perations by Time of Day
(April 25, 1920 - Frriday).

Highlights of these data summaries are discussed telow,

The Buffalo Tower Cab handled approximately 169,000 uircraft
operatiocns (Buffalo arrivals and ¢.partures) in FY78 and 170,000
in FY79 . (Table 2-%). This increase wes largely attributable to
increases in air taxi and genersl aviation operatiens, The number
of air carrier vperations decreased Ly approxirately six percent
from FY78 to FY72., The traffic mix for opersticns handled by the '
; . Cab in FY78 and FY79 were as follows: ; R

| ' FY7§ FY79* : A
: Air carrier | 493 43y ! ?
ALT tsxi ' 11% 12¢ ; {
{ - Ceneral avistian 384 425 }
Miiitary 2% 2%

*Po not «dd to 10601 due to rounding.
The Buffalo TRACON handled -.:proximately 191,000 instrument
eperations (primary, sccondary and overflights) in FY78 and

KoM, ) s e e s 4

204,600 2a FY79, Agein, this increase was based on gueneral
aviation and air taxi activity; the number o7 air carrier
instrurment operations was reduced by approximately 5,000

o b s
——

flights from FY78 to FY79. Overfligkts as a percentage of
© totsl in<trument operations was 18% in FY78 and 20% in FY79.
. Traffic mix for the Buffalo TRACON during FY/C and FY79 were

bt s e e n

, as follows: Do 1
f ; : FY7¢ FY79 , t
E ' Air carrier i 424 374 }
| Air taxi f 10t 10% :
i General aviation 423 473 |
% Military : 64 6% ‘

| l - 2-19
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: : ! . The percentage of nilitary fliphis is significantly hipher

for the TRAZON owing to the IFR responsibility for Niagara (IAG).
L )

Total daily Tower traffic exhibits little variability and
averages approximately SU0 coperations on weekd.ys and 400 on week-
ends {Table 2-3). The two daily traffic peaks are from 7:00-9:00

a.m. and from 3:00-5:60 p.om,: 5 smaller peak also occurs in the
carly evening from 7:00-8:00 p.m., (Figurc 2-9).

According to Tower personnel, future traffic levels will be
affected by o decrease in air carcier service to Buffale. In July
1980, two large carricrs were considering the decrease or elimina-
tion of service toe Buffilo. The prime 2ir carrier patron is, and
will continuc to te U.S, Air; at present, this cirline accounts for
approximataly $8% of all air carrier treffic a2t Buffalc. The
forecsst on a3ir taxi activity is for centinuecd moderate growth
bised upon the econenmicz of serving snall and medium centers rore
afficiently, The coatinual grewth in general aviation activity

pay be slowed by the recent incgreases in the cost of aviation fuel,

i fhe future c€ wilitary traffic for Buffalo is dependent upon
the status of pmilitary operations at Niagara. Cne of the plannin:
‘elerments for Niagara Tower involves the installation of a slave
BRITE radar uvnit te improve appréach control coordination with
the Buiffalo Tower. :

2.4 BUFFALO TOWER CAB/TRACON

: i
2.4.1 Buffalo TRACON f

The leyout, staffing, operations and working environment of
thie Buffalo TRACON is prcsented in the following:

Figure 2-10: Buffalc TRACON Floor Plan Showing Controller

. i Positions i
Table 2-4: Buffalo TRACON Positions, Staffing and Duties.
Tabie 2-5: Swrnary of Typical Tower Staffing: Cab and |
i TRACON. .= ;

*’ : ;
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L r—;* -Pigurcs 2 11 ) Phbi&graphic‘survey of TRACON positions and ' !

through 2-22: equipnent,

The operational nucleus of the TRACON is based upon three
‘radar scope positions: '

o Departure--¥West (DEP-W)
o Arrival--¥West (ARR-W)
© Arrival--East (ARR-E)

‘DEP-W handles sll departurces while arrivals are split betwcen
ARR-% and AIR-E depending upon *he aircraft's epproach direction.

General suppori for the tacar controllers is provided by the

TAACOQ flight data position, 1e{erred to as Arrival Date (/D). The

AD po<1t10n 2t Buffalo is an extrens,  active one concerning

jmonitoring, cosrdination, 1nfcrm~t10n dissemination, and flight data !
; ;suppert activities (Table 2-4); this position can be staffed by
;tno centroilers during peak peripds.  (Double Staffing of the AD
yesitiva also resuits from FDED outsges. The ¥DUEP 13 described
fin detail ip Section 5--Flight Duta.) Direct "over the shoulder'™
?vupncrt for the radar controllers is provided by the TRACON Co-
erdinator (TC), a position whichiis staffed approximately 30% of :
.the tine, { :

Four official positions in the orxgxnal TRACON operational
; plan are not staffed; these include one regular radar position
} { (Departure Cast), tvo support positions (Dcparture Data and De-
‘ Qparture Hand-0ff), and one horizontal radar position (Expanded
‘Radar). The regular radar position is sometimes used for running
i""surveillance approaches" while the horizontal radar position is

rused for trainiag. ’ i
¢ : H
i TRACON position staffing for the five regular positions is ! i
'fairly constant throughout the day (0700-2306), For the mid-watch,

! ‘staffing is reduced down to two rountrollurs including a Watch ;
‘Supervisor and a journcyman radar contreller (Table 2-5), : !
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' 1. cLocx 9. REMOTE INTERROGATOR CONTROL .
¢ 2. HEADSPT PANEL ‘
: : S. FPEP PRINTER 10. TELCO DIAL AND KEYPACK
i 4, FDEP XEYECARD 11, FLICHT STR1P BAY ,
; ; S. PLIGHT S1RIP BOX 12. FLIGHT STRIP BIN : ' ‘
' 6. TFLCO JACES 13, FLIGHT STRIP HOLDERS ‘ {
! 7. TELCD SPFAXIR 14,  ALPHANUMERIC XEYBOARD ‘ :
i &. DIGITAL CLOCK 15. TELETHONE WANUSET !
Q 16. PINCIL SHAEPENER i i
: . 17. KHEOSTAT FOR OVERHEA': LIGHT N
' { PAPEY ;
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DEVICES

1. TELCO SPEAKER
2. TELCO DIAL AND KEYPACK
3. TELCO JACKS

FIGURE 2-17., CEPARTURE HANDOFF (NOT STAFFED)
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DEVICES
STATUS BOARD

—

SPEAXER/HEADPHONE VOLUME

«  FAA SPEAXLR CONTROLS

« WIND PIRECTION INDICATOR . FAA RADIO JACK

. WIND SPEED INDICATCR . CONTROl PANLL FOR BACKUP FAA
. DIGITAL ALTIMEITER MICROVHONE

(PAPER COVFRING CONSOLE
OPFMING)

DIGITAL CLocx

VIDIO MAP SELICTOR PANEL
TRANSPOKLER CONTRCLS

10. FAA COMMUNICATIGNS PANEL

PAPER

TELCO JACKS

(SPACE FOR RADAR CONTROLS)
ARTS TRACKRALL
ALPHANUMERIC FEYROARND
{SPACE FOR RADAR DISPLAY)
TELCO DIAL AND KEYPACK
FLIGHT STRiP KOX

SMONE A e

WS Otnamuirm
DR .
P dedad ettt 1 )
Dwew
. .

A, CRASH COLRDINATION MAP
B. REFFRINCE NOTEBOOK

FIGURE 2-19, EXPANDED RADAR (NOT STAFFED)
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1. TYPEWRITER
2. TELCO DIAL, XEYFACK AND HANDSET
3. FLIGHT STRIP HOLDER

4. LAvP

S. TAPE DISPENSLR

PAPER

A.  SCRATCH PAD

OTE

B. REFERENCE NOTESOO0K
0T

D. TIME AND ATTENDANCE RECORD
E. NOVE PAPLR
F. SORM 7230-4
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3.4.2 DBuffalo Tower Cab

!

¢ - The layout, staffing, operations, and working environazent of

fhe Buffais Tower Cab is presented in the follbwjng:

Figure 2-23: Buffalo Tower Cab Floor Plan Showing Controller

Positions.

Table 2-6: Buffalo Tower Cab--Positions Staffing and Duties,

H
!
i
1]
Ll

Figurs 2-24
tkrough 2-31:Photographic survey of cab positions und equipment.

{Reference Table 2-5 for Typical Cab Staffing by Time of Day.)

; Regular Cab staffing (0700-2300) involves four or five posi-

t
qions:

o/

o

) o}

0

- .0

Clearance Delivery (CD)
Flight Data (FD)

Grouad Control (GC)
Locpl Centrol (LC)

Cab Ceordinator (CCY (whenever possible)

The Assistant Lecal Control (AL) position is not staffed.
The FD positien is usunally staffed by the least experienced con-
troller (2 trainee or developmental) (Section 2.5). The CD and FD
positions are combined frequently during the day to permit control-

ler breaks,

In the cvent the CD positicn is not staffed, GC performs the

necessary clearance functions; this activity does not involve a
change in physical position, The GC will monitor the CD frequency
and organize flight data (Section 5) accordingly at his position.

E Mid-watch staffing in the Cab usually involves two ct..tiollers
at the LC and ID positions (Table 2-5).

{
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FIRE ALASM
COFFLE MCNITOR

AREA PANEL CLEARINCE
DELIVERY

I

FLIGHT
DATA

CA8
COORDIRATOR —
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GRIIMD
CONTROL

STARAAY

fr v we o w— wo o= —..-4

ASSISTINT ‘
LeCAL : '
CO%TROL

- - e

i. {ROT STATFLOD) i
LGCAL
CONTROL
i d
{ ILS MORITORS :
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* :
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' i FIGURE 2-23, BUFFALO TOWER CAB FLOOR PLAN SHOWING CON : ' i |
| _POSITIONS - ' SHOWING CONTROLLER
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1. FRHECSTAT FCR OYERREAD LIGHT 12, FLIGHT STRIP HOLDER FOR
2. S¥XITCH FOR OVFRHEAD LIGHT MESSAGES
Y. FAA SPEAKER 13, TELCO LIAL AXD KEYPACK
4. FDEP SELECTCR SWITCH 14, ELECTROWRITER
- $. CONTROL PANFL FOR BACKUP 15. ALPHANUMERIC XYEYBOARD
) ‘1 : FAA MICROPHONE 16. ARTS ENTER BUZTON,PEN
; i 6. DIGITAL CLuCcx STICK
. 7. TELCO SPLAXKFR 17. FLIGHT STRIP {:QLDERS
: 8. INX FOR ELECTROMRITER 18. FLIGHT STRIP kOX
; 9. CONRAC MONITOR 19, CONTROLLER'S MICROPHONE
: 10. FLEP PRINTER 20, FAA RADIO JACK
' 11. FAA COMMUNICATIONS PANEL 21. TELCO JACK3
' FAPER
A. DLRIFDRENCE NOTEROOXS D. AERONAUTICAL CHART
B. LIST OF AIRPORT/AIRCRAFT E. POSITION RELIEF BRIEFING
ABBREVIATIONS CHECK LIST,
! €. INFORMATICN GUIDB FOR PIPER F. FLIGHT STRIPS
’ AIRCRAFT
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1 H
! '
' . '
X i FIGURE 2-24. CLEARANCE DELIVERY
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DEVICES
1. FDFE® PRINTER
2. TELCD SPEAKER
3. FAA SPEAKER (GROUND CONTRCL)
4. TELCO DIAL AND KEYPACK
5. FDEP FEVBOARD
PAPEK
A. GI AESSAGES
B. PCSITION LOG
€. ENROQUTE FPEP PATA CARD
D. POSITION RELIEF BRIEFING
GIZCK LIST
B. SCRATCH PAD
FIGURE 2-25,

6. TELEPHONE HANDSET

7. FLIGHT STRIP EBOX

8. TELEPHONE HANDSET HOLDER
9. TELCO JACKS

F. LIST OF FDEP NUMBERS FOR
CLEVELAXD AXD TOROXTO SFCTORS

G. LIST CF UNTCCM AND COMPANY
RADIO FREQUENCIES

H. SKOX REMOVAL INFORMATION

I. FLIGHT STRIPS

' FLIGHT DATA
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PLVICES

«  COnTROLLER'S MICROI'AONE
- FLLCTROWRITER PArLR ROLL
»  FENQIL KOLDER

. LD

« PEMIIL SHMAPPENER
. CONTROGL T'ANEL FQR BACKUP
FAA MICROPHOKE

7. TLICO SPFARER
8. RBEISTAT FOR OVFTNHEAD LIGHT
9. FAA CO-MUNICATICHS PANEL

[ BTN NV ENY

PAPER

A. KESSAGE CONCERNING REPAIRS
T CATE 1S

B, MAP OF GAYF LOCATICHS

C. PREFENENCE MATERIAL

D. SCRATCH PAD

FIGURE 2-26.
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10, DIGITAL ALTIVETER

11, DICITAL CLogK

12, TELCO KEYTACK

15, WIND DIKECT?ON TNDIZATOR

14, WIND SPRED INUICATOR

1S, TUSE TOR OVFRIIAD LIGHT

16, SWITCH FOR OVFHIAD LIGHT

17. LIGHT RHEOSTAT FOR WIND
1NDICATORS

18, TAA RADIO JACX

19, TELCO JACKS

E. MAP OF RUMWAY LTNSTHS FROM
TAXINAY INTIRSELTION

F. POSYITION RLLIEF BRIEFING CHECK
LisT

G. EMNEFCINCY ALERT CCitiS

R.  LIST OF UNTCOM AND COMPANY
RADIO FRIQUESCILS

GROUND CONTROL
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DEVICES

+ : BRITE RADAR DISPLAY 7. CLIP FOR NOTES
; ¢ BRITE RADAR CONTROL PANEL 8. VILEO MAP SELZCTOR PANEL
9.

ALFHANUMERIC CONTROL FANEL FLIGHT STRIP BAY
RHICSTAT FOR CVERKHEAD LIGMT 10. TELCQ KEYFACK
TUSE FOR GVERHEAD LICGHT 11, TELCO JACKS
SHITCH FOR OVERHEAD LIiCUT 12, FLICGUT STxIP BIN

s e v s e

AV I 8 B hs

PAPER

A. POSITION 106 i
B. HOUPLY KEATHER REPORT
. C. FLICHMT STRIPS

! i ‘
) i i ;
: | FIGURE 2-27. ASSISTANT LOCAL CONTROL (NOT STAFFTD) ;
2-47 .
!

. ae BB e e W




; . 19 r ll

12 4

o s

ey e

x ][ L:JdD “"\T_‘_\D

RIS

18 -_»;;ﬁé;;z;;:;éfi ”""““‘4==*§j§r~§39?:3‘

WA

T4
—_—F Ha
PEVICLS
; 1. ERVB PANEL
2. TELCO SPEAKER
3 FAA SDEAYER

A, CONTPOL PANEL FOR BACKUP FAR
; MICROPiiONE
S. NCN-STAGE 111 VFR OPERATICN
COUXTER
§. RINWAY § APPROACH LIGHT
CONTROL PAKZL
7. TFIELD LIGHTIKG CONTROL PANEL
FLIGHT STRIP BIN
' 9. FAA COMMUNICATIONS PANEL
©10. TELCO K&YPACK

| 11. DIGITAL ALTIMETER

j PAPER

1

: A. MINIVUM TAKEOFF VISIBILITIES
; CHALY

i B. LIST OF PREFIXLS FOR AIRCRAFT
; TYTES

€. REFERENCES FOR STMULTANEQOUS
LANDINGS Ok INTERSECTING
RUNWAYS

. BUR NAVAIDS FREQUENCY TABLE

POSITICN RELILF BRIEFING

CHECK L1IST

. SCPATCH PAD

EMEKGENCY ALERT CGDES

: v . FIGURE 2-28.
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12.

1¢.
1s5.
16.

i7.
18.
19.
20.
21.

23.

DIGITAL CLOCK

WIND DIRECTION INDICATOR
WIND SPEED 13 CATOR

LIGHT RHEOSTAT FCR WIND INDICATCRS
RUNKAY 23 APFROACH LIGHT
CONTROL PANEL

RUNWAY 32 REIL CONTROL SWITCH
CONTROLLER'S MICROPHCNE
IXSTRUMENT APPROACH COUNTER
ALS ENGINE GEXRERATOR REMOTE
CONTROL PANEL

FAA RADIO JACK

TELCO JACKS

EMERGENCY TELEFPHONE

SUNRISE/SUNSET TABLE

POSITICN LOG

INSTRIMENT TRAFFIC COUNT
MINTHFUNS

CHECK LIST FOR AIR/GROUND
COMMUNTCATION R=CORDER
INSTRUCTIONS FCR USE OF HIRL,
RCLS, TUZIL, MIRL AND REIL
INSTRUCTIONS FOGR USE OF ALS AND SFL
LIST OF UNICCM AND COMPANY
RADIO FREQUENCIES

EMERGENCY INFOEMATION GUIDRE

LOCAL CONTROL
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PEVICLS
1. LU
2. TELCO SPEAKER
3. TELCO DIAL AHD EEYPACK
4. TELEPUGNE HANDSET
S. TELCO JACKS
6. VOT PANLL
: 7. ATIS RYCORDING TONTROLS
: 8. STANDEY SiLECTOR PANEL
FOR FAA FREQUENCIES
9. OUT-CF-SERVICE MAPKER
10, RECCROTR STATUS PENEL FOR
ATR/GAQUND COHMINICATIONS
11. HEADSET POUCH
PAPER
' A. LIST OF INTFRCOM NUMBERS
B. REFIRENCE NOTESOCK
C. MIND CHILL TARLE
D. POSITION FPELIEF BRIEFING
CHECE LIST
E. G TO CLEAN ATIS BOARD
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12. ATIS SPEAKER

13. FPREOSTAT FOR OVERVUEAD LIGHT
14, FUSE FCR OVIRKEAD LIGHT
15, SWITCH FOR CVERMEIAD LIGHT
16. AMALOG ALTIMETER

1Y, LIGHT SWITCH EOR ALTIMCTER
18, ATIS MICRODPHONE

19. BULLETIX EOARD

20. HOLE ™MMNCH

21, TAPE DIGPENIER

22. MSAN SFIAXER

23,  MSAW CONTROL PANEL

24. TYPLwRITER

. NOTAM

. RECORD GOF ATIS MESSAGE
. APPROACH PLATLS

FCRM 7230-4

. DETROIT SECTIUNAL CHART

CAB COORDINATOR
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: } 1. STORAGE CASINET
: 2. FIRE EXTINGUISHER .
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; : FISURE 2-30. COFFEE AREA AND FIRE ALARM MONITOR PANEL
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DEVICES :

1. YIS MONITOR PANEL FOR RUNWAY 23

2. 1LS MONsTOR AND CONIROL PANEL FOR RUNWAYS § AND 23
S.  BACKUP VHF TRANSCEIVER

PAPER

A. EKFFERENCE NOTEB00K
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FIGURE 2-31.  ILS MONITORS
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'2.5 - CONTROLLER INFORMATION

§ Controllers at the Luffalo Tower are classified in one of the
3 ‘following categories:

. o Trainee, ;

o Developmental.

0. Journeyman--_'ull Performance Level (FPL).
0 Full Facility Rated.

! Each controller belcngs to a "tcam' normally conmposed of a
supervisor, four journeyren and two trainees. Training require-
!ments for journeymen involve two over-the-shoulder evaluations per
:yeax, ustally with one of cuach in the Cab and TRACON,

; A survey of controller turnover at Buffalo revealed a 67%

%tutnover rate over the past eight years. Many controllers leaving
‘Buffalo receive assignments at Level V facilities in New York City
‘or Pittsburgh. ' '

‘ Conversations with various Buffalo controllers over several
days rcvealcd one comumon complaint focusing ca the FDEP equipment;
major criticisms related to the slow printing spced and the fre-
‘quent occurrences of I'DEP outages.
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oL T 3. EQUIPMENT

This section dcscribes'equibment in rthe Buffalo Tower Cab ana
TRACON to be considered in the design of the Consolidated Cab Dis-
‘play (CCD) and the Flight Data Display /F¥D). These descriptions
are frou the controller's point of view. The locations, users,
manner of use, and a8 picture are presented for each type of equip-
ment described,

3.1 TIME AND WEATHER INFORMATION

Time and weather information is availablc from the console
‘clocks; the gltimeters, the wind'Speed and direction indicators,
‘the Runway Visual Range (RVR) panels, and the radar displays. The
;locations of this equirment in the Cab and TRACON are shown in
'Figures 3-1 and 3-2 respectively,

'3.1.1 Time: Cecnsole Clock (Figure 3-3}, Rader Display

a) Locations (Figures 3-1, 3-2)

‘ Conscle Clock f Rader 5inlay
'Lecal Control (LC) ; Assistant Local (AL)
.Ground Control (GC) . Clearance DelinFy (Ch)
;Clearance Delivery (CD) i Departure Radar:l (DEP-E)
iDeparture Data (DD) ; Arrival Radar-2 {ARR-E)
;Departure Radar-2 (DEP-E) f Arrival Radar-1 (ARR-W)

‘Arrival Radar-2 (ARR-E) Departure Radar-1 (DEP-W)
‘Arrival Radar-1 (ARR-W) * Expanded Radar (ER)
?Departure Radar-1 (DEP-NW)
;Arrivul Data (AD)

Expanded Radar (ER)
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e 'b) Users

Time is used by the controllers to reference events for the

‘record, ccordinate traffic flow snd to give pilots tice checks.
fIn the Cab, the Controller-in-Charge (CIC) at the Cab Coordinator
"(£C) position (Figure 3-1), uses time when logging items on the
:Daily Record of Facility Operation {FAA Form 7230-4, Figure 3-4)
‘and when scheduling breaks and work shifts. (Actually, the CC
:position is staffed with either a CIC or Cab Supervisor (CS), de-
.pending on the level of th;ipersén occupying it. For the purposes
‘of this report, CS end CIC are used interchangeably.} The CIC may
‘obtain time from any clock in the Cab, but ususlly uses the console
‘clock at GC. LC uses the time to provide adeyuate separation for
‘smaller aircraft arriving or departing behind heavy aircraft and
for all gircraft arriving and departing when the radar is out of
‘service, LC occasionally gives pilots time checks. He cbtains
;tine from either the conscle clock at his position or the BRITE
iradar display. GC requires time information for occasional time
éche:ks and when gate hold procedures are in effect. In the latter
‘case, after beiny informed of a deluy by CD, 2 pilot nay try to
hasten his cdeparture by contacting GC and asking permission to
'start his engines before the scheduled time. GC needs to know the
‘current time as well as the aircraft's engine start time to know
?if the request can be granted., GC has access to the BRITE radar
idisplay and the console clock at his position. Flight data (FD)
jneeds time information to determine when to reccrd the hourly ATIS
%message. He also needs the time: to update flight strips that are
inot activated within 1,5 hours of the proposed departure time. FD
'calls the Flight Service Station (FSS), when the 1.5 hour limit is
:reached, to cancel or update the flight strips. When the time is
Eupdated, FJ) urites the time on the flight strip. He can obtain
?timc from the CONRAC displdy, or the console clocks = T er CD.
iCD needs time information for frequent pilot time 1e¢ ‘. and to
%monltor th2 departure flight strips. Any that ¢ . rvach (ae 1.5
‘hour Jdelay are returned to FD to be updated. CD 3lso needs time

!information during Gate Hold Procedures and for Flow Control

t
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‘purposes, to give pilots expected engine start times., When this

information is given to a pilot, the current timec is also issued.

CD can obtain time from the CONRAC monitor or the console clock at

"his position.

In the TRACON, the Watch Supervisor (WS} uses time for sche-
duling and to count flight strips on the hour. For these purposes,
‘the superviscr may use the wall clock to the left of AD, or a wrist
fwatch, both giving local time. The arrival radar controllers issue
tire to aircraft when they are in a holding pattern, as well as the
étime they caa expect further clearance. If the radar is out of
‘service, they use time to sequence approaches. The arrival radar

" controllers wrive the time of initial contact on the flight strip,

:and at their discretion, the time the aircraft is clearcd for an
approach. The tinmec a pilot cuncels an IFR flight plan is also
ilogged on the flight strips. The Departure Radar controller writes
‘the timc of initial contact witl an aircraft on a flight strip.
A1l the radar positions have asccess to time inforraticn from their

%

4

radar streens as well as the console clocks at their pesitions.

The AD peosition nceds time inforcation to update flight strips,

t3 rwonitor tiwes of arrjvals, and to give {low control for spacing
,arrivals frem the Center. AD also relays clearances from satellite
‘eirports to the FS5 and must monitor the '"clearance void time" for
‘these aircraft. AD uses the console clock at this position for
%these purposes., %

. '

¢) Discussion

g The console clocks in the Cab and TRACON are all driven and set
rindcpendentiy and are, therefore, less consistent than the time
fdisplayed‘on the ARTS, which is entered into the entire system from
;a cingle source. Due to their grecater accuracy, mary controllers

jprefer to obtain time from the radar displays. In the Cab, how-
fever, most controllers use the console clocks as they are visible
ifrom further away and are less susceptible to glare than the radar
'screens. All the Cab console clocks are identical to the one shown
iln Figure 3-3, : '
] :
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e . Im the  TRACON, the radar controllers gencrally obtain tirme
Zfrom the ARTS except when the system is down for maintenance. The
;console clocks at the Arrival Radar positions have a 12-hour dis-
‘play (Figure 3-5), making their use slightly more Jdifficult. The
EOthcr console clocks have a 24-hour display (Figure 3-6). The
‘console clocks at AD, DEF-vw, DEP-E, DD and LR are equipped with
theostats to adjust the readout illuminator. These clecks also
have a color coded seconds display, a different color for every
15 seconds, indicating time to the nearest quarier minute, as
frequired by FAA regulaticns when centroliers issue time.

'3.1.2 Farometric Pressure: Analog Altimeter (Figure 3-7) Digital

Altimeter (Figure 3-5), Radar Display

i

: a) Locations (Figures 3-1, 3-2)

‘Analcg Altimeteor Digital Altimeter radar Display
e LC AL
NR-E s oD
DEP-W DEP-W
, ARR-¥ ARR-¥
" ARR-E ARR-E
| ' DEP-E . DEP-E
'ER ER
f b) Users

: Altimeter readings are issued to pilots when requested by a
.pilot, when required if the ATIS code is not given, or when there
.is a change in the altimeter reading of 0.0l inches or more from
?the value recorded on the ATIS. In the Cab, CD issues the alti-
Emeter reading to pilots of departing aircraft that do not have the
:ATIS code. He obtains this information by looking at the CON.AC
'display or from FD, who records the ATIS message. FD uses the
.altineter reading from the Weather Service Forecast Office (WSFO)

%Surface Aviation Yeather Neport (SA), issued hourly, or the Special
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iSurface Aviation Weather Répsrt (sP), is¥ 1 when weather changes
‘occur, for the ATIS message. He also observes the altimeter at GC
;occasionally to make sure the ATIS figure is within 0.02 inches of
JLhe current reading. GC and LC use their altimeters nainly to get
an indication cf weather changes, Occasionally, they reiay the
readings to pilots, if requestcd or if a change has cccurred since
the last ATIS re~ording.

, The TRACON radar conu .i-vs issuc altimeter readings to pilots
-upon request, and the Arrivil “slar controllers issue the infcrna-
‘tion to pilots of arriving airci;ft that do not have the ATIS code
‘or if 38 change has occurred sincc the last ATIS recording. Noticing
improper altitude readirgs on the ARTS, radar control.crs may also
issue altimcter readings to pi]ots suspected of having incorrect
‘altimeter settings, '

c) Discussion

In the Cab, controllers tcnd to use the digitzl altimeters,
'because,they are easier to read than the radar display valuce.
They do compare the actuzl and ATIS figure so they hnow when a ncew
ATIS is necessary or when they need to iscue the actual readings.
Th:e WSFO alsc monitors the altimeter setting and issues an SP mes-
sage if a change of £,02 inclies occurs withi~ the hour. The con-
trollers still monitor the rcading however in case the weather
messafe is delayed or the change is sudden,

' TRACC! controllers prefer to cheain altimeter readings from
the ARTS becsuse of its accessibility. They observe the digital
‘altimeters occasionclly to muke sure the ARTS reading is current.
Wher changes of 0.01 inches or more occur, they issue the actuzal
reading to pilct., 1f they notice a change of 0,02 inches or more,
'the Watch Supervisor is notified. He changes the ARTS value and
‘notifics FD to record a nrew ATIS.

The digital altimeters have rhcostats to adjust the intensity
of the display. Tke 2 anzlcg altimeters, at Cl and AR-2, have
-light switches to illuminate the dial. The analog sltincters, how-
ever, are vsed only if there is a disparity between the digital
“{nstrureats and the weather r:ports. '

3-12
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'5,1.3 Winc Direction/Velocity: Analog Display (Figure 3-8)

a) Lccations (Figures 3-1, 3-2)
| LC
' | GC
DEP-NW
ARR-W
ARR-E
DEP-E
ER
. b) Users

Wind iaformation is rused by controliers to relay to pilots,
:dertrmine ruaways in us ', vecter aircraft and to get indications
-of weather changes., The ~IC uses wind infeormatioa to sequence
ftraffic fio+ and to determinc which runwey to use. He obtains this
infornation from the SA or SP messcges or the wird instruncuts at
GC. LC uses his wind instrivsent o issue currcat wind infori.zution
%cfu;c clearing sn ajrersft for lamding and upon a pilot's re-
uest., GC 1ssues wind directicn @nd velocity upes a pilot's re:
cuest and ty aircraft depuarting on the secondary runways. GC
obrains this ivformation from the instrumerts at his positicn. FD
‘uses wind i:forzation when recording the ATIS message. ie usually
.obtains the information from the hourly wezther reports, but may
;use the ins-ruments at GC if that portion of the weather messuje
is unreadable, CD issues wind information to pilots who do not
-give the ATiS code or to those who request wind information. e
%gets the wind information from the written record of the ATIS
message at -he CC position (Figure 3-%), by asking FD, or by lock-
,inp at GC's instrum=onts,

In the TRACON, the US technjcally mneeds wind information be-
‘cause he is responsible for determining tli: runway in use. This
jresponsibility, however, is usually deler :. ' to the CIC. The

K5 does use wind information to verify tncl (lie active runway is
1
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fapprcpriate and-iédbc~akiré ofva wind shift thét would require
.a runway change and his coordination with the ARTCC,

He obtains wind information from the SA or SP reports or the
wind instruments at any radar poSition. AD uses wind information
ito relay to other facilities, such as sccondary airports, upon
their request, He obtains this information from the instrument
‘at DEP-W. The radar controllers use wind information to compen-

;
R
f

.sate for wind when vectoring sircraft. This is done primarily
by the Arrival Radar controllers, who use either the instruments
at their positions, or the WSFOs Winds Aloft Report (Figure 3-10)
‘issued twice a day and posted betwecen ARR-W and ARR-E. The Ar-
:rival Radar controllers also issue wind information to pilots
who do not give the ATIS code upon initial contact. A11 {ue
‘radar controllers issue wind upon a pilot's request,

‘ ¢) Discussion

i The wind instruments provide analog velocity and direction
information from 2 single ancmometer and vane located approxinately

1°CY ft due ezst of the intersection of the runwiys. There arc
]

al:o ¢ wind sacks en the f{ield, one at the anemomcter, the other
at the 1S5 building.

The Winds Aloft Repert contains wind speed and direction in-
formaticn from 1000 feet to 15,000 feet AGL in 1000-foot incre-
ments. Some controllers use this when vectoring aircraft if

L

significant differcnces exist between instruments and the report. ,
Most controllers, however, prefur the instruricnts because the in- : ‘
.formaticn is more timely.

'3.1.4 Runway Visibility: Runway Visual Range (RVR) (Fipurc 3-11)
' a) Locations
’ LC
ARR-W 5 3

‘ .

PR

ARR-E

R R i o e T e s e sian
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‘ftions of runways 5 and 23 and southwest of the ruaway inter-

~—b) Usero

Runway visibility information is issued to pilects whenever
the RVR reading is 6000 feet or less or the prevailing visibility
.is 1.5 miles or less. During marginal conditions, LC and the
‘Arrival Radar controllers observe the RVP. pznels approximately
jonce every minute. Arriving aircraft are given the touchdown
?midpoint, and rollout RVR values by the Arrival Radar controllers
‘usually upon initial contact, but otherwise at some time while
:vnder their control. LC gives the arriving aircraft the thrce RVR
ivalues upen initial contact with the sircraft and again when it is
;about a mile from touchdown. Deﬁarting aircraft are given the
imidpoint and rollout RVR values by LC prior to being cleared for
.takeoff. )

!
!

i
1
i

c) Discussion

e m e e gan

The three transmissometers are located at the touchdown posi-

‘section (Figure 3-12). VWhen runway 23 is in use, the touchdown |
VR for 5 becomes the rollout RVR for runway 23, Similarly, when
runwny 5 is in use the touchdown RVR for 23 liecomes the rollout
RVR for runway 5. The RVR panels are usually left on, even when
'visibility is unrestricted. The RVR panels show the readings in
200 foot increments from 600 feet to 3000 feet and 500-foot in-
cremcnts from 3000 to 6000 feet (qbown in units of 100's of feet
-thh a "+" or "-", indicating the actual visibility is greater or
les>, respectively, than what is: glven) These panels have status

zndlcatora. an "E" displayed means there is an error in the sys-
tem and a “T" means the system is being tested by Airways Facilities
(AP) There are also six ind1cator lights, Three of them are
ilabelcd n3n, 4", and "5" to indicate the intensity of the runway
ilights. Two others are labeled "D" and "N" to show if the trans-

;missometers are sensing day or night conditions, These § lights 3
igive the controllers an indication that the system is working §
;propcrly. as well as the runway lights being set correctly for E
§the current weather conditions., iThe sixth light is a visuval alarm E
fibptAindipgpes_if the reading has reached or gone below the Alarm ;
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;Setti;gt This feature, which is combined with an aural alarm, is
.not uscd repularly; the alarm setting is usually set at "00" (for
?zero feer visibility). The panels also have an illuminator knob
‘to vary the brightness ntensity’of the displayed values.

. The controllers rarely make adjustments to the display and
:1imit their use of it to reading the indicated RVR values,

3.2 CONTROL PANELS

The following panels are used to control some of the visual
fNAVAIDs and radio communications equipment at Buffalc. They are
located at CC, LC, GC, CD in the cab and at the TC and radar _
'‘positions in the TRACON. Figures 3-13 and 3-14 identify and show
:the locations of these control panels. This section includes a
?description of the control panels and the users of each,

'3.2.1 Field Lighting Control Panmel (Figure 3-15)

..a) _Location (Figure 3-13)

Lc |
b) Description :

This panel has seven on/off switches and four control knobs
that contreol rhnway's 5 and 23 Highway Intensity Runway Lights
~{HIRL), Centerline Lights (CL), and Touchdown Zonc Lights
i(TDZ); and the runway's 14 and 32 Medium Intensity Runway Lights
.{MIRL); and a major portion of the taxiway lights. To operate
.the lighting system, the four intensity knobs are turned to their
flowest setting (to avoid overloaéing the system when they are
;initially turned on) and the power switch (located directly above
feach of the knobs) corresponding to the desired lighting is activa~-
Eted. Then, the desired intensit} is selected. A single switch,
‘located below the TDZ light intensity control knob, is used to

:{select the TDZ lights for either. the approach end of the runway 5

ior ap;roach end of runway 23. The taxiway switch, on the left

+ N ;

iside of the panel, activates the taxiway lights for most of the
‘airport. A small portion of the taxiway lights in the northwest
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corner of the_;irpoit,-néaf-ihe apﬁroach end of runway 14 and the
FSS huitrding, tuia on auvtomatically with light sensors. The

;seventh switch on this panel, in the lower ieft corner, is ap-
‘parently nonfunctional, ! )

'
3

c) Users

LC uses this control panel.? For night operation, the lights
are turued on at sunset and of{ at sunrise. A sunset and sunrise
table is postec at LC (Figure 3-16) to determine the exact times
of vperation. To operate, the céntroller t.zns on the switches
for thé HIRL, CL and TDZ lights for runéﬁys £ and 23, selects the
,ITDZ for either runway § or 23 ana sets the light intensities ac-
‘cording to the regulations in Air Traffic Control (7110.658).

"For contreller reference, actual portions of these regulations are

posted at LC. All thrc= parts of runways S and 23 lighting system
~are sst at the same inténsity, unless a pilot requests a specific
:  change (these requests are usually for an increase in HIRL intensityj.
~ When runways 5 and 23 lighting system is activated so are the
taxiway lights and runway 14 and 32 MIRL. The latter, however,
are usually set at a lower intensity. The field lighting syster
is turred on during the day when requested by a tilot or mainten-
ance, when the visibility is restricted, and consistent with regula-

* tioms in 7110.65B. Pilot requests are received directly by LC, o1
sonetimes {hrough an Arrival Radar controller, when hc is vectoriag
an aircraft in and the pilot wants the lights flashec to identify
the runway. The Niagara Frontier Transportation Authority (NFTA)
is responsible for maintexance éhd requests the operation of cer-
tain lights to check or repair the system, These requests are
made through GC. He informs XC wh»y carries out the request,

3.2.2 Runway 32 REIL Control Switch (Figure 3-18)

5 a) ULocation (Figure 3-13)
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FIGURE 3-18,
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5) Déscriptidn
: f The Runwey End ldentifier Lights (REIL) for runway 32 are
controlled by an on/off switch between the Field Lighting Control

‘Panel and the runway 23 Approach Light Control Panel (Figure 3-13).

' c) User

LC is the usual operator of this system. The lights are
hormally off and are turned on only when a pilot requests it, is
‘having trouble seeing the approach end of the runway, or when re-
:quested by Airway Facilities (AF) for inspection,

:3.2.3 Runway 5 Approach Light Control Panel (Figure 3-18)

1

i a) Location (Figure 3-13)
i 4 LC
b) Description

. This pancl controls the runway 5 Simplified Short Approach
‘Ligkt System with Runway Alignment Indicator Lights (SSALR), The
‘panel includes several on/off switches, an intensity control knob
‘and indicator lights (in pairs for redundancy). Of the four on/off
.switches at the bottom of the panel, two turn on the Approach
;Light System (ALS) and Sequcnced‘Flashing Lights (SFL) and the
‘other two, labeled "auxiliary' are apparently nonfunctional. The
ilarge knob in the center of the ﬁanel adjusts the incvensity of the
§approach lights over 5 steps. In the upper covners of the panel
‘are red alarm lights for the ALS and SFL. Below these are two
;"trouble switches" that turn off the aural alarms which signal a
?failure (the visual alarms remain on until the problem is cor-
rected or the system is turned off). Ncar the top of the panel
fis a panel light intensity control knob and a reset switch, The
%step-S-lights have a 15-minute time limit to prevent overheating.
| The reset button reactivates thezstep-s lights for another 15§

i

;minutes. The lower two steps of the ALS have green indicator

zlights while the upper three steps have amber, as do the on/off

fswitches.
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- ¢) User

i o : ‘
: LC is the user of this panel., When runway 5 is in use, the
'system is operating between sunset and sunrise or when visibility
'is restricted. Intensities are determined according to the re-
-gulations in 7110.65B, posted at LC (Figure 3-17). Exceptions to

fthe norma} ALS intensity settings occur when a pilot requests a
:change in the setting or AF requests they be turned off for in-
;spection, :

v When LC turns the panel on, the visual and aural alarm for
‘either ALS or SFL pay come on until the cystem warms up. If either
‘does, he silences the buzzer with the trouble switches. When the
alarm lights turn off, the troubie switches are returned to their
normal positions, iHe then selects the desired intensity of the
'ALS. The pilot light intensity is not usually adjusted.

'3.2.4 Runway 23 Arproach Light Contro) Panel (Figure 3-18)
tm i"‘a) ~location (Figure 3-13)

LC

b) Deszription

3 This panel controls the tunQay 23 Approach Light System with
;sequenced Flashing Lights (ALSF-1). The panel includes two on/off
‘switches for the ALS and SFL; a 5-step ALS intensity control knob;
'pilot lights in pairs for redundancy with a rheostat to adjust their
‘intensity; and a timer reset button. The on/off switches have
igreen indicator lights that show the power is on and all the in- ‘
;tensity indicators are red except step 1, which has 1 amber and ;
1 red light. ; 5

c) User

LC uses the pancl. It is uged when runway 23 is in use, in a
similar manner to the runway 5 SSALR controls. If LC turns off
'the buzzer when he initislly turns the system on, he must return
gthat switch to "on'" when the system is warmed up to determine if
;the system is functioning properly. If the buzzer goes on, it is
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tsfiiivﬁalfundfioning (or warming up). If it does not go on, it
is operating properly. There is'no visual alarn associated with
'this panel,

'3.2.5 ALS Engine Generstor Remote Control Panel (Figure 3-19)

2 a} Location (Figure 3-13)
LC ,

b) Description :

H

: This panel includes an on/off switch and a red pilot light,
“The switch is to start and stop an auxiliary power source for the
‘ALSF-1 on runway 23. The pilot light indicates the generator is
‘operating. '

i c) User

i

} This panel is not functional,

;3.2.6 ATIS Recordingy Controls (Figure 3-20)

~

a; Location (Figure 3-13)
cC
b) Description

: The ATIS Recording Controls:are used to record and monitor the
Eoperation of the Automatic Termipal Informstion Service. The
?panel includes a microphone for making the recordings; function
iswitchcs, to turn the unit on orioff to record, indicator lights
Ewhich show when the unit is on, recording, out of tape or mal-
;functioning, and a remote speakef for listening to the recording.
;The same message is used at Buff@lo for both arriving and depart-
ing flights. { '
' i

1
'

c) Users

i
!
'
i !
i FD is usually responsible for recording and updating the ATIS
[}

‘3message, although sometimes the task is performed by the CIC or

ECD. The ATIS message is usually:recorded hourly, however, an

. iinterim recording is required when the WSFO issues a Special Surface

. 3-31
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iAviation Weather Report (indicating significant changes from the
fprevious report), the runway or approach in use chonges, status
'of pertinent equipment changes, or relevant NOTAMs are cancelled
or initiated

Before recording the ATIS message, FD erases the previous
;message from the plexiglass board that provides the format for
the recording (Figure 3-9). New. information is then written on
‘the board with a grease pencil. This prevides a simple reference
.for the Cab controilers and reduces the chances of omitting
;important information when making the new recording.

Information for the ATIS is obtained as follows: The ATIS

‘code letter is derived alphabetically, choosing the subsequent
‘letter whenever a new message is recorded. Time on the ATIS is on
:the hour, unless grn interim recording is necessary. For the hourly
. ATIS recordings, time may be omitted from the written record,

‘but it is recorded on the tape. Weather conditions, usually con-
sxstxng cf ceiling and precipitation information, are obtained

from tie SA or SP messages, as are visibility, temperature, alti-
meter, and wind., Under VFR conditions, both the weather condi-
Etions and visibility secticns may be blenk on the written forn,

iIn this case, & statement is recorded that weather conditions are
i"better than 5000 and 5", referring to ceiling in feet and
‘visibility in miles, respectively, The approach in usc¢ is obtained
ffrom the CIC or LC, The arrival and departure runways are re-
.corded oniy if they differ from that to which the instrument ap-
Eproach is made. NOTAMs that are recorded are obtained from the
NOTAM board at the CC position.  On the written form, only an
‘abbreviated version of the NOTAM is used to serve as a reminder

ito record the fuil text, | :

i After FD writes the information on the board he records the
Zmessage then listens to it using the attached speaker to make sure

lxt is operating properly. J
3 CD and the Arrival Radar controllers need the ATIS code lettcr
'to verify pilot aclnow]odgemcnts on initial contact. All con-

‘troilers communicating with pilots, need to know what significant
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‘deviaticns cxist between the‘ATIS and actual conditions so they

‘can provide pilots with updated information. Controllers learn ’
'what is on the ATIS by direct communication with FI', by reading

‘the written record at the CC position, or looking at a radar dis-

‘play which shows the ATIS code, altimeter setting and approach and

‘TUNWay in use,

'3.2,7 Cortrol Panel for Backup TAA Microphone (Figure 3-21)

a) Locations (Figures 3-13 and 3-14)
CcD .
Ge 3
: LC : : ?‘
i DEP-W ‘ { >
: ARP.-¥
ARR-E ‘ :

DEP-E

[
s
2]

: ER

lan)
~

panecls)

-b) Lescripticn
E These panels are located atfevery radio equipped position in
‘the Cab and TRACON. They provide a backup to the TELCC cquipment i
}if communications become difficult because of a malfunction or i .

i :if maintenangs is working on the system, E2ch penel has an on/off

,Switch and green and red indicator lights, showing whether the
'TELCO or the FAA lines, respectively, are in use. When the switch
‘is "on", the FAA lines are activated.

1 :
; c) \Users ; : i
: ' !
i ' | These panels are not used or checked regularly by the con- : (
| ' itrollers or supervisors. The panels require special microphone !
} E -?jacks which are not kept in the Cab or TRACON. Many of the pilot §
; 'lights are apparently inoperative. ; {
: i i ! g 4
| . 's I
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%3.2.8  thﬁdby Selector Panel for FAA Frequencies (Figure 3-22)
! a) lLocations (Figures 3-13, 3-14)
1 cc
TC (TRACON Coordinator)
b) Description

These panels are used to select backup transmitting and re-
‘ceiving channecls for the FAA radic frequencies used in air-ground
‘communications by the controllers. Dackup channcls are used when
icommunications over the regular system are difficult to understand
.and when roquested by AF. The panel in the Cab covers the fre-
quencies rost corronly used by the Cab controllers (LC, GC, CD)
and the panel in the TRACON covers the frequencics most commonly
‘used by TRACON rzdar controllers.

c) Users

Pancls tend to be operated by the CIC or TC, upon request
from o controlier having d4ifficulty communicating over the regular
‘equip.ent, Ctherwise, he may ask any aveilable controller to
‘select the standby frequency, or he may de it himself.,

?3.3 MONITOR PANELS

| The following panels are used to monitor some of the equip-
‘ment and cperations at Buffalo. 'These are located at the CC
-position and behind the CD and LC positions in the Cab and ax
'ARR-W and behind the Watch Supervisor's (WS) desk in the TRACON,
%as shown in Figures 3-23% and 3-24. For each monitor panel, a de-
rscription of the equipment is given, as wcll as & description of
,the action takcn when a malfunction occurs.

; A supervisor learns of an cquipment malfunction through an
Ealarn or through notification by wmalntcnance cr a controller.
ilf copditions waxrait it, he then notifies the other supervisor,
ﬂThen, they both inform their affected controllers. The WS
ﬁusually reports the failure to maintenance and logs the outage
‘Qn“Fgrm“72301§M(Figure,B-d){_ Certain outages are recorded on the

-
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‘Cab log as well. An "E" is usually typed in the margin of the
iform next to an equipment failure entry. Another "E" is typed in
the margin ncxt to a "Restored to Service" (RTS) entry. Some-
times the “E's"™ are initialled by maintenance on the TRACON log,
usually at the end of a shift. The Cab log, however, is not
‘initialled by maintenance.

;3.3.1 _ILS Monitors and Control Panels (Figures 3-25, 3-26)
f a) Locations (Figures 3-23 and 3-24)
Behind LC
ARR-W
b) Description

P The ILS monitor and control system for runways 5 and 23 con-
‘sist of 2 large control panels behind LC in the Cab and 2 status
- .panels at ARR-W in the TRACON.

’ The green ILS panel near LC is used to activate the ILS for

"the runway in use, and monitor and centrol the ILS on runway 5.
+Near the top of the panel is a two position switch that turns on
"the Lccalizer for the selected runway (FAA regulations prohibit
'ésimultaneous operation of ILS systems on opposite ends cf runways
vznd turning off the Localizer has the effect of cancelling the ILS
 approach). The panel has indicator lights that show v «ch system
'fis on (inoperative during our study). It also has status lights

that show whether the various components of the runway 5 ILS are
‘operating; the top row of orange lights indicate that they are on
¢ and operating properly and the bottom row of red lights show that
;the particular component is off. This panel has a dialing systom
ito activate the standby components of runway 5 ILS and a telephone
| to comaunicate with maintenance personnel at the field sites.
:The small panel at the upper right corner of the nain unit in-
'dicates the source of the incoming call.,
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The white panel gives status information on the runway 23
‘ILS. The panel includes 2 rows of status indicators, a bulb test
button, a dimmer switch for the indicator lights, an aural alarn
with volume control, and a power switch. The top row of indicator
flights are composed ¢f three lights for each component of the ILS,
These are green, indicating normal coperation; amber, indicating
that the standby component is activated; and red, indicating that
‘the component is off, The lower row of status lights flash an
‘amb2r light if a malfunction occurs. The runway 23 ILS auto- %
matically activates the standby r~omponents when the main one fails.

‘When this occurs, the upper indicator for the corponent will show '

~amber (standby) and the loser one will flash amber (abnormal). An
alarm will sound, which can be silenced by pushing the abnorrmal

‘indicator light, which is also 8 switch., The flashing however,

will not stop until the system is fixed. If both the main and : i
.standby fail, the red light (off) will go on as will the abnormal ;
'1ight and thoe aural alarm. Again, the alaim can be silenced but
'tﬁe light continues to flash. The bulb test button activates all

“the indicater lights as a filament test. The dimmer cdjusts the
‘intensity of these lights. The volume control is apparently not
used or is otherwise ineffective as the aural alarm has a make-
.shift noise filter on it. The power switch is always on.

_ The two monitors at ARR-W in the TRACON are approximately
'3 1/2 ihches wide and 10 inches long. The one on the left is : 5 ‘
:for runway 23, but it is not functional. The other gives status :
‘information for each component of the runway S ILS. A green light
.indicates that the component is 6perationn1, a red light indicates
‘that it is not, '

c) Users

f LC and the CIC are the users of the ILS monitors in the Cab,
.Either one of them, but usually LC, selects the ILS for the proper
; ‘frunway. No further operation is required unless an alarm sounds. f
; ‘ ,When this occurs, LC observes what component is out, and silences '
;the alarm. He then notifies the CIC. When runway 23 is in usec,

: :
:operations are not affected unless the standby system does not g
1
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.-they take the appropriate action,
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féﬁégé;hbféherifl‘ When iﬁﬁway 5 is in use and a compohent fails,

, operations are affected, at least temporarily, while the standby

‘component is dialed in manually by LC or the CIC. Furthermore, in
‘many cases, this feature of the runway S ILS control panel is not
.used, and AF is notified to turn on the standby component. W¥hen

‘a failure occurs, the CIC notifies the WS of the outage, who notifies
;AF. The supervisors notify their affected controllers, and both B
‘log the outage on Form 7230-4. The WS also writes the outage on

;the status board., If the standby component is not activated, !
losing a portion of the ILS raises landing minimums. Losing a : i
marker beacon has a slight effect, losing the glide slope has a ' i
much larger effect and an outage of the Localizer cancels the
,approach. "

; The runway 5 monitor panel in the TRACON is infrequently
-observed. If an outage is noticed, ARR-¥ observes the status
‘board to see if it has been previocusly detected and to verify the §
.panel. If it is not on the status board he reports it to the ¥S
‘or asks LC for a verification. The %S and CIC are notified, and

.
et e

'3.2.2 Fire Alarm Monitor Panel (Figure 3-27)

§
!

B o b e s 2 - an

a) Location (Figure 3-23)
Behind CD-

}

b) Descripticn

f The Fire Alarm Monitor Panel is a large panel (approximately
El x 3 feet) that has an aural alarm and visual indicators that are R !
iactivated by smoke detectors, sprinklers, and fire alarms located
gin the terminal buildings. On the panel, the east terminal is
?delinented with lights identifying various parts of the building.
‘Other airport structures are identified by a single light next to ¢
ithe name of the building., There: is also a silence switch for
Eturning off the aural alarm. i

! : ‘ !

: ' ; !
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; ¢'~ ---¢) User

% The CC uses this panel, It is virtually ignored unless the
‘alarz gees off, in which case the alarm is silenced by depressing
‘the switch. If it is not a test (which occurs daily about noon),
fire personnel are notified. The alarm light remains on until the

.fire personncl resets the system at the source,
X :

'3.3.3 VOT Panel (Figure 3-28)

' a) Location (Figure 2-23)
’ cC ; :

b) Cescription ¢

The VOR test facility (VOT).panel is used to broadcast the
'ATIS message and give pilots a means to check their VOR receivers. '
;The panel has status iandicator lights, green and red for normal and
‘alara, respectivelv, It slso has a buczer, a resct switch, a

——-—ey
—

k] . .
;power switch and a Llackout switch. The panel is always on, except
‘when it is turned off because of failure or a request from main-
tenance., The blackcut switch turns off the transmitting capabil-
+ities of the unit snd is lecft “off" for normal operations.
i c) Users

i

e et oMo mwbbaa e L

The CIC uses the panel. No action is necessary unless AF re-
: ‘quests a change or the alarm is activated. When the latter occurs,
| ;the panel is turned off and AF is notified. The CIC informs the
‘WS of the outage. The CIC also informs CD becsuse the VOT fre-
;quency is used to transmit the ATIS to aircraft on the ground, §
i Both supervisors log the outage on Form 7230-4. :

e e & n

3.3.4 Recorder Status Pancl forznir/Ground Comnunicaticns
(Figure 3-29) !

- de s -
ey~ .

a) Location (Figure 3-23) .
cC
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b} Description

This pancel monitors the system used to record controller/
pilot cormunications, There are two recorders, cne starts auto-
matically when the other fails or runs out of tape. [Lacn re-
corder has a green, a yellow, and a red indicator light that in-

dicate the system is functioning properly, is ready to record, or
has malfunctioned, respectively., There is also a buzzer and light
that indicate a failvre and a "LO/HI" switch that controls the

. . ‘volume of the recording.

c) User

The CiC monitours the panel by occasionally checking the pilot
lights, making sure the active recorder is in the “Safe" stuatus
.and the other is "Ready™. I€ cither indicate a failure, AF i3

notified. Otherwise, no operation of the panel is required unless

the alarn goess off, indicuting a mxlfunction, When this happens, : !

the buzzer is turned off, and the WS is notified, who in turn cails ‘ ,
ccd on Form 7230-4 in both the Ceb and

4

: L] .
2 AF. The eutzge is log
TRACON, N

3.3.5 MsSA¥ Contyol Panel (Figure 3-30)

a) lLocation (Figures 3-23 and 3-24) :
’{ : : cc
Behind WS

b) Description

The Mininmua Safe Altitude ¥Warning (MSsW) Control Panel is
‘part of an alaru system that indlzstes when terrain clearance
‘mininums are violated within the terminal avea. The system also v
'has a conflict alert feature that triggers the alarm when aircraft

) isenaration minimums are violated. The system provides an aural
! ‘alarme of a potential collision or low altitude problem, allowing

IR

.adequate time for controllers to respond. Flashing data blocks on
‘the radar display call attention to the particular aircraft

R

iinvolved.

: . _
i Y e e e e aen e e .
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l-.-- The panel inclules a volume control knob, an on/off switch,
a test button for the slarm speaker and red and green indicator
:ligh:s. The green light indicates the system is on and operating
properly while red indica2tes 3 malfunction. The spesker for the
HSAW control panel is located next teo it in the Cab, and to the
‘raght of the Teparture Data position in the TRACON,

cj User

The WS and CIC are responsible for seeing that the unit re-
‘mains on and is operating properly. They abserve the panel at
.least once during their shift. If a long tiue passcs without
hearing the alarm, they may push the test button to check it,
.This is usu=2lly not the casc, as the alarwm often sounds several
times during # shift. The unit Is turncd off only upon a re-
‘quest fronm meintenaance, The volume control is rarely adjusted.

wien the alaram sounds the radar controller and LC check their
‘ralar displays to see which aircraft ere affected, The conticller
responsilkle for the alrcraft assesses the validity of the alarnm,
and alcrts the pilot of the situation and advises him of appropriate
‘corrective action if necessary.

'3.4  SUMMARY

3 The contents of this section are summerized in Tables 3-1
‘and 3-2 which filustrate the distribution of tower equipment
‘among the controller positions in the Cab and TRACCN, and the
taccess of controllers to this equipment. Equipseat provided with
;nutomutic stotus monitering is also indicated.

; The Buffslo Tower has a standard conplement of equipment
for a Level 11! tower. There are, howrver, sevceral significant
.aspects of the equlpment that should be noted. First, there are
gas many as five controller positions, with ecquipment, that arec
inot regularly staffed, These include Expanded Radar, Departure
‘Duta, Departure Radar-2, Departurc Handoff and Assistant local
iControl. D
1

{
!
i
1 !
3
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7., Some cquipment at active controller positions, such as the
‘ALS Engine Gencrator Remote Control Panel at LC in the Cab and the
runway 23 ILS Monitor Panel at ARR-W in the TRACON, are non-
‘functional. AF plans to connect the Generator Panel in the near
future. The ILS Monitor Panel has apparently been useless since
;the runway 23 ILS was converted to a solid state system, but was
;never removed from the console.

: -~ Other equipment, such as the runway 5 ILS Monitor Panel at
fARﬁ-W, the fire alarm monitor pancl, and the analog altimeters,
‘&re rarely used. Still other pieces of equipment, such as the
.runway 5 ILS Monitor and Control Panel in the Cab, appear quite
ankward tc operate.

/ Finally, there is a great deal of posted paper at the con-
itroller positions in the Cab and TRACON, These pieces provide
:instructions and necessary information for operating equipment
‘such as the runway and approach light systems, thc FDEPs as well
-:2d landing minimum information, NAVAID frequencies and various
;chatts. Tiis paper may be used by any controller, however, the
journeyman controllers refer to it much less than the develop-
Ementals {controllers being trained and not yet qualified at
zalJ the positions), of which Buffalo has a large nunber.
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o 4. STATUS INFORMATION

The sources cf and controller requirements for infermation
on operational <tatus are presented in this section with a dis-
cussion of NOTAMs and other procedures for deternining and dis-
‘seminating such information on equipment in the following

‘categories:
o Weather Lquipment and Clocks
o HMAVAIDS (Visual NAVAIDs and Radio NAVAIDs)

The equipment in the tower is checked by means of aural and
visual alarms, visual inspection, and comparison with other pieces f
.of equipment. These checks are formally made three times a day
fduring the Watch Check (WC) and at other times by controllers
;using and monitoring the equipment, Airway Facilities (AF) and
‘the Niagara Frontier Transportation Authority (NFTA) share re-
‘sponsibility for checking certain pieces of eguiprent. The WC
'is conducted by each Watch Supervisor (KS) and Controller in
Charge {CIC) at the beginning of their shifts. The equipnment
‘checked includes the following: all clocks, wind instruments,
:altimeters, the Recorder Monitor Panel, the VOT panel, the ATIS
Recording Controls, the MSAW Control Panel, and the ILS Monitor
"Par:1s. The individual controllers check the equipment at their
fpositions and report any malfunctions to their supervisor.

)
!

[

) In the Cab, the CIC relays information concerning equipment ‘
‘failures to the WS, who reports the problem to AF or the organiza-
;tion responsible for repairs. Béth the WS and CIC inform their
;affected contrcllers, All equiphent outuges are logged on the

. TRACON Form 7230-4 by the WS and most outages affecting Cab ]
.operations are also logged on thf Cab Form 7230-4 by the CIC.

{ |
i In the TRACON, the WS reporﬁs equipment malfunctions to the
‘responsitle maintecnance organization and logs the outage. He j
‘notifies his affected controllers, and the CIC, if the Cab opera-

. tions are affected. If notified, the CIC relays the information to
P ithe Cab controllers that arc affected. Individual controllers may
!
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uote the outage on a piece of scratch paper to use as a refer-
;nce. Flight Data (FD) writes it on the ATIS board if it is of
interest to pilots. Clecarance Dclivery (CD) may note it on a
piastic flight strip holder (Figure 4-1) with a grease pencil.

Tais is designed so it can be inserted in a flight strip box but

it is usually placed above the radio panel at CD. Certain outages,
such as NAVAID malfunctions, are written in grease pencil on a
}Jarge plastic status board locatcd in the TRACON as a reference for
TRACON controllers (Figure 4-2).

The maintenance organization notifies the WS when the equip-
ment has been repaired., Then, the WS makes a log entry that the
equipment has been "Restored to Service" (RTS). Then he notifies
his affected controllers and the CIC, if the Cuib is affected, The
CIC notifies his affected controllers. If he logged the original
outage, he also logs the "RTS", Then, the controllers erase or
discard the refercnces concerning the malfunction.

When the WC is completed, the following notation is made on
‘both lcgs: “Watch Check List Complete" (WCL(), along with entries

‘concerning any malfunctioning eugipnent.

4.1 CLOCKS AND WEATHER EQUIPMENT

The clocks and weather equiﬁment in the Buffalo tower include
the console and ARTS-III clocks; the analog, digital and ARTS-III
:altimeters; the wind instruments; and the RVR panels. The follow-
'ing is a description of how status of this equipment is determined
and subscquently disseminated.

' “4.1.1 Console Clocks and ARTS-III Clocks

)
‘
ot

|

a) Status Determination

; The status of the console clocks and the ARTS-1II clocks are
%determincd as part of the WC and also by controllers using them.
iThis is done by comparing each time reading with an independent
ireference. A console clock can be checked by using a wristwatch,
ia console clock at another position, or the time on the radar
%displays. Likewise, the AR1S-IIIl clock can be checkod.ysing a

4-2
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Mristwatch or a console clock. Since time on the ARTS-1II dis-
plays is from a single source in the computer, only one display
needs to be checked to verify that they are all accurate, As well
as verifying the time, the controlizrs observe the update rate of
the seconds display to verify that the clocks are operating. Any
.console clocks that are incorect are reset by a superviscr, if
‘possible, otherwise AF is notified (the console clocks at the
Arrival Radar positions can only be reset by AF, the others in
the Cab and TRACON can be reset by a supervisor). The clocks at
_Arrivsl Data (AD), Departurc kadar 1 (DEP-W), Departure Radar 2
(DEP-E), Departure Data (DD), and the Expanded Radar (ER) also
buzz and show a red flag when they fail.

: The ARTS-1I1 clock is reset every day after the ARTS is re-
'turned to service during the nidshift. This is performed by the
fARTS technicians in the equipment room. Once or twice a week, the
‘W3 calls the W¥V radio time service to obtain the exact time,
which is subsequeontly used to verify the ARTS and TRACON clocks.

b) Status Information Requirements

When an independent failure of a console clock occurs in
the Cab, the infornation is needed by the CC, WS and controllers
‘that use the equipmcnt. When itroccurs in the TRACON, the in-
‘formation is necded by only the WS and controllers that use the
iequipment. :

Information concerning the éailure of all the console clocks
'or the ARTS-II1 clock is needed by both supervisors and all con-

‘trollers. ;

! ¢} Status Information Dissemination

; When & Cab coatreller notices the outage of his console

jclock he reports it to the CIC, who notifies his affected controllers
jand the WS. The WS notifies AF and logs the outage. If the CIC
Enotices the outage, he notifies his affected controllers and the .
'NS. Once egain, the WS notifies AF and 1lcgs the outage. The
;independcnt failure of a console: clock is usually not logged in

.the Cab bur the status information is passed on to relieving

»
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“ o ‘personnel if the problem remains uncorrected., In the TRACON,
- s ithe same procedures apply for the failure of a single clock with
‘the exception that the Cab is not notified,

¥hen all the Cab and/or TRACCN console clocks stop or are
gerroneous (a rare occurrence caused by power fluctuations or
' ;failurcs), the supervisor who first becomes aware of the problem
. -informs the other and they disseminate the information to the
3controllers. The WS reports the outage to AF. The outage is
‘logged in the Cab and TRACON. Ihen the ARTS-III clock fails, the
: "same action is taken as when all the console clocks fail,

Unless a power failure sccurs (during which most equipment is
?out until the standby power system is engaged] there is always a
‘backup source for time information, either the ARTS-III clock or
. 'another console clock. :

4.1.2 Anglog, Digital and ARTS-iII Altineters

¢t * ) Stztus Information

1

. The status of the analog and digital altimaters is cetermined
‘as part of the WC and by controllers usiag them. The controllers
‘cross-check their altimeters with another instrument, the SA
‘weather report or the ARTS-III reading. Any altimeter is con-
isidcred out of service if it is @ff by 8.02 inches or more.

Flight Data (FD) enters the altimeter reading onto ARTS. He
deoes this hourly, using the altimeter reading from the SA message,
‘or more often if an SP message is received with a different
altime*er reading, or if the altimeter reading changes by 0,02
inches. Thus, FD compares the actual and ARTS-III altimeter
readings periodically to make sure the latter is current.

b) Status Information Requirements

.. 3 Informaticn requirements concerning the independeht failure

- - of an altimeter are the same as those for a console clock.
g .’
: b e e B .
' [ 2
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The failure of all the altimeters is only remotely possible

‘because the analog instruments operate indcpendently of cach
‘other. The failure of the digital instruments or the ARIS-III
‘altimeter reading, however, would require that the supervisors and
.all controllers be notified.

c) Status Infornmation Dissemination

' Outages of the altimeter instrwaents are disseminated in the
_same way as the console clocks (Section 4.1.1). They are repaired
:by AF, and logged cn Form 7230-4 as are console clocks.

'
'

FD notifies the CIC if the ARTS-II1 altimeter recading mal-
‘functions (such as being unable to enter an updated figure). The
:CIC informs the Cab controllers and the WS, who notifies his con-
itrollers and the ARTS technicians. Both supervisors log the
joutage. If a radar controller notices an ARTS altimeter error
;(usually a reading more than 0,01 inchkes from the current), he
‘notifies tha WS. The WS notifies the CIC, who tells FD to update
“the reading.

; Backup sources for the altimeters include another altimcter,
ithe ARTS-I1I display, and the WSFO weather reports. Conceiveably,
'all the digitzl altimeters could fail because of a power failure
;and the analog altimeters, at thé Cab Coordinator (CC) and Arrival
:Radar-East {ARR-E) positions, would still be operative.

; H
.4.1.3 Wind Direction and Velocity
| a) Status Determinaticn |

! The status of the analog wind instruments are checked as
;part of the WC and at other time$ by controllers using them,
yTheir status is determined by observing the indicators to sce if
!they are moving, by cross-checking instruments to sce if they are
jconsistent, by making sure the réadings are similar to those on
%the weather reports, and by the Weather Service Forecast Office’s
(SF0) daily checks. The latter' is done by the WSFO telcphoning

iFD and making sure the Cab instruments correlate with the WSFO's.
!
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Gince the controllers continuously use the instruments, tlhey
‘tend to Ynow inmediately if a malfunction occurs, usually hecause
of a.sudien and unwarranted indicator change .

b) Status Information Requirements

‘ When a single wind instrument fails, tiie =tatus information
is needed oy the controllers that use the instrument, their im-
‘mediate supervisor, and the kS,

When multiple instruments fail, the information is needed by
.all controllers that use wind information and both supervisors.

¢) Status Information Disscmiunation

; : Controllers rcport the failure of a single wind instrument

i -to their supcrvisor. In the Cab, the CIC notifies the WS, who re-
! , ‘ports it to AF., Both supervisors log the outage. In the TRACON,
‘ ‘the CIC would not be notified but the WS would log the outage and ;
notify AF. '

e mdpma s

x : When &1l the wind instruments fail (usually duec to icing
or high winds), the supervicor that first notices the probien
notifies the other. They both inform the controllers that use
“the instruments and the WS notifies AF and the WSFO. Both super-
visors log the ocutage, f

[P U S

Until the malfunction is repaired, the WSFO relays wind speed
, ,and direction readings every 15 minutes to the Cab. Usually, FD
‘receives the information which he relays to Arrival Data (AD) in . l
' ‘the TRACON. They disseminate the information to their supervisors 5
‘and the other controllers. ~

Other backup sources for wind informaticn include the SA

"weather report and the wind sock. at centerfield,
i :
'4,1.4 PRunwvey Visual Range (RVR}"

‘ot
a) Status Determination

]

s Tt o > -
U

i

! ; The status of the RVR system is established by AF and con-
1

; 'trollers using the equipment. AF checks the system daily and

!

i

" “iealls-the CIC and WS to verify the visibility readings on the

b4 |
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three displays., While AF 1s checking the system, the displays
show a “T" indicating that it is in the test mode. Controllers
alse check the system as they ute it, maling sure that the in-
dicator lights show the proper setting and day/night cde. An
YE" is displayed if there is an error in the system. Local Cen-
‘trol (LC) also checks the readings to make sure that they are
consistent with what he cun 2ctually sece. Arrival Radar-Kest

- (ARR-¥) and Arrival Redar-East (ARR-E) do this to a lesser extent,
checking the rcadings against the weather rnicssages and tower
‘visibility readings.

Most of the time it is obvious when a failure occurs; e.g.,
the surface visibility may be several miles while the Jdisplay indi-
.cates a fcw thousand feet RV, These prohiems oftcn occur in
‘winter, when blowing snow clogs the lenses of the transmisscmeters.,

Usually, only one transuissometer fails at a time. When this
eccurs, just the single RYR is put out of service, the other twu
reaining fuactional., lLanding minimuss for the airport are
cortrolled by the touchdywn RVR and eitrher one of the midrange
and rollcut (if all three cre provided, one of the latter two
‘is used as an advisory; the other two are controlling). Thus,
.the PVR can naot be used without the touchduwn value gnd either
‘one of the other two.

b) Status Information Requircments

Wher the touchdown RVR malfunctions during marginal visibility
conditions, the informacion is needed oy FD (to record c¢n the
ATIS), CD (to inform deparving aircraft that do not have the
ATIS), ARR-W, ARR-I, and the supervisors. 1r it malfunctions dur-
-ing periods of good visibility, the information is necded by only
‘the supervisors, LC. and the Arrival Radar positions.

Inforuation corcerning failures of either the vollout oz

.

;midpoint RvRs is needed by only the supervisors, LC and the
‘Arrival Ralar positionc, 1f they both fail at once, however,
‘the status information requirenicats would be the same as for
.the failure of the touchdown RVR,

'

»
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When an independent RVR panel malfunctions during good
‘visibility conditions, the information is receded by the controller
.who neraslly uses the equipment, his supervisor, and the hS.

Puvring marginal visibility conditions, the positions with the
operating pancls nust rlso be notificd, to coordinate relaying
RVR values to that position, or his aircraft,

When all the RVFE panels fail, the status information require-
ments are the sgme as when the touchdown component fails.,

¢) Status Inforwiation Dissemination

When AF detects an RVR malfunction, they report it by tele-
phone to the Ci{ and WS, who notify their affected controllers.
The outage is logged in the Cab and TRACCN,

Yhen LC notices an RVR nmalfuncticon, he notifies the Cl1C, who
reports it to the W3, The WS inferms ARR-W, ARR-L (if visibility
conditions ave marginal), and AF. AF veri{ies L(he outage, then
it is lozged on the Cab snd TRACOH Form 7230-4s. The other con-
trollers sre notificd as necewsary, depending on whether the
failure is to the singlc panel or one of the transmissometers and
‘the curreant visibility conditions,

Wien an Arrival Radar controller notices an RVR nalfunction,
‘he notifies the WS, whoe notifies the CIC (if conditions are margin-
‘gl) and AF. The CIC notifies LC. Again, AF confirms the outage
and it is logged cn both Form 7230-4s, The other controllers arc
notified when the touchdown RVR is out or both the midrange and
Erollout RVRs arec out, and visibility cunditions are marginal.

faun

Other backuep soﬁ}ces for surface visibility information include
:refercncc cbjerts on the field and the Visibility Reference chart
:(Figure 4-3) showing the distance to each one, This is used by
,LC whenever visibility goes below 4 miles (See Section 6.2.1).

»
)

'4.2  NAVAIDs

i

Radio and Visual NAVAIDs are discussed in this section ac-
‘cording to their status determination, controller requirements
i . . . . .
'for status informztion and the suybsequent disseamination of the

4-10
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-information, The NAVAIDs include the runway and taxiway lights,
‘the approach lights, the Instrument landing Systen (ILS), and the
'VORTACs near Euffalo.

4.2.1 Visuzl NAVAIDs

The vis'.al NAVAIDs include the fellowing light systems at
‘Buffalo airport (Figure 4-4):

Runway 23: High Intensity Runway Lights (KIRL)
Centerline Lights (CL)
Touch Down Zope Lights (TDT)

Approach Light System with Sequenced Flashing
Lights (ALSF-1)

Runway 4: High Intensity Runway Lights (IHIRL)

Centeriine Liphts (CL)

? Touch DPown Zonc Lights (THI)
Simplified Short Approzch Light System with
Runway Alignment Indicator Lights (SSALR)
Runway 32: Medium Intcnsity Runway Lights (MIRL)
f Runway End Identifier Lights (REIL)
% Visual ApproachiSlope Irdicatcr - Left Side of
; Runway (VASI-L).
X Runway 14: Medium Iatensity Runwoy Lights (MIRL)
Taxiway Lights A
i a) Status Determinatioan

, The status of the visual NAVAIDs at Buffulo are determincd
?through visual observaticens and the monitoring of status panels
:by controllers, maintenance checks by thc NFTA and AF¥, and through

.

‘pilot rocports,

.

'
'
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i--  When a malfunction is ncticed, minor repairs may te madec im-
.mediately. Long term outages which reduce the usefulness of the
"NAVAID require a NOTAM (Section 4.5). NAVALD outages are loggcd
‘on Form 7230-4 in both the Cab and TRACON.

The following is a description of how the status of visual
"NAVAIDs is obtained,

1) HIRL, MIRL, and Taxiway Lights

: These NAVAIDs are checked daily by the N¥TA. They radio
-Ground Control (GC}, who relays the request to have the lights
lactivated to LC. NFTA initiates a NOTAM if outages are not im-
;mediatecly repaired. LC also cthecks the lights whea they are in-
itially turned on and periodically while they are in use, OQc-
;casionally, pilots may report ocutages of these NAVAIDs to GC or
iLC.

3 2) CL, TDZ

The NI'TA also checks the CL and TDZ lighting systems daily,
fk}ain contzcting GC to have them turned on. Since these lights
,are flush with the runway surface and directional in nature, fhey
‘can not be seen from the tower, Status information on these
:NAVAIDs occasicnally comes frem pilot reports, who usually notify.

iC.
3) ALSF-1, SSALR

i
g These approach light systews are checked regularly by AF.

. They radio GC, who relays the information to LC to have them
jactivated. LC also monitors them when they are on, using the
aural and visual alarms on the control panel, Pilots occasicnally
report cutages to LC,

i 4) REIL ;

These lights are checked regularly by AF, who contact GC
to have LC turn them on. The lights are also checked occasionally
by LC or CC by turning them on and looking at them., Pilots some-
times report outages to LC. ’




*

""'-""""'.'l....""llllllllllllllllllll!l!u--..-....gaq

5) VASI-L
: The status of the VASI-L is determined daily by AF. Since
‘the unit is always on, AF does not have to contact the tower to
have it activatcd. This system is not visible from the tower.
Pilots occasicnally report VASI-L outages to LC,

b) Status Information Requirements

Table 4-1 shows a summary ¢f controllers requiring status
‘information of the visual NAVAIDs and the ILS (Scction 4.2.2) at
Buffalo.

In the Cab, the CIC needs status information on all visual
NAVAIDs, to be aware ot landing minimums, traffic flow and other
limitations resulting from an outage. LC needs status informaticn \
of all the visual NAVAIDs because aircraft under his control use
‘them. He has to be aware of what visual NAVAIDs are available as |
landing minimums and what useable runways are affected. GC needs }
‘status information on the HIRL, HMIRL, &nd taxiway lights because §
aircraft under his control use them and he needs status on the
CL, TDZ, REIL, and VASI-L to anticipate the nmovement of ground
vehicles working cn these NAVAIDs. FD needs the status on all
the visual NAVAIDs for the ATIS. CD needs the status of the
HIRL, MIRL, taxiway lights, CL, and TDZ light systems to inform
'departing aircraft that do not have the ATIS.

In the TRACON, the WS needs status information of all the
.visual NAVAIDs to be aware of the overall operztions of the
;facility. The Arrival Radar controllers {ARR-W a:d ARR-E) need
‘the status of the ALSF-1 and SSALR because they monitor aircraft
using the NAVAID. They also need status on the HIRL, MIRL, CL,
"and TDZ light systems for informing approaching aircraft that do : ;
‘not have the ATIS and to determine landing minimums. ARR-E also
Sneeds status of the VASI-L as aircraft under his control may use
i the NAVAID vhen approaching runwéy 32. The TC needs the status
;of the same visual NAVAIDs as ARB-W to coordinate traffic flow
‘from the ARTCC. i
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- c) Status Information Dissemination
When AF or NFTA discover a malfunction, they inform GC and/or

_the WS. If they notify GC, he relays the information to the Cic.

The CIC notifies the WS and they inform their affected controllers.®
‘AF of NFTA calls the FSS to issue a NOTAM, The outage is logged in
the Cab and TRACON on Form 7230-4. When they notify the WS directly,
‘he relays the information t. the CIC and they take the appropriate
action,

‘ When a controller learns of an outage, either through a pilot
?report,'status panel or visual observation, he notifies his im-
‘mediate supervisor. The latter notifies the affected concrollers
Eand logs the outage. The WS calls either AF or NFTA, depending on

'which organization is responsible for the NAVAID.

’ ! . H

‘4,2.2 ILS : !

] ! The runway 5 ILS includes the following components: the

f _fbcalizer {LCCY, the glide slope (GS), the compezss lccator (LOM},

1 the outer marker (OM), and the middle marker (MM). The runway 23
' -ILS includes these znd also an inner marker (IM). Figure 4-5 shows

:the location of the marker beacons and Buffalo VORTAC.

3

‘ : a) Stastus Determination : ‘ |

All of the ILS components are monitored by the equipment

.discussed in Section 3.3.1. Additionally, AF checks the systew ]

i v . regularly, notifying the CIC or WS of any malfunctions. Oc- v
T Tcasionally, pilots may report a failure to LC or an Arrival Radar l;

.controller, in which case a verification is obtained from another
i i

i

1
;aircraft.

b) Status Information Requirements 4

+
|
i ‘ :

i In the Cab, the CIC needs status information for the same -
v yreasons as with the visual NAVAIDs. LC requires status informa-
{tion on the ILS because he monitors aircraft using it. FD requires
i status information for the ATIS recording.

; ;

! :
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In the TRACON, the WS needs the status of the ILS to be
‘aware of the overall facility operation.. AD needs the ILS status
because he gives clearances for &ircraft departing secondary air-
ports that may use the TLS to land at Buffalo. The Arrival Radar
centrollers monitor aircraft using the LOC, GS and LOM portions
.of the ILS. They and the TC need status information on all the
components, however, as landing minimums are affected by outages.

The AR controllers also need status information on the ILS to ad-
wwise approaching aircraft that may not have ATIS information,
: c) Status Infcrmation Dissemination

When AF detects an outage of any ILS components, they inform
ithe WS and the FSS., The WS informs the CIC. They inform the af-
;fected controllers and log the outage (the FSS issues a NQOTAM),
? When a controller notices a. malfunct1on he notifies his super-
visor, who notifies the other supervisor. The supervisors inform
;the affected controllers and log the cutage. The WS notifies AF
'to_have the malfunction repaired.

4,2.3 Areca Radio HAVAIDs

3

The area radio NAVAIDs (Flgure 4-6) include the Buffalo
VORIAC (BUF), the Niagara TACAN (IAG) and several other VORTACs
fwithln approximately 100 miles of the airport.

; a) Status determination .

i The status of the area VORs, and TACANs is determined via
%NOTAMS {from the FSS and reports from the ARTCC, Niagara Tower,
'AF and pilots. The FSS monitors’ the BUF and Dunkirk (DKK)
%VORTACS; Niagara Tower monitors the IAG TACAN; AF checcks the BUF
'VORTAC; and the ARTCC relays informatioua on the others., Oc-
‘casionally, status information comes from pilots reporting dif-
}ficulty in receiving a particula} NAVAID. V¥hen this happens,
controllers try to get a confirmation from another aircraft.

{
¢
]
s st e e b mime e s et et

Vi

e




r.... P i L

e

W13

R

. T T - e

SAIVAVN OIOVY VIV "9-¢ F¥N9Id

$3Vid TVIIINYN 0E = HOMI |
GIv44n9 ONIONNOUNS SHOA/SKYIVL

N X4

WROLIVAYIIN]
04488
¥32v3ed

80
g0

L

ang

@ vl

ST VEORIN

O

[ EESSRSPINRS R S A SIS ittt naial

J R

4-20

T A

: f
1
i .
) N
' )
|y P, O
¢ :
g ¥
! !
: .
)
: i
H ¢
[
N i
i ;
i ;
: {
t [l
'
.
' i
i
\
i
'
«
t
]
U DU ‘l.‘“
"
r .
.




[ S el Ll b e B N R

: b) Status Information Requirements
} H '
' All of the staffed controller positions as well as the super-
e visors need status information on the BUF VORTAC bLecause of its
importance as a navigational reference for arrival routes, de-
parture routes, missed approaches and holding patterns as well as

’ brecadcasting the ATIS message.

'
t

Due to their importance in defirning navigational fixes for
éntering and departing the Buffzlo Terminal Area, the status of
- certain VORs and TACANs outside the Terminal Area are of interest }
tc TRACON controllers. These NAVAIDs are listed in Table 4-2 and
indicate the TRACON controllers interested in their operational
Status. Most contrcllers, however, vector aircraft approaching
gnd departing Buffalo using compass headings and thercfore, do not
}cly heavily on VORs and TACANs and so, operationally dc not nced : j
io know the status of these NAVAIDs. Nevertheless, the informa- : .
ticn is useful for advisories to pilets.

~ AD nezds stuatus information on 21l the VCORTACs/TACANs shown ;
in the Taule brcause he gives cleurances for aircraft at satellite
QLIPOItS. The departurs routes may require amending because of :
i radic NAVAID malfunciions, DEP-¥ needs status information on a&ll ;
: Ehe VORTACs beczuse he may give aircraft clearances to any of{ thenm. ;
He does not need status information on the IAG TACAN, however, as
ﬁt is used by military aircraft appreoaching Niagara. The Arrival i
Radar coutroll-rs need status 1n£ormat10n only on the NAVAIDs i
hlthln their respective alropace, with the exception of BUF and f
DLK which are in the Last Sector but are needed by both ARR-W and j
ARR . The TC needs status information on all the VORs in order
to establish routes of traffic flow and coordinate with the radar
controllers and the ARTCC,

c) Status Information Dissemination .

When a NOTAM is received (NdTAMs arc discussed in detail in

o qection 4.3) concerning a radio NAVAID outage, FD in the Cab and
AD in the TRACON remove them from the electrowriters and give then
to their supervisors. If the ouﬁage concerns the BUF VORTAC, the
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supervisers inform all their controllers, and log the outage on

‘orm 7230-4. The WS or AD also post information on the TRACCN
status hoard. Other VORTAC outages are disseminated to the affccted
TRACON controllers (Teble 4-2) and posted on the status board.

When a TRACON controller learns of a radio NAVAID outage
through a pilot, he reports it to the WS, The WS relays the in-
formation to the FSS, AT, his affected ccntrollers and the CIC if
it concerns tiae BUF VORTAC. He logs it on Form 7230-4 and either
he or AL post the information on the status board.

4.3 NOTAMs

NOTAMs are received froam the FS3 on the electrowriter. The
information contained in NOTAMs concerns radio and visuval NAVAID
outages, cquipment outages, .nd airfield nazards. NOTAMs are sent
to notify the ceontreiler: - wvoutine cutzges for maintenance as
well as unexncceted malfucsticas,

*  They nmay be initiated hy AF, NFTA, the WS or FS3. When tie
¥3 initiatecs a KOTAM, he telephones the FSS and gives the necessary
inforw.tion., The FSS then officiclly issues the NOTAY on the
electrouriter, Usually, the WS knows of a pending NCTIM befcre it
is issued as the tower is in contact with the organizations that
;initiate them. Often, an outage is brought tc the attention of
:scmeone in the Cab or TRACON, then relayed to the WS before the
official NOTAM is issued. '

NCTAMs usually include an airport identifier (some NOTAMs
received at Buffalo pertain to Miagara, Rochester or scme other
airport), a class code (not of use to controllers), NOTAM numoer,
effective time and date, approximate expiration time and date, a
text describing the outage or hazard, the letters "FSS", and the
date and time issued. '

f The NOTAM shown on the left side of Figure 4-7 is translated
‘25 follows: (The other NOTAM in Figure 4-7 was taken over the
‘telephone by FD when the electrovwriter was out of service, It

. | 4-25
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deseribes the lacation of a 70-{oot crane operating near the air-
port. At the end of the nessage is an abbreviated text of the
NOTAM for the ATIS recording.

BUF - The NOTAM is for the Buffalo airport.

NOTAM "L" « Indicates it is a local NOTAM, which tends to be
of an advisory or "nice to know' nature (NOTAM "D” tends to be more
critical in nature, and concerns other areas).

2-326 - It is NOTAM Number 326,

1353 - Effective at CB800 EST Monday 6/16/80 United Airlines
Cate number 15 will be closed for rehabilitation. The closed
portion will be marked with orange and white Jog barricades..
{portion uarcadable)j. All escorts to be provided by NFTA radiec
vehicles. 7This work to be completed in 7 weeks.

FSS 6/13/(time unrecadable}) - Issued by the FSS on 6/13/80 at
(tine).

Portions of a NCTA'! that are unrceadable are generally ignored
if the text of the messasge is understandable, otherwise the FSS is
¢alled fer the informotion,

NOTAMS are in ¢ffect until a cancellation notice is rcceived
over the electrowriter from the FSS. Figure 4-8 shows a NOTAM in-
dicating the Rochester runway 28 ILS Glide Slope has returned to
service,

In the CAB, FD removes NOTAMs from the electrowriter and
potifies the CIC. If necessary, FD records the information on the
ATIS. He places the NOTAM on the NOTAM Board (Figure 4-9) at the
CI1C position, which has separate areas for airfield notices, NAVAID
outsges or cres notices. Either the CIC or FD notify the affected
Cab controllers. Sometimes, a controller may write the NOTAM
information on a picce of paper or the flight strip holder for mes-
sages (see Section 4.0) and Xeep it at his position for reference
(Figurc 4-10 shows an abbreviated text of the NOTAM concerning re-
pairs te gate 15). When the cancellation is received, FD reisoves
;t from the electrowriter, informs the CIC and rcemoves the original
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NOQTAM. Either the CIC or FD notify the affected controllers. The
cancellation and the original notices are discarded. If it was on
.the ATIS, a new message is recorded. Handwritten references to
the NOTAM are erased or discarded.

In the TRACON, AD removes the NOTAM from the electrowriter
and notifies the WS. Either of them inform the affected control-
lers and write the NOTAM on the status board (Figure 4-2)., The
WS clips the NOTAM on a clipboard kept at the desk and logs the
outage on Form 7230-4, if it pertains to the Buffalo Arca. FKhen
ithe cancellation is received, AD removes the message, informs the
WS and erases it frem the status board. Either of them inform the
. ‘affect=d controllers, The NOTAM and cancellation notice are
discarded.

4.4 SUMMARY

The status of equipment and NAVAIDs at Buffalo is determined
throughk regular equipment checks made by centrollers, supervisors,
AF, NFTA, wWSFO, and the FSS. tatus is also determined by control-
lers using the equipment and pilsts navigating with the radio and
visual HAVAIDs.

; Controller requirements for operational status are based upon
position responsibjlities, the equipment used and airspace alloca-
tions. Disseminatjon of status information is primarily made by
the supervisors verbally informing the affected controullers and
posting the information for reference in the Cab and TRACON. These
- procedures are similar to those used at the Albuquerque, Atlanta,
and Boston towers. :
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5. CURRENT FLIGHT DATA SYSTEM

OVERVI EW

A brief descript.on of the national flight data system and a
detailed description of the flight data system at the Buffalo Air
Traffic Control Tower as of July 1980 is described in this chapter.
Specific areas covered include:

o Flight data equipment and layout.

o T[light data analyses and processing procedures. This sec-
tion includes an analysis of each type of flight strip and
how it is processed from controller position tc position.

0 Summaries of on-site observations conducted at the Buffalo
Tower Cab and TRACON which describe present flight data
laycuts and flight strip loads by controller positien,

o Tlight data record keeping which includes a description of
how flight data is tallied from primary sources (flight
strips, scratch pads, counters) and totalled on both local
and national (FAA) data forns.

Flight data cquipment at Buffalo is typical for an ARTS III Tower.

fThe Cab contains 2 FDCP units (1 spare), a Conrac and a BRITE.

The TRACON has 2 FDEP units (1 spare) and is equipped with four

‘radar positions of which 3 are regularly used. Flight strip drop‘
‘tubes are not used at Buffalo, so departure flight strips are '
. 'machine printed in both the Cab and TRACON.

Flight strip processing at Buffalo includes mouanting strips

;in plastic holders and placing them in custom designed flight

strip bays and wooden boxes located at the controller positions.

‘In the TRACON, flight strip bays'are located at AD, DEP-W, ARR-W

and ARR-E wooden boxes are located at AD for advance proposals,
§nd the two approach control positions (for Stage III arrival
#trip preparation and Stage Il1 overflights). A scratch pad is

éscd at the AD position for general note taking and to reccord
i
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:fligﬁt'data coordination requirements,

In the Tower Cab, the only flight strip bay is located at the
‘Assistant Local Control (AL) position; departure strips (IFR and
stage III) are placed in the bay by GC and removed by LC after
processing and put in the flight strip bin at AL. Wooden flight
strip boxes are located at CD and FD. Scratch pads are also used
-extensively in the Cab and are located at CD, FD, GC (VFR depar-

Eture fiights) and LC (arrival sequence). VFR non-Stage III flights

.are logged on a mechanical counter at the LC posifion. Flight
;strips are not completed for such flights, rather, aircraft ident-
;ification information is logged on a scratch pad by either GC
(departures) or LC (arrivals). '

: Flight strip mix for a one day (Friday, April 25, 1980)
'sample in the TRACON was:

Air Carrier 38%
Air Taxi 9%
B ~ General Aviation 46%
f ' Military 7%

A relatively small percentage (1»%) of thesc strips were hand-
printed,.

! fanual netations on Buffalo strips are common. In the Cab,

‘these include checkmarks (indic atlng coordination compliance) and
;1n1.1al aircraft instruction (e.g., altitude). Manual notations
in the TRACON are more varied depending upon the type of flight.
!One important procedure involves:'the use of red pens to indicate
or highlight certain flight data’(e.g., a departure airport other
\th“n Buffalo). %
ZCenter in Canada must be done by telephone. The Canadian air
?traffic control network is presently connected to the U.S. systen

Transfer of control of flights from Buffalo to the Toronto

évia voice communications only., (Future plans are to integrate

Ithe two systcms on a computer network.) Flights departing Buffalo
Efor Toronto require the FD controller in the Cab to call the

._{fq{qgtq“qugc;wwith an_approval request. Such action is indicated

5-2--
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by a third checkmark on the departure flight strip. Flights de-
partiag Toronto for Buffalo are called in to the Cleveland ARTCC
,by Toronto Center. The Cleveland Center may then generate an
arrival strip to the Buffalo TRACON in U.S. format. These so-
called "Toronto proposals'" are stored in the wooder flight strip
box st AD in the TRACON since they are usually generated well in
advance of flight arrival time. The Toronto Center also verbally
coordinates these flights with the Buffalo TRACON,

The Cleveland ARTCC may also be contacted by DEP-W relative
to clearing departing aircraft to en altitude sbove the terminal
area limit (10,000 MSL). This procedure eliminates the need to

‘level off the aircraft prior to the Center authorizing a higher
altitude.

1

:5.1 PURPOSE AND DEVELOPMENT Of THE NATIONAL FLIGHT DATA SYSTEM

The purpose of the Nationai Flight Data System is to provide
-air trafiic controllers with the information necessary to safely
‘and efficiently control flights coperating at FAA controlled air-
ports and in FAA contrelled airspace. Such information is called
"flight data™ and includes the aircraft identification, aircraft
‘type and equipment, radar beacon.code assigned, the planned route
of flight, and selected operational data such as altitude, ground-.
‘'speed, and scheduled arrival or departure time, '

; First generation air traffic control systems primarily re-
:11ed upon the voice radio link with pilots for the receipt of
:f1ight data. Tt was common practice for controllers to maintain

éthis £flight data on blackboards and scratch pads. This initizl

isystem was gradually improved as a result of technological advances
'in the fields of communications, radar and navigation.

f The current air traffic control system is based on a nation-

;wide computer network containing the flight data on flights that
‘plan to fly in FAA controlled en route airspace and have filed
;flight plans. The primary source of flight data is the flight
plan which a pilot files prior to takcoff; these flight plans pro-
1 !
[ '
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,‘ Controllers also receive limited flight data from the radar : f

{
i
vide the computer network with a data base on filed aircraft 1

‘operations throughout the nation,

, .
' Each en route center in the country has a computer unit (9020

NAS Stage A} for the storage and processing of flight data affect-
+ing their airspace jurisdiction. This unit is part of the nation-
.al computer network and is used to exchange flight data with other
.en route centers and with its own client TRACONs and control
‘towers. In alr traffic control towers, the Cab and TRACON facil-
.ities are connected to the network via Flight Data Entry and
‘Printout (FDEP) units (Figure 5-1). These FDEPs function as
?flight data computer terminals and allow for the transmission and
‘receipt of flight data. !

' Controllers receive flight data fronm the FDEP units in the
’form of rachine printed paper strips (1" by 8") called flight
jprogress strips or "flight strips.'" These strips are machine
;generated approximately thirty minutes before the corresponding !
‘flight is expected to come under the control of a Cab or TRACON
‘facility. These machine printed strips arc easily separated from
"the flight strip roll on the FDEP unit and distributed to the
appropriate controllers for air traffic control activities. Each
"FDEP unit also has a keydoard which enables the controllers to
Eaccess the couputer stored flight data base to request, modify,

lor add flight data. :

1
i

; For flights without a machine printed flight progress strip

,(e.g., VFR flights), controllers use the voice radio link with :
pilots to obtain the flight data necessary for controul purposes.

tThe controller hand prints this data on either a blank flight

5strxp or & paper scratch pad. Cpntrollers depend upon radio com-
;munications with pilots to supplement, confirm, or modify all Iforms

'of flight data includirg machine printed or hand printed flight

strips or scratch rad data. E

'<urveillance A4isplays located in both the Cab and TRACON.

:
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In addition to maintaining flight data, controllers usc
flight strips and scratch pads to maintain othcr traffic manage-

?fuent information, such as noting how a flight is to be controlled

or noting that a particular instruction has been iss.ed to the
pilot. Controllers may also use blank flight strips to record
pilot weather reports (PIREP) or aircraft ermcrgency information.
‘Paper scratch pads may be used by Cab controllers to write down
-the aircraft identification of certain flights. Arrival flights
may be listed on a scratch pad to provide a reference for both

the sequence of arrivals and subsequent taxiirg instructions; VFR
departure flights may bYe listed on a scratch pad for aircraft
‘identification reference in the absence of machine printed or hand
printed flight strips.

A Flight Data Display (FDD) is currently being designed to
replace the paper {light strips with electrenically displayed
flight d=nia,

5.2 FPLIGHT DATA EQUIFMLNT AND LAYOUT

The air traffic function at the tuifalo Tower is supported
by flight dats eguiirent located in both the Cab and TRACON; the
layout of these facilities end the locaticn and function of the
equipment therein is described below,

$.2.1 Tower Cab

Flight data equipment in thc Cab include: two FDEP units,
one Conrac unit, and one BRITE radar unit (Figure 5-2),

The mair FDEP unit {Figure S5-1) is equipped with a keyboard
and is located at the Flight Data (FD) position. This unit gen-
erates machine printed flight strips for aii filed departures
for Buffalo und seccndary airports in the terminal area (approach
éontrol areaj. A spare FDEY unit without a keyboard is located on
the side counter to the left of the Clearance Delivery (CD) posi-
iion; this spare unit is used during an outage of the main FDEP.

i
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To the left of the main FDEP unit is an ARTS keyboard and
the Conrac display. The Conrac serves two principal flight data
functions. First, the Coniac provides a video display of the
primary radar targets and associated ARTS data blocks (Section
5.3.4) within a set radius of the ASR (usuvally 20 nmiles). Second,
it displays the radar bescon codes assigned to Stage III departure
flights; individual codes arvre assigned by the ARTS computer and
displayed on a '"preview area" on the screen following 3 requested
entry on the ARTS keyboard by CD. CD comuunicates the code to
the pilot of the Stage II! departure. The code is entered on
the aircraz€t transponder by the pilot, usually following takeoff.
The beacon code enables the ARTS system to identify an aircraft
through radar interrcgation., Stage III departure flights processed
in the Cu.b on the ARTS keyboard and the Conrac appear on the radar
surveillance screen tad list of the Departure Controller in the
TRACGH; the tab list data incluldes an alphabetical letter, the
aircraft identification, and the beacon code zssigned.

+ A thivd unit of fiight duta equiprent in the Cab is the BRITL
radar (Fizare 5-3) suspended above the Assistznt Local Control
position on a track, The BRITE racar screen displays radius of
the ASR, (The radius can be varicd from 20 miles to 60 miles.)
The BRITE display is referenced frequently by Local Controller
(LC) to determine separation between IFR arrivals and departures,
and betwecn successive IFR departures. LC will also reference the
BRITE when Approasch Control in the TRACON notifies the Tower on the
sequencinz of arrival flights., The BRITE unit also has a tab 1list
which displays the gircraft identification of the last three in-
struaent operation flights which have landed at Buffalo. The
tab list flight data provides a refercnce for Ground Control (GC)
ghen issuing taxiing instructions to arrivals.

5-8
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$.7.7  TRACON

: Flight data cquipnent in the Buffalo TRACON (Figurc 5-4) in-
.Cludes two FLEP units and tha ARTS Plan View Displays (PVD's) at
the redur positions.

The main FREP unit (Figure 5-5) is located on the counter
'just to the left of the Arrival Data (AD) position. This FDEP
‘unit generates machine printed flight strips for £11 IFR filed
'opcrations (arrivals, departures, and overflights) for Buffalo
'and sccondary airports in the terminal area. A spare FDEP unit
without a keyboard is usuaily stored at the Departure Data posi-
.tion (DD) which is not staffed. In the event of an outage of the
.a2in FDEP the spare unit is moved over to the same position next
,to AD, Arrival Data is responsible for tending the FDEP,

Flight data in the TRACCN is also displayed on the ARTS Plan
View Display equipment. Each instrument operation beacon target
.on the radar screen is tagoed with a so called ARTS "data block."
This dote block displays flicht data regardin; aircraflt identifi-
‘cationl, altituvde, and ground speed; {light data on ground specd
‘and alircraft type is a’lternated within boundaries of terminal
radar. The ARTS data block tracks the beocen target and is con-
‘nected to it via a shert "lcader"” linc. Controllers at cach radar
'position may vary the size of the data block within a specified
‘range to suit their personal preference.

.f The PVDs also display "tab list'" flight data near the peri-

;mcter of the radar screen. IFR flight strip data transmitted from
;the ARTCC (Cleveland) to the TRACON is processed through the local
'ARTS system; this processing results In each such flight being tab
!listed on the appropriate PVD (DEP-W, ARR-W, or ARR-E). Tab 1list
idata includes an alphabetical letter, aircraft identification and
fassigned beacon code.

,Ifhc letter "H"/may also appear in the data block to designate
" the aircraft as heavy; this heavy aircraft indicator helps con-
.. trolier determine special handling requirements.
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:5.3 FLIGHT DATA ANALYSES AND PROCESSING

!

'5.3.1 General Flight Data Information on nuffalo
-

Flight data is primarily maintained in the Tower Cab and
JTRACON by means of {light strips. These rectangular paper strips
:provide an individual data base reference on the flights requiring
fair traffic control scrvice in the Buffalo terminal area.
% Flight data is also maintained on paper scratch pads (5" by
7"); these pads enable controllers to mzke motes on operational
#1iyght data or flight data coordination requirements. In the
‘Tower Cab, scratch pads are used by controllers at the CD, FD, GC
é@nd LC pusitions; in the 1RACON, a scratch pad is used frequently

.6t the AD position.

; In general, flignt strips can be organized according to for-
mat and form. The basic flight strip types regarding format are:

[

o arrival flight strips;
; "o departure flight strips;
3
’ o overflight flight strips,
.Flight strip format varies since opcrational flight data most im-
‘portant to the controller varies with the type of flight, For
'¢xamp1e, on an arrival flight stiip, the ccordination fix is im-
portant for planning the handoff procedure with the en route cen-
ter; on a departure flight strip, the controller is more concerned
‘with the scheduled departure time, requested altitude and pre-
‘ferred departure route; on an overflight flight strip, the con-
‘troller is concerned with the type of aircraft and its altitude
fqnd route of flight through the terminal area. These three basic
.formats are presented in detail in the following sectioms.

i Flight strip form refers to whether the strip is machine

jprintcd by the FDEP or hand-printed by the controller. 1he typi-
';cal sources and form of the flight strips processed at Buffalo are
‘summarized in Table 5-1. Flight strips printed by the FDEP units.

Eare generally for flights with IFR filed flight plans; hand-printed

- & ea - A |
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strips are generally for VFR Stage I1l flights without a filed
flight plan, ;

% In addition to format and form, flight strips also vary ac-
cording to the nature and extent of the manual notations made on
the strips by the controllers. Such notations are made to facili-
tate the air traffic control function and are mzde on both printed
and handwritter strips. They incluae:

o Noting chrnges to update thc machine-printed flight data
{(e.g., changing the requested altitude (flight level) or
destination airport),

o Emphasizing information critical to the handling of the
flight even though it is already printed on the flight
strip (e.g., special coordination fixes are sometimes
emphasized on arrival flight strips).

) o Noting critical information to be used in the handling of
flight (e.g., the type of approach to be made to Buffalo,
.. or that. the . flight is a Niagara arrivai).

o Noting that required interfacility coordination has been
completed (e.g., tower-e¢n route coordination or coordina-
tion with Toronto Center).

i o Notlng that required intér-controller ceordination has

; taken place (e.g., a radar termination notation is made
; when a flight is handed off to the ARTCC or to the Tower
: for a visual approach).

o Noting that a particular instructioa has been issued to
the pilot (e.g., permission from Cleveland Center to clear

; departure to an altitude above terminal area limit

(10,000 MSL).

0 Noting information for other than contrcller purposes such
as for traffic counting or incident reccnstruction (e.g.,
radar surveillance approach). 3

Examples and explanations of manval notations for both printed and
handwritten flight strips are presentcd later in this section.

»
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Flight strips are not machine-printed or hand-printed for non-
Stage III VFR flights; however, such flights are recorded on a
scratch pad in the Ceb by either GC (departures) or LC (arrivals)
to facilitate radio communications (Figure 5-6). Since the number
of non-Stage III flights is not recorded on flight strips, the
LC controller keeps a record of these VFR flights on a mechanical
counter located at the LC position.

An important aspect of the physical processing of flight
strlps at Buffalo involves the controllers using plastic holders,
stationary console flight strip bays, portable custom designed
wood flight strip boxes and standard flight strip storage bins.
The location of this flight data equipment in the Cab and TRACON
is presented in Figures 5-7, and 5-8 respectively. Flight strip
drop tubes are presently not used at Buffalo; however, they have
been approved for installation when funds become available.

Both machine-printed and hand-printed strips are inserted
into plastic holders which permit the stacking of the strips in
the tays and boxes. The regular bays ar» constructed into the
console equipnent and serve as flight strip holding areas. 1In the
Cab, there is only one flight strip bay (9 strip capacity) located
at the Assistsnt LC position and used by the LC controller (see

,Figure 5-9); in the TRACON, there are three active flight strip
‘bays located at AD (17-strip capacity), DEP-W (17-strip capacity),
‘and ARR-W/ARR-E (a shared bay). .The departure and arrival bays
tare divided into "pending” and active sections by a movable strip
;separator. The AD bay is similafly divided into Buffalo and non-

Buffalo departures.

The wooden flight strip boxes are mobile and are custom de-

signed for a capacity of eight str1ps, and tilted slightly for

v151b111ty (Figure 5-10). In the Cab, flight strip boxes are lo-
Cated at CD and FD; with the FD box shared with GC. In the

TRACON, the flight strip boxes are located at AD, DEP-W, ARR-W and

"“'ARR-E, In this facility, the boxes serve more of a secondary func-

tion in terms of providing an alternative storage location for

5-16
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‘pa}ticuiar-flight‘strip needs. (For example, storage for early

Toronto proposals at AD, storage for blanks for Stage III write
ups, and overflight strips storage.)

Once a flight strip is procéssed, it is stored in a flight
strip birn. 1In the Cab, the storage bin is located just below the
bay at AL (Figure 5-11); thesc strips are removed only once a duy
for counting., In the TRACON, all processed strips are returncd
to the bin at AD (Figure 5-11); the Watch Supervisor collects and
:counts these strips hourly.

5.3.2 Typical Fiight Strip Load in Buffalo TRACON

Detailed analyses of Buffalo flight strip content and pro-
jcessing are better understood if placed in the context of the
typical daily flight strip load in the Buffalo TRACON. Tabhle 5-2
presents a summary breakdown of daily flicht strip processing at
Buffalo by:

o Operations category (air carrier, zir taxi. general

aviation and military).
o Type cof {light (arrival,.departure, cver{light).
o Airport {(Buf{alo, Niagara, or other secondary airports).
o Form of flight strip (machine-printed or hand-printed}.

; On a typical weekday (Friday, April 25, 1980), the Buffalo
“TRACON processes approximately 500 flight strips with roughly 86%
nachine-printed and 14% hand-printed. The percentage mix of flight
strips Bf operations categories is as follows:

Air Carrier 38%
Air Taxi 5%
! General Aviation 46%
' Military 7%

‘Landings and departures at Greatcr Buffalo International Airport

-account for about 70% of the total flight strip load; the remain-

!ing 30% is split about rvenly betwcen overflights and secondary
‘airport arrivals and departures. Niagara represents approximately

5-22 .
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853 of secondary airport flight strip activity; Niagara air traf-
fic is predominatly general aviation and military.

. Daily flight strip processing in the TRACON is concentrated
between 7:00 a.m. to 9:00 p.m. (Figure 5-12). The daily peak oc-
curs betwecen 3:30 p.m. and 5:30 p.m.; other intense flight strip
processing periods are betwcen 8:00 a.m. and 10:00 a.m. and be-
tween 7:00 p.m. and 8:00 p.m,

5.3.3 1IFR Departures

The format and form of IFR departure flight strips and the
nature of the manual notations are illustrated in the following:

Figure 5-13: Flight Strip Model for IFR Departures.

Figure 5-14: Typical TRACON Flight Strips for IFR Departure
Flight Examples.

Figure 5-15: Buffaloc TRACON IFR Departure Flight Strips
Exarples.

Table 5-3: Sarple of Manual Notations on IFR Departure
Flight Strips--TRACON.

L 3

Processing procedurss for IFR departure flight strips are
discussed Dbelow; the procedures are organized by controller ac-
tivitics.

Tower Cab

FD o 1FR departure {flight striﬁ is generated by FDEP approxi-
: mately 30 minutes prior to scheduled departure time.

o FD separatcs strip from FDEP paper strip roll, inserts it
in a plastic holder 2nd either hands the strip to CD or
places it directly in his flight strip box (Figure 5-16).

Ch o CD awaits pilot's call for clearance.

o Ihen pilot calls in, CD provides clearance based on flight
; strip, e.g., "Cleared to JFK as filed, maintain altitude
100, expect flight level 230 10 minutes after departure.'
CD will also provide discrete beacon code and departure

8«25
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1. 5 8. 9, 10. J11. 12,
2. :
2A. 6. 8A. | 13, [14. {15,
3. ; 16. [17. [18.
. i SA.
Machine Printed Information (National standardization of spaces
1. through 9A.)
1. Aircraft identification.
2. Revision number (FDEP locations only).
2A. Strip request originator. (At FDEP locations this indicates
the sector or position that requested a strip be printed.)
3. Number of aircraft (if more than one), heavy aircraft indi-
cator "H/'" (if appropriate), type of aircraft and suffix
indicating any special equipment,.
4. Computer identification number, if required.
5. Secondary radar (beacon) code assigned.
6. Proposed departure time. .
7. Requested altitude.
8. Departure airport.
9. Machine generated - Route, destination and remarks.
SA. Not used.

Eand Printed Information (Local facility directive specifies

use of spaces 10. through 18.)

© 8.
-- 9.
o

‘ 9A,
S 12.
, 13,
; 1s.

" 16.
17.
18.

R L

FIGURE 5-13. FLIGHT_STRIP»MODEL FOR IFR DEPARTURES

In red, underline departure airport if cther than Buffalo.
For machine generated Strip-Altitude/altitude restrictions
in the order flown, if appropriate.

For manually prepared strip-clearance limit, route altitude/
altitude restrictions in the order flown, if appropriate

and remarks.

Not used. :

Checkmark indicating clearance issued.

Takecoff runway (if different from active runway).

Checkmark (v) indicating passed to Approach Control (Buffalo .

Tower only.)

Depe -ture Time (TRACON only).

Asfrimed departure time. (CAB only, if required.)

Checkmark (v) indicating assumed departure time forwarded to
adjacent facility (if vrequired).
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-~ .-.-in the bay at the AL.position (Figure ’©9). o

Observes canted flight strip and makes call to AD in

Y

. control frequency. Pilot reads back clearance and usually

states "have ATIS" with the letter identifier.

CD notates the flight strip with a checkmark in block 12

* (upper right-hand corner} indicating clearance has been

issued. CD may also notate the strip with the initial
cleared altitude level (60 or 100).

CD then removes the strip from the box at CD position and
places it in the flight strip box at the FD position
(across the FDEP). (Figure 5-17}.

Monitors the flight's taxi request to GC.
Monitors for, and responds to, flight's taxi request.

GC will then cant the flight strip in the FD box so that
one edge overlaps the side of the box (Figure 5-17). This
is a signal for,FD to call the AD controller in the TRACON
as a notification that the aircraft is ready for taxi.

e

TRACCN.

FD then notates the strip with a second checkmark in
block 15; this checkmark indicates that notification has
been performed (see ¥Figure 5-17).

FD may also be required to coordinate the flight with an

adjacent facility; this coordination is indicated by a

third checkmark located in block 18. This coordination

1s required for Buffalo IFR departures to Toronto; FD

calls Toronto Center with a flight approval request. . }

GC observes the two (or tiree) checkmarks on the strip and
removes it from the FD box. GC places the strip flush on
the counter directly in front of his standing position
(Figure 5-18). GC handles the taxi with the flight strip
in this location, é
When the aircraft has beén taxied and is approaching the
set position for tikeoff, GC will place the flight strip

- e o —

©o ' 5=33
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CANTED FLICHT STRIP WITH
TWO CHECK MARKS AT °D

FIGURE 5-17. FLIGHT STRIP BOX AND SCRATCH PAD AT
FLIGHT DATA POSITION
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b;riig'slow pefiods, GC may move the flight strip dircctly
from the FD box into the bay at Assistant LC.

GC does not make any manual notations on the flight strip.

Monitors aircraft taxi and lroks for strip in bay at
Assistant LC.

Observes strip in bay and checks for the two manual (or
three, if Toronto coordination was necessary) checkmarks.

Clears aircraft for entering runway and for takeoff.

When aircraft is rolling, LC calls off the flighi to the
Departure Controller in the TRACON.

LC provides pilot with initial instructions and directs
pilot to contact Departure Control.

LC removes flight strip from bin and inserts it in the
light strip bin at the AL position. Flight strips accum-
ulate in this storage bin all day.

LC does not make any manual notations on the flight strips.

IFR departure strip is generated by FDEP approximately 30
minutes prior to scheduled departure time.

AD separates the strip from the FDEP paper strip roll and
reviews it for special marking requirements, e.g., non-
Buffalo departures underlined in red in block eight. The
strip is inserted in a plastic holder and placed in the

light strip bay at AD, The flight strip bay (Figure 5-19)
has a capacity of 17 strips and is divided by a separator
strip into a Buffalo departure section and a non-Buffalo
departure section. :

AD will retain the flight strip in the bay until receiving
the notification call from FD in the Cab relative to air-
craft taxi.

Upon receiving the call from FD in the Cab, AD scans the
flight strip bay, removes the appropriate strip and places

1 5-36
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b ft in the "pending sectian" of the flight strip bay at the
' adjacen* Departure Control position, DEP-W (Figure 5-20).

DEP- o DEP-WN reviews the flight strip in the pending section, time
, - permitting, while working active departure strips stacked
i : in the lower section of the flight strip bay.

o V¥hen LC calls DEP-N and states the aircraft is rolling,
DEP-N will move the strip from the pending section to the
i active departure section of the bay.

o The pilot of the aircraft will contact Departure Control
after takeoff and DEP-W will log the time of radar contact
on the strip in block 16.

o DEP-W will provide the aircraft with radar separation and

departure vectors. IFR departures are usurlly handed off
by'DEP-W to the ARTCC or to a Tower En Route iurisdiction.
DEP-W will sometimes coordinate with the Cleveland Center
relative to clearing the departing aircraft to an altitude
_above. the terminal area limit (10,000 MSL). '

o When the flight is handed off, DEP-W will notate the strip
with the time of handoffland a radar service termination
symbol (e.g., R). '

o DEP-W will remove the strip from the bay.

i
ég o AD collects the used flight strip and files it in the
flight storage bin at AD (Figure 5-11).

o AD delivers the storage bin strips to the Watch 3upervisor
each hour for counting.

5.3 4 IFR Arrivals

13
\
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i
v
{
t
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i
*
I

The format and form of IFR arrxval f11ght strips and the na-
‘ture of the manual notations thereupon are illustrated in the fol-

lowing i .

Figure 5-21: TFlight St.ip Model for IFR Arrivals (TRACON
only). ;

§
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: FIGURE $-40.

PENDING DEPARTURES
FLIGHTS CALLLED
OFF BY FD IN CAB
TO AD IN TRACON

SEPARATOR

AL e e et i

239}

ACTIVE DEPARTURES
FLICHTS CALLED CFF
BY 1LC

ONL ACTIVE OVERFLIGHT
(INFORMATICN STRIPY

FﬂiGHT STRIP BAY AT DEPARTI"™E CONTROL
POSITION (DEP-W) IN TRACON -

T . \
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ro

. 5 8. 9. 10. |11, 2.
g 2. R
2A. 6. 8A. 13, §14, {15.
> ? 16. 117. (18,
* 4. ) : 9A.

A. Machine Printed Information (National standardizatio. of spaces

© 1 through 9%A.)} '

1. Alrcraft identification.

2. Revision number (FDEP locations only).

2A. Strip request originator. (At FDEP locations this indicates
the sector or position.) ;

5. Nuaber of aircraft (if more than one), heavy aircraft
.adicator *“H/" (if appropfiatc;, type of aircraft znd suffix
indicating special equipment.

4, Computer identification number, if required. v
; : 5. Secondary radar (beacon:7code assigned.
' { _ 6. P;gviousuﬁixh(FDEPvloqgtions) or inbound airways. i
' 7. Coordination fix.
é 8. Estimated time of arrival at the coordination fix of

destination airport. ‘

_ 9.* Altituue (in hundreds of feet) and remarks.
; . 9A. Destination Airport ' ;o
8. Hand Printed Information (Local Facility Directive specifies:-.,e
! of spaces 10 through 18.) é
. 1. Radar Operation ;
9.% Altitude (in hundreds of feet) and remarks. o
. 9A. In red - draw a semi-¢ircle around airport if destinstica _

! otiier than Buffalo. N :
5 : 10, Time of radar handoff. }
)
{
§

- '

“

13. Checkmark (v¥) to indicate information forwarded to !
appropriate tower.

*Buffa > TRACON arrival strips usuvally have a machine printed "IFR" -
‘in space 9; th 3 is followed by handprinted altitude levels, .

[N M T |

) FIGURE 5-21. FLIGHT STRIP_MODEL FOR IFR ARRIVALS (TRACON ONLY)
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7. 2. Nan-radar or Inoperative Recorders
9A. In red - draw a semi-circle around airport if destina-
' tion other than Buffalo.

i 10. Time of initial contact or time of transfer of control

: point.

11. Time over approach fix outbound,

12, Time aircraft began holding.

13. Checkmark (/) to indicate information was forwarded to
appropriate tower.

.14, In time approaches, time to leave the approach fix
inbound. :

i 15. Holding information.

; 16. Time cleared for approach

i . 17. Approach fix inbound.

: 18. .If required: 1landing assured, missed approach, or

.low approach.

e ——— -
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—
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FIGURE S-21. FLIGHT STRIP MODEL FOR IFR ARRIVALS (TRACON ONLY)
{CONT.) i :
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Figure 5-22. Typical TRACON Fligkt Strips for IFR Arrivals
Lo to Buffalo.

Figure 5-23: Buffalo TRACON IFR Arrival Flight Strip
Examples.

Table 5-4: Sample of Manual Notations of TRACON Arrival
Flight Strips.

: Processing procedures for IFR arrival flight strips are dis-
cussed below; the procedures are organized by centroller activities,
TRACON
o 1IFR arrival strip is generated by FDEP approximately 30
minutes prior to the flight's scheduled arrival time at
the coordination fix.

o AD separates the strip from the FDEP paper strip roll and
reviews it for special marking requirements, i.e., non-
Buffalo arrivals overlined in red in bleck 9A. AD inserts

» the strip in a plastic holder and places it in the pending
- section of the flight strip bay serving the two approach
controllers (Figure 5-z4).

o For arrival flight strips which are generated well in ad-
vance of scheduled arrival time, AD will use the wooden
flight strip box at the AD position (Figure 5-5) next to
the FDEP. So-called "Toronto proposals'' are placed in
this strip box.! i

1The Toronto Center will call in Toronto departure flights heading
for Buifalo to the Cleveland ARTCC., Cleveland Center will then
%enerate a strip for this flight in standard U.S. arrival strip
ormat. Toronto Center will also call the Buffalo TRACON (AD)
for an approval request for such a flight.

b e e
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PENDING ARRIVALS
AND OVERFLICHTS

MOBILE SEPARATOR

ACTIVE ARRIVALS
AND OVLCRFLIGHTS

SINGLE FLIGHT STRIP BAY SERVING APPROACH CCNTROL -
SITUATED PETWEEN ARR-W AND ARR-E
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: Apnroach
TenivolTer

ARESY or

E ARR-T 5

o ARR-WN, say, will review the flight strip in the pending

section of the bay, time permitting, while working active
arrivals. Special note is taken of thc coordination fix
and scheduled arrival time at the fix,

¥hen the beacon target and ARTS data block for tha flight
appear on the PVD, ARR-WN will scan the pending section of
the bay for the strip and move it dowxn to thre active sec-
tion. ARR-W will cecordinate on ARTS handoff with the A2TCC
or an adjscent Tower facility.’ The pilot will call
Buffalo Approach Control and ARR-W will nctate the strip
with the time of radar handoff.

ARR-W will service the arrival flight with appreach infor-
mation, radar zeparation and approach vectors. The ARR-W
contreller will notate the strip with successive altitude
instructions issued to the pilot. Approach altitudes fre-
quently notated on the strip are 110, 70, 40 and 25; pre-
vious altitude assignments are usually crossed out on the
strip. :

During the approach, ARR-W (or the Coordinator) will call
LC in the Cab to state the arrival scquence. In the ab-
sence of arrival flight strips, LC depends upon monitoring
the BRITE and legging the errival sequernce on a scratch
pad.

Once the flight is sct up for an approximate cight-mile
final with the runway in sight or the pilot visually
trailing aircraft cleared for a visual approach,

ARR-W will clear the flight for a visual approach and di-

Iay

pproach Controllers are assisted by a Coordinator during certain

; . periods.
;Verbnl coordination could also be used for certain tower-en route

B I 1 2 T g N LI "R I DU PRSE N

! handoffs. ‘

.- T T O
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rect the pilot to contact the Tower. ARR-¥ will notate
the strip with the time radur service was terminated and
with a symbol (2} to indicate the flight was handed off to
the Tower.

o Either ARR-W or the Coordinator will remove the strip fre-
the bay and hand it to AD for steorage in the flight strip
storage bin at the AD position. _ ]

{IFR arrivals to Niagars are hendled by the ARR-W controller,
Standard procedure on these operaticns is to transfer the flight
to the Niagara Tower (Local Ccntrol) five miles prior to the outer

narker.)
. ]
Tswer f N

LC o In the ebzence of arrival flight strips, LC depends upon

monitorirg the BRITL and legging the arrival scquence on
a scratch pad.

¢ GC can reference the scratch pad arrival c<cguence or the
BRITE tab 1list for taxi cemmunications.

§.3.5 IFR Overflights ;

‘ The format and form of IFR overflight flight strips and the
nature of the manuzi notations thereupon are illustrated in the’
following: i

i

Figure 5-25: Flight Strip Model for IFR Overflights (TRACON )
ouly). ‘

i

: Figure 5-26: Typical TRACON Flight Strips for IFR Overflights

- e a =

Figure 5-27: TRACON IFR fFlight Strips for Overflights

i Table 5-5: Sample of Manual Notations on IFR Flight Strips
' for Overflights

t

Processing procedures for IFR flight strips for overflights are ;
discussed below; the procedures are organized by controller activi-
1 thes.. . . ... .. .. '

.§-§8
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e

1. 5 8. 9. 10. 11, H2.
2. .

2. 6. BA. 13, {14, {15,
3. ; 16. |17. |18.
4, i 9A,

'A. Machine Printed Information (Narional standardizatien of spaces

o1,
t

L2
2A.

.

.

0w e - O

; 9A.

1 through 9A.)

Aircraft identification,

Revision number (FDLP locations only).

Strip request originator. (At FDEP locations this indicates
the sector or position that requested a strip be printed,)
Number of aircraft (if more than one), heavy aircraft
indicator "H/'" (if appropriate), type of aircraft and
suffix indicating any special equippent.

Computer identification nunber, if required,

Secondary radar (beacon) code assigned.

Coordination fix.

Overflight covordination indicator (FDEP locations only)
Estimated time of arrival at the coordination fix.
Altitude and route of flight through the terminal area.
Not used. 5

‘B. Hand Printed Information (Loéal facility directive specifies

use
8.

10.
: 13.

16.

[ Sttt

of spaces 10 through 18.) .

In red- A letter "V" (indicating an overflight).

Tine radar handoff or radar contact from receiving facility.
Checkmark (v) to indicate coordination has becn accomplished
with appropriate facility.

Time aircraft has been handed off to the next facility or
time of trarsfer of control,

i
1

1
!
i
i |

{FIGURE_5-25. FLIGHT STRIP MODEL'FOR IFR OVERFLIGHTS (TRACON ONLY)
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TRACON

‘ARR-E

PN ST AR LA AN s il

Two IFR overflight strips sre gencrated by the FDEP spprox-
imately 30 minutes prior to the flight's estimated timec of
arrival at the specified coordination fix. Two strips are
gererated for each IFR overflight in order to provide one
for the Approach Controller handling the flight and one

for informational purposes for Departure Control.

AD separates the strips from the FDEP paper strip roll and
reviews the flight data. A large red 'V is entered on
each strip to indicate IFR overflight.

AD inserts the strips In plastic holders and places one
in the pending section of the flight strip bay of the
Approach Controller handling the flight (say ARR-E) and
one in the corresponding location for DIP-W.

ARR-E reviews the overflight flight strip, time permitting,
with special notice taken of the aircraft’s planned route

~and altitude through the terminal area.

ARR-E coordinates a radar handoff using a procedure simi-
lar to that associated with an IFR arrival flight at
Buffalo (Section 5.3.4). A similar notation is made on
the overflight flight strip relative to time or radar
handoff,

ARR-E transfers control of the flight to an adjacent radar
facility when the flight is approaching the boundary of
the Buffalo Terminal Area. Handoffs to the ARTCC are
accomplished through voice communication., Handoffs to
Rochester are accomplished via ARTS. Handoffs to Erie
Tower are accomplished through voice communication,

ARR-E will notatc the strip with the time of radar handoff
and with an "X*" to indicate coordination has been acconm-
plished with the appropriate facility.




"o FdlfﬁQiﬁé'han&off, either ARR-E or the Coordinator will
remove thuy strip from the bay and hand it to AD for stor-
age in the flight strip storage bin at the AD position,

DEP- o On observing the overflight primary target and data block
-E“_ on the PVD, DEP-¥ will move the strip from the pending
section to the active section of h's flight strip bay.
The strip remains in the active secticn until it is serv-
iced and handel off by ARR-E. This procedure enables DEP-
W to be awars of overflights which awight affect depr:ture
prucedures,

o AD will pick up the strip irom DEP-W and store it similar-
ly to the above,

3
4
1
]
'

‘5.3.6 Stage III Depzitures

. o The format and form of handprinted Stage III departure flight

~strips is illustrated in the following:
Figure 5-28: Flight Strip Model for Stage III DNepartures

Figure 5-29: Typical TRACON Flight Strips for Stage TIII
Departures

Processing procedures for Stage III departure fligh* strips
are discussed below, the procedures are organized by contrcller
activities. )

%Tover Cab
igg o Pilot cf departing aircraft calls CD and usually states
' "have ATIS," and provides flight data onr aircraft identi-

fication, aircraft type, altitude and direction of des-
tination of flight.

o CD records flight data on either a scratch pad or on a
: blank flight strip in the wooden flight strip box at CD
' position.

; o0 CD enters flight data on ARTS keyboard in front of Conrac
i unit. Preview area on Conrac displays four digit radar

]
{
{
%
!
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7. i
A 9A.
ok
.:...1Hand Printed Information: (Specified by local facility direcctive), i
- ‘1'f':;f"i} ‘Aircraft identification

LTt~ 3,0 Afreraft type ¥
"Nf.l * 5. Becacan code assigned (Cab only, if requested) H

7. "Point of departure if other than Buffalo.
8. A letter "D" (indicating departure)
v:f,.Q.'“Altitude and destination of route of flight.
s

S

* y 13, Tikeoff runway (if other than active).
¢ .- 18. Checkmark (¥) indicating information was forwarded
3~ em -(Cad only) - .

“.* 16, Departure time (TRACON only).

]
- " - ~ ‘t 3
AT ! !
,.\. .,\ ) j
., " : "l'i; - ' p
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Ceoynoov et FIGURE 5-28. FLIGHT STRIP MODEL FOR STAGE Il ! :
BT SRES I _ DEPAPTURES (CAB AND TRACON) = !
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. o
o
FD o
[o{f
I
TRACON
AD o
T o
DEP- o
—
| o
! o

- beacon code to be entered on ajrcraft transponder. CD

sssigns transponder ¢.de. Pilot reades back.
CD tells pilot to contact GC when ready teo taxi.

CD completes flight strip and places in inflight strip box
at FD position,

Subsequent procedures for the processing of the Stage III
departure are almost identicsl to those for an IFR depar-
ture (Section $.3.3). The only difference relates to FD
providing the full flight data to AD in the TRACON to per-
mit the coapletion of a 3tage II1 departure strip.

AD will reccive the flight data from FD in the Cab

snd comulete a blank flight strip for the stage III de-
parture. AD was observed f31ling out Stage IIl departure
strirs on blank strips stacked in the flight strip bay at
the AD pasition.

AD's uctions relative to DEP-W are the same as those per-
formed for an IFR denarture flight (Section 5.3.3).

Departure Controller's actions relative to a Stage III de-
parture differ {rom an IFR departure only in two respects.
First, the controller is providing separation to standards
of 500 feet or 1.5 miles, Second, handoffs are seldem
performed; with Stages III departures, radar service is
usuaily terminated at the TRSA boundary. The pilot is
usuilly directed to change frequency and squawk 1200

(VFR code). '

DEP-W notates the {light strip with a radar termination
symbol X and time.

Stage IIl departure strips are also collected by AD and
stored in the bin at that position.

-
A

‘. i
i
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5.3.7

]

Stage 171 Arrivals

The format and form of hand-printed Stage ITI arrival flights
is illustrated in the fullowing:

Figure 5-30: Flight Strip Model for Stege IIl Arrivals

(TRACON only).

; Figure 5-31: Typlcal Flight Strips for Stage III Arrivais

Processing procedures for Stage III arrival flight strips
‘are discussed below; the procedures arc organized by controller
activities.

" TRACCN

_Approach Control
: (ARR-W ar ARR-3)

o

O A P

Pilot of Stage IIl arrival calls Buffalo Approach Con-
trol, say ARR-W,

ARR-W records flight data on blank flight strip located
in the wooden flight strip box st the ARR-W position
(Figure %-32). Flight dats recorded includes aircraft
identification, aircraft type, altitude and position.
ARR-¥ notates strip with arrival symt:ol (A) and time of
radar contact,

ARR-W enters flight dava on ARTS keyboard to obtain radar Z
beacon code for flight. ARR-W assigns code to flight, :
“slcws” the beacon target with his position identifier '
letter and hits the 'enter' button, then the full data

block appears. '

ARR-W moves flight strip from wooden box to active section
of Approach Control flight strip bay; other strips are
frequently rearranged when this occurs,

ARR-W services flight in & manner similar to an IFR arri-
val (Section 5.3.4) but to separation standards of 500
feet end 1.5 miles.

5-58 _ i
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1. S T 3. 0. i1, |12,
1 -

2A. 5. 8A, 13, j14. t1S,
3. ; Te. |17, |15,
’ .

N .

fHand Printed Information (Specified by local facility directive)

1. Alrcraft identification,
3. Alrcraft type.
8. A letter "A" (indicating an arrival).
i 9. Altitude,
10. Time of radar contact.
13. Checkmark (v) to indicate information as forwarded to
the tnwer,

L 4
;
P : ;
é ' ‘
! '!
i l
; i
i ¥
i H
; .
* ;
' FIGURE 5-30. FLIGHT STRIP MODEL FOR STAGE III _
} ARRIVALS (TRACON ONLY) a
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BOX IS FLUS!H TO MARE 1T LASTER
TO WRITE UP BLANK STRIDPS

:
' :
FIGURE 5-32, EXAMPLE OF PORTABLE WOOD TFLIGHT i
: ) STRIP BOX USED IN TRACON [
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o ARR-W notes strip with symbol of transfer to Tower (2)
and checkmark to Indicate Information forwarded to tower.
o Processed flight strip picked up by AD for storage.
Note on
A0 o AD does not get involved in completing Stape III arrival
strips unless the Niagara Tower calls with a Stage 111
request going to Buffalo. In this case, AD would make
the ARTS keyboard cntry and assign the beacon code to the
' flight. Tab 1list data would appear on the PVD of the
aprroach controller who is responsible for the flight.

Tower {ad

1.C
TC o Activities of Csb Controllers are similar te those per-

formed for an IFR arrival (see Sec+ion 5.3.3%).

" 5.3.8 Stage IIT1 Overflighes

The forrmat and form of Stage IIT overflight strips ig illus-
trated in the follewing:
Figure 5-33: Flight Strip Model for Stage III Overf{lights
e {TRACOXN only).
Figure 5-34: Typical TRACON Flight Strips for Stage III
Cverflights
Processing procedures for Stage III overflight strips are
" discussed below; the procedures are organized by controller
~activities.
TRACON
; Approach Control
; lKER-h or AAR-3)
’ o Pilot of Stage IIX overflight calls Buffalo Approach
: Contyvol, say ARR-VW,

6 ARR-W records fl:.ght data on a blank flight strip in the
wooden flight strip box at the ARR-¥ position, Flight
data recorded includes aircraft identification, aircraft

5-62
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I s e, 3. 10. [11. Ji2
| - ‘
RE 5. 8A. 13. |14. (15,
.
. n 16. [17. |18.
fe. 9A.
| : )
; ! :

' Hand Printed formation (Specified by local facility directives)

1. Aircraft identifjcation.

3. Aircraft type. .
8. A letter 0" (ind”:2ting overfl'ght). :
; 9. Altitude and route of flight if appropriate. :
' 10. Tire of radar contact.: i

; ‘ ? E
: - i {
; ! i
: ) §
3 s
! ; |
! : i
; ! 1
I ; K
| !
: i i
; !
’ : i
! i
! ; .
i i !
s s |
: FIGURE 5-33. FLIGHT STRIP MODEL FOR STAGE III ! i
! OVERFLIGHTS (TRACON ONLY) - ;
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L. . type, altitude and route through terminal area. ARR-W
notates strip with Stage III overflight symbol (O) and
time of radar contact.

o ARR-W enters flight data on ARTS Yeyboard to acquire
radar beacon code for flight. ARR-W assigns code to
flight and slcws the beacon target wi*h his position
identifier letter and hits the "enter" button to make
the data block appear,

o In contrast to Stage III arrival strips, ARR-W leaves the
Stage ITI overflight strip in the wooden flight strip
box; the strip is not moved into the active section of
the arrival flight strip bay. 1If the flight moves into
ARR-E ajirspace, the strip is transferred to the wooden |
flight strip box at that position. ; ;

o ARR-¥W (and ARR-#, if necessary) services flights through
TRSA with vectors and radar separaticn to Stege ITI
standards of 500 feet and 1.5 wmiles.

o Stage III overflights are usually not handed off; radar
service is terminated outside the TRSA. Controller may
notate strip with radar termination symbol and time of
radar termination.

(Oue important consideration with Stage Ill overflights is to
' keep tha aircraft out of the Niagara alirport control zone. The
" TRSA boundary is 12 miles from the tower while the Niagara air-
" port is aspproximatel - 13 miles fron it.

. Tower ‘
¢ CTab o Stage III overflights are not coordinated with the tower.

. 5.3.9 Simuijated Instrument Approaches

Simulated instrumented approaches have a special flight
! strip format which is illustrated in Figure 5-35.

; Normally these flight strips are required when a pilot is
‘ practicing approaches while flying VFF.. The pilot contacts

5-65
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P e e e e o e el .
| ;
1. 5 8. 9, 10. {11, [12.
Il ’. -
2A. 6. 8A. 13. [14. |15,
> 7 1e. 17. |18,
A, ’ 9A.

- Hand Printed Information (Specified by locai facility directive)

1. Aircraft identification, ) {
i 3. Aircraft type.
9. Altitude
3A. In red - draw a semi-circle around airport if destina-
tion other than Buffalo.

- e -

9 Block. On the right side indicate the type of approach con-
ducted with the following:

At et e * h ¢ ——— e

1. & letter "N" - indicating NDB approach.
2. @ letter "I" - indicating ILS approach.
3. a letter "V'" - indicating VOR approach.

10. Time of radar contact.
13, Checkmark (¥) to indicate information forwarded to
appropriate tower.

|
?
FIGURE 5-35. FLIGHT STRIP MODEL FOR SIMULATED
INSTRUMENT APPROACHES
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"Approach Control and requests a simulated inétrument approach.
The TRACON attempts to comply with these requests, traffic load
permitting.

5.4 FLIGHT DATA PROCESSING ORSERVATIONS

This section presents summary results of obscrvations of
flight data processing in the Buffalo Tower Cah and TRACON. The
purpose of the observations was to capture the layout of flight
data and the typical flight data processing load by controller
position.

The information is presented by a tabular summary of obser-
vation data tollowed by snapshot descriptions of typical flight . '
data conditions in the Cab and TRACON. Qualitative observations %
complement the tabular and graphic information.

‘$.4.1 Tower Cab

Flight data processing information for the Cab is presented ;
"in the following: ;

Figure 5-36: Observations of Buffalo Tower Cab Flight Data !
Load by Position.

Figure 5-37: Typical Flight Data Layout and Loading for \
Buffalo Tower Cab, ;

‘Figure 5-38 lllustrates flight strips and scratch pads observed
'at each controller position.

The FD and CD positions zarry a heavy static tlight strip
load, while the GC and LC pos.tions carry u lighter but more fre-
.quently changing flight strip srray. FD and CD review and prepare

lstrips for use by the radar controllers. Their tasks include
:tcnding the FDEP, reviewing each flight strip, providing clear-
-ances, complying with flight coordination requirements, notating
iflight strips and monitoring flight strips prior to aircratt taxi
and departure, ‘
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In contrast, GC and LC deal with flight data as the aircraft
are actually processed. Flight strips and scratch pad data arc
referenced by GC and LC while controlling aircraft on the taxiways,
runways, and in tower airspace. GC and LC move doparture flight
strips from the counter at GC, to the strip bay at AL, to the
strip storage bLin at the sams position. The flight data load frem
arrival flights is difficult to assess due to the absence of flight
strips and the reliance on thoe BRITE and scratch pad data.

Observations conducted during the daily peak hour (4:00 p.m.
to 5:00 p.m.) showed that the Tower Cab may handle as many as 30
to 35 flights per hour. These are split almost evenly between *
arrivals and Jdepartures. The difficuvlty of processing such s load
is increesed ty the predominant one-runway configuraticn of the
sirport. ’

5.4.2 TRACON
>

Information on flight data processing in the TRACON isx pre-
sented in the following:

Table 5-6° bserved Flight Data lLoad by TRACON Position,

Tigure 5-3B: Typical Flight Data Laycut and loading for
TRACON,

Similar to the previous description of the Cab, the latter figure

" fllustrates flight data loads observed at cach position.

13 - s 4

The layout and load of flight data at each position is in-
fluenced by "flight data clerk"” functions of the AD controller,
AD's functions include:

1) Tending the FDEF,

2) Maintaining a backlog flight strip bay for IFR and Stage
Il departure flights in the thermial area,

3) Complying with flight coordination requircments.

4) Noteting strips as required by local directive,
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5) Delivering flight strips (in plastic holders) to the
operational radar positions.

6) Retrieving processed flight strips and storing them in
the strip bin at AD.

7) Assisting the radar controllers as requestcd.

8) Dellvering processed flight strips to the ¥Watch Super-
visor's desk each hour for counting. 1

AD transfers a departure strip to the pending section of the - i
DEP-W strip bay only after receiving the notification csll from FD
in the Tower Cab that the aircraft is texiing. This procedure
keeps DEP-N flight strip load to a minimum and permits the DEP-W
controller to concentrate on active strips.

The handling of arrival flight strips by position (ARR-W and '
ARR-E) dces not include such preliminary servicing. After 5 flight 2
strip is printed by the FLEP, reviewed by AD and inserted in a
pl;stic holder, it is immediately placed in the wain arrival flight
strip bay by AD, If the Coordinator position is staffed, the
§trip nay be handed from AD to the Coordirator, who stands direct-
ly behind the bay b._tween the two arrival contrellers. The Coord-
inator may rearrange the ordering of the strips in the pending
section of the bay, if necessary. Once an arrival flight strip is
processed, the Arrival Controller removes the strip from the active
section of the bay and places it on the counter in front of the
bay. The AD controller retrieves that strip from the counter, (or
from the Coordinator when that position is staffed) for delivery to
?he Watch Supervisor for counting and storage.

Flight strip load in the wooden boxes at ARR-E and ARR-W is ‘
iypically low (1 strip) since only Stage II1 overflight strips are
retained in the box while undcr TRACON control. Stage III arrival , t
strips are handwritten while in the wooden box and transfcrred to !
the flight strip bday. i
: In the daily peak hour (4:u0 p.m. to $5:00 p.m.), the TRACON :
brocesses epproximately 50 flight'strips which typically include i {

- 20 departurcs, 25 arrivals and S overflights. . : i
[
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5.5 FLIGHT DATA RECCRD KEEPING

| Flight data is recorded on the following forms at Ruffalo
(see Appendix for copies of eackj:

o Local Form: "TRACON Hourly Traffic.”

o FAA Form 7230-26: Arn official form used by Approach Con-
trol Facilities (Termiral) to Jog Instrument Operations

: (front side) and Stage III TCA Operations (reverse side).
: o FAA Form 7230-1: Airpoct Tiafric Record.
: Each hour during the two regular shifts and periodically dur-
ing the midwatch, the AD controller in the TRACON removes the pro-
cessed strips {rom the flight strip storage bin at the AD position
snd delivers them to the Watch Supervisor's desk. The Watch Super-
visor manually counts the strips by categories consistent wivh
those identified in the "TRACON Hourly Traffic" form. This form

serves as a local sheet for logging hourly flight data in the same

categories required for daily reporting on FAA Form 7230-26. une
ccpy of the TRACON Hourly Traffic form 1s completed for IFR strips
and one copy is completed for Stage I1I strips., At the end of each
duy (about midnight), the Wuatch Supervisor totals the flight data
bn each of the TRACON Hourly Traffic forms. The deily totals are
then manually transferred on to a copy of FAA Form 7230-26 mein-
tained at the Watch Supervisor's desk in the TRACON.

; The Watch Supervisor also cohpletes a daily entry on FAA Forn
?230-1: Airport Traffic Record. This form contains totals of all
takeoffs snd landings et the Grester Buffalo International Airport
for each day of the month. The data for this form is derived frona
two sources: '

! 1) The primary uairport figures for IFR and Stage IIT fligh+s
on Form 7230-206.

2} The daily meclhianical counter figures totalling VFR flights
in the Tower Cab,

. e o -

?he Katch Supervisor calls the Cab at the end of each day to
) ngp(ta{q_gbe‘Vquf}ight gppntskaSumming these two data sources

ey~
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provides an airport operafidns count for entry on Form 7230-1.

At thc end of each month, the 7230-26 and 7230-1 are conpleted
in the TRACON and sent to the administrative office in the tower
for typing and distribution. Copies of each fcrm are sent to the
FAA in ¥ashington, DC, the +AA Regional Office, and the Airport
Manager.

: The tewer administrative office also receives cach day's set
of flight strips, the day's TRACON Hourly Traffic forms, the daily
TRACON log (Form 7230-4) and the individual position logs. This
material is usually bound with an elastic by the supervisor and
sent to the office ss one package representing the aays activities
(see Figure 5-39).

. Other flight data forms completed in the TRACON by the Watch
Superviscr include:

o Local Form: Surveillance Approach Log.

o TFAA Form 7230-16: Approach Data Workshect (Copies of each
cf these forms are included in the Appendix).

’ The local Surveillance Approach Log is maintained by the

Watch Supervisor as a record of each controller's performance of
surveillance approaches. Ccntrollers are required to perform a
hinimum of one surveillance approach per month to maintain offi-
@ial proficiency in this particular air traffic control service.

i The number of instrument approaches at Buffalo is logged on
FAA Form 7230-16 which is submitted to the FAA monthly.

t
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6. WEATHER

The veather communication network at the Buffalo tower in-
cludes several organizations: the WSFO, FSS, and NWS at the air-
ports, the ARTCC in Cleveland, Niagara Falls International Airpert,
and pilots aloft. The equipnment linking the Cab and TRACON with
these organizations are represented in Figure 6-1 and include the
FDEPs, electrcwriters, FAA rudios, and the telerhone system,

|

§

! Weather information received at and sent from the tower are de-
l scribed in the following sections.

! 6.1 WEATHER INFCRMATION RECEIVED AT BUFFALO TCWER

The sources, types,and use of weather information received at ]
the Buffalo Tower arc described in this section. The information !
is su:marized ia Table 6-1.

6.1.1 ¥sSFo

Th. %WSFQO scnds weather information to the Cab ond TRACON over
the electrowriter from its weather observation site, located ap-
proximately 1500 fcet cast of the runway intersection. This
weather information includes the Terminal Forecast (FT) that is
issued 3 times a day, the hourly 3Surface Aviation Weather Report
5(SA), the Special Surface Aviation Weather Report (SP) (issued as
required) and the Winds Aloft Reﬁort that is issved twice daily. I
When messages are unreadable, due to 2 machine malfunction or poor
handwriting, a controller or supervicor telephones the WSFO and
asks that the message be transmitted again (to see if the electro-
writer is malfunctioning) or receives the necessary information ‘
verbally. :

- i (a) Terminal Forecasts i ' r

The Terminal Forecasts cover, for 24-hour periods, the area \
within S miles of the airport. They are issued at approximately
59402, 14402 and 21407 and, in accordance with "Aviation Weather a
Services" (AC00-45) are valid from 10002-1000Z, 15002-1500Z and i
2200Z-2200Z, respecvively. =~~~ T 7 7 ‘ ’
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The Terminal Forecasts are of the standard fermat, containing
information on the ceiling, visibility, weather, wind, cxpected
weather changes, and a categorical ocutlook (expected VFR, marginal
'VFR or IFR conditions) for the last six hours of the forecast period.

In the Cab, Flight Data (FD) tcars the forecast of{ the
electrowriter and posts it on the NOTAM board. The Controller in

Charge (CIC) may read it to get an idea of what to expect during

his shift., If a significant wecather change is expected, the CIC

may advise Local Control (LC). Then, they look for a wind shift

and change runways if necessary, at a more appropriate time than

{f they had no warning. Occasionally, a pilot may ask Clearznce ;
Delivery (CD) for a forecast, in which case CU reads the FT to hinm.

The FT is saved until the next one arrives, which is usually no

longer than 12 hours. When the Csb electrowriter malfunctions, 3
the FT is not received unless a Cab controller calls the WSFO,

In the TRACON, Arrival Data (AD) removes the FT from the
electrowriter and places it on the Watch Superwvisor's desk. He
uses it to determiae if extra controllers will be needed for the
next shift (It is up to the WS on the prior shift to call in the
¢ontrollers if overtime is necessary for the following shift.) due
to poor weather conditions or a restricted traffic flow. The WS
also uses it to get a general idea of what the weather at Niagara
will be like, although the forecast does not officially extend
that far. Occasionally, en airline may call the WS to obtain a
&eather forecast, in which case he reads the FT. It is saved
pntil the next one arrives. Although they are officislly valid
for 24 hours, they are not used for more than 12,

St e amead i

; {b) Surfuce Aviation Weather Report (Figure 6-2)

These weather reports indicaic observed local weather condi- {

" tions and are valid until a new or special report is issued. The

observances for the SAs are usuaily made between 5 and 10 minutes
before the hour and are transmitted approximately 1-3 minutes
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afterwards, A typical rcport is shown in Figure 6-2. It is trans-
lated as follows:

o Station identifier for the reporting stcotion.
BUF The report is from Buffalo, New York.

o Type and time of report.
SA 04547 Denotes a regular hourly report and observaticns
were made at 04547,

o Sky condition, ceiling, and visibility information.
CLR 20 The sky is unobscured and visibility is 20 statute
miles,

o Sea Level pressure in miliibars, temperature, dew
point, wind and altimeter reading.
171/51/40/1807/003 Sea level pressure is 1017.1 millibars/
temperature is 51° F/dewpcint is 40°F/wind is from 180° at
7 knots/altimeter is 39.03 inches,

o RKemarks
This section of the report may contain descriptive informa-
tiun concerning weather conditions. Usually, it con-
sists of data that is not used by controllers. (190)
Meaning unknown as it is not used in the tower,

: 0 Source, date and time issued.
OBS 18/0455Z This report is from the WSFO observer on the
18th day of the month at 0455Z,

o Relative Humidity
This information is included at the end of the hourly
report, it is not used by the controllers.
RH 66% The Relative Humidity is 06%.

) In thé Cab, FD tears the r2port off the electrowriter. He
;uses the ceiling, visibility, temperature, wind, and altimeter
%setting information for the ATIS (rigure 6-3). FD writes the
: EATIS code letter on the message and verbally disseminates its
{ ‘contents to the other controllers. It is posted at Assistant
‘Local Coentrol (AL) (Figure 6-4) where it can be referenced by

6-6
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Ground Contrel (GC) and LC, The controllers use it to have a
general knowledge of the current weather. LC also uses the
visibility information on it to deternine when to use the IFR
Approach Counter, R

In the TRACCN, AD fé&é?és the message from the electrowriter
and disseminates it to the WS and TRACON controllers. It is
primarily of interest to the Arrival Radar controllers as they
want to know if the visibility is above the minimuns required fer
‘visual approaches, tuereforc it s po<ted bctween them (Figure
6-5j. During the midshift, however, when DEP-W is the only
operating radar position, they are left at the DEP-W console
(Figure 6-6),

‘ In both the Cab and TRACON, these remain posted until re-

placed by the next SP or SA report. If the electrowriter is out .
‘of service the ¥SFO calls the report over the telephone, or FD ’
.calls them to get the report over the telephone as it is necessary i
for the ATIS, Approximately twice a day, the SA reports arc fol- A
lowed by additional data {(Figure 0-7) not usced by the tower. This i
is usually torn off and thrown away immediately. «

c) Special Surface Aviation Weather Report

Special weather reports are similar to the hourly reports but
.are of more interest to controllers because they indicate signifi-
.cant weather changes and require 2 new ATIS recording. They are
issued whenever the weather changes considerably (such as 0.02- .
jinch change in altimcter or the sky cover changing from clear to y
partly cloudy). They are disscninated and used in the same way
.as the SA messages, '

d) Winds Aloft Report (Figure 6-8)

z Winds aloft reports are issued twice a day, usvally once at P
‘0000Z and again at 1200Z. They give wind direction and velocity ‘
.at altituder from 10002 AGL to 16,000 feet AGL. As in the example,

'the first column of numbers are the altitudes in the 1000's of

ifeet AGL, the column of numbers after the dash is the direction and I
ithe nunbers following the slash are the velocity in knots. . i
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In the Cab, FD removes the winds aloft report {rom the
‘electrowriter and either throws it away or places it at the
NOTAM Board. It is not used in the Cab.

In the TRACON, AD removes it from the electrowriter and pouts
it between the Arrival Radar positions. It is used to relay the
inforration to pilots upon reguest and sometimes to compensate for
‘wind when vectoring eircraft. It remains posted until the next
one is received.

6.1.2 ARTCC

The Cleveland ARTCC sends the Cab and TRACON SICMETS, Con-
lvective SIGMETS and AIRMETS over the FDEP as general information
=(GI) messages, Some weather information, when requested by control-
:lers, may be telephoned by the ARTCC to the tower.

a) SIGMETs (WS), Convective SIGMETs (WST) (Figure 6-9 )

-3 SIGMETs gencrally advise of potentially hazardous weather,
such as severe icing, turbulence, hail, or thunderstorms expected
within the Cleveland ARTCC region. Convective SIGMETs are similar
“to SIGMETS and gencrally pertain to widespresd thunderstorms.

The information contained in SIGMETs usually includes a mes-
sage identifier, area covered, valid times, type of hazard, wove-
nment and other information.

'The example shown in Figure 6-3 is translated as follows,
GI Wl Identifies message as General Information.

Convective SICMET 24E This §s a Convective SIGMET Bulletin,
the 24th issued this day for the Eastern U.S,

2110552 It is issued at 1055 Zulu on the 21st of the month,

"IN OH from 40SE FYA to 35W IND The storm advisory is fo: [
, Indiana and Ohio. It is located from 40 nautical miies (NM)
5 southeast of Fort Wayne, Indiana to 35 nautical miles west of
Indianapolis, Indiana.

6-14
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it is throwr away.

LY TSTMS 25 MI WIDY MOVG FROM 3215 The system is a line of
thunderstorms ZS NM wide moving from 320° at 15 knots.

MAX TOPS to 450 The taps of the storms go ta 45,000 {eet.
FCST TO 12557 The forecast is valid until 1255 Zulu,

DVLPG LN WL MOV SEWD 15 KT THRU 12552 The developing line of
thunderscorms will move southeastward at 15 knots, through
1255 Zulu.

WC 2111092 The messape is from “WC” at Cleveland ARTCC and
is sent on the 21st Day of the Month at 1109 Zulu,

In the Cab, FD removes the mescage from the FDLF, records it
on the ATIS if the storm is within 2 S0 mile radius of the air-
port, and places it on the NOTAM board. When the valid time ends,

Irn the TRACON, AD removes the message from the FDEP and places
it at his nosition. If the SIGMET contains information that af-
fects 3uffulo and is not alreazdy known, it may be brought to the
¥S's attention, Generzlly, controllers feel they are not
‘particularly useful.

b) AIRMETS (¥A)

AIRMETS are similar to SIGMETS but advite of hazards to
:General Aviation aircraft. These conditions include moderate
:icing or turbulen:e, strong surface winds and widcspread low
cexllngs (less than 1000 feet) or restricted visihility (less

‘than 3 niles).
'

»

when an AIRMET is received, FD puts it on the ATIS, relays it
to the FSS by telephone, and pos‘s it at the NOTAM board, It may
.be mentioned to the other controllers if the information affects
Buffalo.

_ In the TRACON, AD leaves it at his position and brings it to
‘the zttention of the WS. It is usually not disseminatod to the
'other controllers.
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6.1.3 Nationral Weather Service (NWS)
? The NWS sends Severe Weather Watch Bulletins (WW) to the
Watech Supervisor via the telephone. These bulletins advise of
tornzdo or thunder-torm watches or high winds. Wwhen received, the
WS writes information down and calls the CIC. They verbally dis-
seminate the message to their controllers. VWritten copies are
posted at LC in the Cab and between the Arrival Radar positions
‘in the TRACON. The informaticn is relayed to pilots when they are
approaching Buffalo or prior to their departure. They contain
information similar to SIGMETs but are considered 'more timely and
pertinent to the Buffalo area.

6.1.4 Pilote

Pilots issue weather information to controllers in the form
of Pilot Weather Reports (PIREPs). These reports usually contain
JAinformation concerning aircraft icing, Clear Air Turbulence (CAT),
cloui tops,or other hazards. Some are issued spontaneously by
pilots but many are requested Ly controllers. PIREPs are received
by LC and any of the radar positio- . In the TRACON, the informa-
‘tion is written down by the controller receiving it, verbally dis-
‘seminated to the other controllers and the supervisor and then
tpasscd on to the AD position, who calls the FSS. If the Cab is
éaffected, the WS will call the CIC, who in turn notifies his
;controllers. When received by LC, the Cab controllers are notified
%by him and the CIC notifies the WS. The WS notifics his control-
‘lers and FD notifies the FSS. If the described condition is
‘moderate or greater turbulence, or icing, the message is put on
‘the ATIS,

'6.1.5 FSS

; The most common weather information received from -ae FSS are
ithe PIREPs which are sent on the electrowriter. Most of these are
?not particularly useful because it is usually the Cab or TRACON

'
§ :
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\ﬂﬁat-;ééei§és the PIREP from the pilot, then relsys it to the
'FSS, Therefore, any controllers that need this information have
already been verbally advised.

L 3

f PIREPs that are® not originally reported to the tower arc
.disseminated when received from the FSS. In the Cab, FD removes
.the messagr from the clectrowriter and notifies the CIC, who
notifies his controllers, if they are affected. It is posted at
?the NOTAM board. In the TRACON, AD removes the message and gives
{it to the WS. He notifies the affected contrcllers and posts it
‘with the weather messages between ARR-W and ARR-E,.

Oc:asionally, other weather information is received over t..c
electrowriter from the FSS. Generally, thesc are not uscd in t’:@
-Cab or TRACON.

e

~

'6.1.6 NFIA

Hourly (SA) and Spcecial (SP) Surfacs Aviation Weather Reports
‘are received from the Air Force weather observers at Niagara Falls
International Airport (NFIA).

a) Surface Aviation Weather Report

)

Observations for the NFIA SA report are usually taken at 5
‘minutes before the hour and are sent 2 or 3 minutes later. The
ESA message is of a similar format to the Buffalo SA with a few
differences. '

; The example (Figure 6-10) is translated as follows:

: IAG SA 0455 This is a regular hourly message from NFIA and is
! issued at 0455 Zulu.

CLR 20 The sky is clear and visibility is 20 miles.

170/51/34 The sea level pressure is 1017.0 millibars/the

i temperature is 51°F/the dewpoint is 39°F.

¢ At

! E 230 06 The wind is estimated to be from 230° at 6 knots
(the wind instruments were out of service),
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{ ' : FIGURE 6-10. HOURLY WEATHER REPORT FROM NFIA
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ALSTG 3003 The current altimeter reading is 30.03 inches,

S A -

57 (initials) The reéort vwas issued at 0457 Zulu by
(initials).

In the Cab, these reports are discarded.

In the TRAZON, AD removes the report from the electrowriter
‘and posts it between the Arrival Radar consoles. It is used by
}these controllers in the seme way as the BUF SA i~ used. The WS
‘also reads tha message to be aware of the overall operation.

b) sSp

: The SP contaias the same informaticn as the SA and is used in
the sawe manner,
T

!6.2 WEATHER INFORMATION SENT FROM BUFFALD TOWER

The Buffalo Tower sends weather information to the same
.organizations they receive it from, although information scnt is
less formal ard regular than that received. The equipment used
in sendiny this information includes the electrowriter, FAA

- radios. and the telephone system.

'6.2.1 WSKO | :

LC issues visibility information to the WSFO whenever
'visibility goes under 4 miles., He updates the reading whenever
.there is a change of 1/8 of a mile, until the visibility again
‘axceeds 4 miles., To do this, LC uses the Visibility Reference
‘Chart (Figure 4-1) and gives the reading to the CIC and FD, who
‘issue it on the electrowriter. The TRACON also receives the mes- :
fsage. AD informs the WS and posts the electrowriter message '
‘between ARR-W and ARR-E. It is removed when a more recent one ‘
‘is received, or the visibility improves to over 4 miles.

16.2.2 ARTCC

v

The ARTCC receives weather information through communications
Ewith the TRACON controllers and WS. This information may be

"
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received indirectly during regular communications, or may be a
‘result of a direct request concerning visibility or other
NN weather conditions.

The NKS, located near the TRACON in the terminal building,
does not usually receive wcather information from the tower.
Occasionally, however, they telephone the WS to get specific

>‘weather information.

‘6.2.4 Pilots

Inportant weather information is issued to pilots by control-
lers using the FAA radios or via the ATIS recording. Weather in-
iforsation is given &8s a requirement, a courtesy, or upon reguest.
EInformation given to pilots includes current visibility, cloud
ceiring, sltimeter, wind speed and direction, and other relevant
;observations. On request, pilots are also issued forecasts of ex-
‘pected conditions in the Buffalo area.

Any controllers communicating with pilots may issue weather
‘information. CD relays the ATIS information to pilets of depart-
,ing aircraft that do not have the ATIS code. GC sometimes issues
'wind to taxiing aircraft and to 81l taxiing departures that re-
quest a secondary runway, LC issues wind to arrivals and visibility
(when using RVR) to both arrivals and departures. The Arrival
‘Radar controllers give the ATIS information to arrivals that do
not have the ATIS code, and the RVR readings when it is in use.
‘A1l the radar controllers occasionally issue the altimeter read-
ing, usually upon pilot request to verify an aircraft altimeter
‘setting. ;

]

£,2.5 FSS

i :
! PIREPs are sent to the FSS by the Cab or TRACON as discussed
gin Sectioa 6.1.4 Other weather information is sent to them upon
:requcs:. usually by the NS over teiephone.

! ;
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'6.2.6 NFIA

' Weather information is relayed to the Niagara Tower upon re-
'quest. These requests may concern visibility or expected condi-
tions. They are usually made, of the WS or AD, who give the de-
‘'sired information.

6.3 SUMMARY

_ The hourly (SA) and special (SP) Surface Aviation Weather
Reports from the WSFO are considered by the controllers to be the
‘most useful of all the weatker information that they receive from
‘other facilities. Most of the other weather information received
‘by the tower is used by controllers and supervisors for gene-ai
‘knowledge of current and expected weather conditions in the Buffzlo
iarea and is not specifically acted upon.

Unusual aspects of the weather information received at the
‘Buffalo airport include the hourly and special turface Aviation
‘Weather Reports reccived from NFIA which are used by the WS, for
*his general knowledge, and ARk-W while monitoring aircraft ap-
‘proaching the airport.

‘ Buffalo has more scvere winters than the other airports

rstudied to date in this series (Albuquerque, Atlanta, and Bostoa).

fThe controllers indicated that the area gets approximately 3 storms

ia week of about 6 inches of snow each. This tends to slow things '
‘down slightly but rarely closes the airport, ‘ x

Buffalo has a higher perccniuge of Instrument Approaches
;versus Total Operations compared with the other three airports
‘(Table 6-2), an indication of generally poorer visibility condi- 5 f
‘tions at Buffalo. However, the differences are only small, with
.the percentage of instrument approaches at Buffalo (11.0% for
FY79) being only slightly higher than thosc of Atlanta (10.5%)
and Bosten (10.1%) in the same period. All three are well above
'Albuquerque, however, where only;0.8% of the total approaches

,were instrument approaches.
|
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. TABLE 6-2. INSTRUMENT
OPERATIONS AT THE FOUR

ABQ
ATL
BOS

BUF

IDerived from Tables 4 and
Fiscal Year 78 and Fiscal

APPROACHES AS A PERCENTAGE OF TOTAL
AIRPORTS STUDIED, FOR FY78 AND FY79

FY78 FY79
0.5% 0.8%
9.5% 10.5¢
9,.4% 10.1%

10.5% 11.0%

!

14 of “FAA Air Traffic Activity"
Year 79,
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