g)-12-
DOT-FAA.AD.91.58 Buffalo Air Traffic Control
Tower Operations Analysis

M. Stephen Huntley Jr.
R.L. Mumford
R. Rudich

Transportation Systems Center
Cambridge MA 02142

September 1981
Final Report

This document is available to the public
through the National Technical Information
Service, Springfield, Virginia 22161.

A

U.S. Department of Transportation
Federal Aviation Administration

Systems Research and Development Service
Washington DC 20590



NOTICE

This document is disseminat
of the Department of Transp
of information exchange,

ment assumes no liability
thereof.

ed under the sponsorship
ortation in the interest
The United States Govern-
for its contents or use

NOTICE

The United States Government does not endorse pro-
ducts or manufacturers. Trade or manufacturers'
names appear herein solely because they are con-
sidered essential to the object of this report.




Technical Report Documentation Page

1. Report No. 2. Government Accession No, 3. Recipient’'s Cotalog Ne.

DOT-FAA-RD-81-58

4. Titl Sybtitl 5. R r
BUFFALO"ATR TRAFFIC CONTROL TOWER OPERATIONS S'e? :c?r':;b er 1981
HNALESIS 6. Performing Orgonization Code
DTS 532
8. Performing Organization Report No.
7. Avther's) M_ Stephen Huntley, Jr., Robert L. Mumford DOT-TSC-FAA-81 <12

and Robert Rudich

T B e N n e A o reat 1on "FalB THL TR
Research and Special Programs Administration
Transportation Systems Center
Washington DC 20590

11. Contract or Grant No.

13. Type of Repart ond Period Covered

12. Sponsering Agency Name end Address Final Report
U.S.DepartwenF of Tr§n§portaF;on APRIL 1981
Federal Aviation Administration
Systems Research and Develorment Service 14. Sponsaring Agency Code

Wsahington DC 20590

15. Supplementary Notes

16. Abstract

This report provides a description of the non-surveillance aspects
of the FAA air traffic control facility operation at Greater Buffalo
International Airport from the air traffic controller's point of view.
It includes photographs of all controller consoles with all equipment and
posted paper identified; descriptions of weather, NOTAMs, flight data and
methods for distributing information on equipment status; and controller
requirements for this information. In addition the terminal airspace,
major arrival and departure routes, aircraft mix, and hourly operation
activity levels are briefly described.

17. Key Words 18. Distribution Statement
= Buffalo Airport, Tower cab, TRACON
flight data, weather, status, DOCUMENT IS AVAILABLE TO THE PUBLIC
. . . . THRAOUGH THE NATIONAL TECHNICAL
controller information requirements INFORMATION SERVICE, SPRINGFIELD,
VIRGINIA 22161
19. Security Classil. (of this report) 2. Security Classif. (of this page) 21, No. of Pages | 22. Price
Unclassified Unclassified 460

Form DOT F 1700.7 (8-72) Reproduction of comple_nd page cuthorized







PREFACE

The weather, flight data, and equipment status aspects of
controller opération at the Buffalo Air Traffic Control Tower are
described in this report. The description is based upon data col-
lected through direct observation, photographs, and interviews
with tower personnel. The study was sponsored by the FAA Systems
Research and Development Service and was conducted in the Buffalo
Tower Cab and TRACON during May and July of 1980,

This work was completed with the cooperation of the Eastern
Region of the FAA, and the Air Traffic Service (AAT) Division of
that region in particular. Special thanks are due to Vito Borrello,
the Chief of the Buffalo Tower for his valuable support in the col-
lection and interpretation of the information presented herein. In
addition, we are indebted to Mr. Ilolly Barlage of th= FAA's Systems
Research and Development Service for his close review and technical

comments on this document.
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1. INTRODUCTION

This report is the fourth of a series of 8 reports which
document and describe the non-surveillance functions and duties of
tower controllers at 8 selected air traffic control towers. The
series includes three Level V towers: Boston, Atlanta and Houston;
two Level IV towers: Minneapolis, and El1 Toro, and two Level III

towers: Albuquerque and Buffalo.

The series of studies is conducted to provide operational in-
formation to be considered in the design and local application of
the Terminal Information Display System (TIDS) - a dual service
system to be composed of the Flight Data Display (FDD) and the
Consolidated Cab Display (CCD). FDD is a computer based system
designed to replace paper flight strips and the aging Flight Data
Entry and Printout (FDEP) equipment required to generate them.

FDD will provide eachcontroller with an electronic display and data
entry device tailored to present flight data requirements and will
eliminate the need for the FDEP and the associated flight progress
strips. The CCD will consolidate much of the weather sensor data
(e.g., runway visual range, centerfield wind), the equipment status
information (e.g., for instrument landing system, approach lighting
system, and field lighting controls (e.g., approach lighting system,
runway edge lights), to be presented by electronic displays at each
control position, tailored to the specific needs of each contraoller.
Designs for the CCD were developed for the Atlanta tower and are
described in 'Atlanta Tower Cab and TRACON Interpretation Analysis,
Report No. FAA-RD-80-126" and were not redeveloped for Buffalo.

FFD and the CCD will be driven by a common computer and probably
will share common input devices. Federal Aviation Administration



flight data summary forms and some used only at the Buffalo fac-
ility are presented in Appendix A.

The present study series is designed to identify the opera-
tional requirements that the different towers have in common as
well as the-unique aspects of each tower that should be accommodated
by TIDS to facilitate the speed and safety of tower* operation.
The study is concerned primarily with the controller information
requirements and the controller-equipment interface. It is not
concerned with the engineering or operating aspects of tower and
field equipment nor does it include a critique of current systems.
Its main purpose is to identify the information that the control-
lers require from their existing equipment and the tower opera-
tional procedures related to that equipment.

Buffalo ATCT was selected as one of the two Level III air-
ports to be studied both because it represents northeastern Class
ITT towers as well as having a relatively equal mix of general
aviation and air carrier operations. No important changes to the
physical or operational aspects of this tower are anticipated in

the near future.

The information for this report was obtained by (a) examining
existing written material, (b) photographing controller work spaces,
(c) observing controllers at work, and (d) interviewing journeyman

controllers and tower management staff.

The written material examined in this study included Jeppesen
Air Manuals, tower SOPs, Letters of Agreement, and a day's sample
of flight strips. Where possible, the information in this material
was verified through observations of controllers at work and inter-

views with tower-personnel.

Photographs were taken of all controller consoles, posted
notices and selected control panels. These photos were used as
subject matter for the interviews, and serve to document the physi-
cal aspects of the tower as it existed during the study. To avoid

*The term "tower' is used in this report to include both Cab and
TRACON facilities.



interfering in tower operations, all photographs of TRACON consoles
were taken during the midshift. Photographs of Cab equipment and
consoles were taken during the day to take advantage of natural
light. A total of four controllers were interviewed for informa-
tion on tower equipment, their informational needs, and tower
operational procedures. Since different subject areas were dis-
Cussed with different controllers, much of the information obtained
was based upon the knowledge of a single controller, and so some
errors are possible. However, when the interviewer identified in-
formation as inconsistent with tower SOPs or practices at other
towers, it was verified in discussions with tower management
personnel.

To supplement the controller interviews, the actions of
controllers at work regarding their use of equipment and handling
of flight strips was observed in the TRACON and Cab during peak
and slack traffic periods. Over 30 hours of observation time was

spent in these two work spaces for this study.

The results of the operations analysis are presented in
Sections 2 through 6 of the report. An overview of the Buffalo
Terminal Area TRACON and Cab operations is provided in Section 2.
This section includes a map of the airport, a chart of the terminal
area, the major runway configurations and approach and departure
routes used, drawings of the Cab and TRACON floor plans, definition
of control positions, and the location of each control position in
the Cab and TRACON. In addition, 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 field 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 con-
dition of use are presented in this section for each device. The
sources and controller requirements for information on operational
status of tower and NAVAID equipment are presented in Section. 4 with
discussions of the use of NOTAMs and other procedures for determin-

ing and disseminating status information on this equipment and the



means of_controlling this dissemination. The operation of the cur-
rent flight data system is presented in Section 5. The location of
flight data equipment in the tower is shown on floor 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
arrangement of flight strips from console to console throughout

the Cab and TRACON is presented in this section. The tower weather
information system is presented in Section 6. This presentation
covers the types of weather information received, the formats of
weather messages, sources of the information, and the procedures
and means by which weather information is disseminated from the

tower.



2, BUFFALO AIR TRAFFIC CONTROL SYSTEM

OVERVIEW

The environment and operations of the Buffalo air traffic
control system are described in this section which includes a

description of:

o The general setting of the Buffalo Tower (location,

weather, site-specific factors);

o The specific air traffic control environment (airport,

runways, taxiways, airspace, radar service);
o Alrcraft operations; and

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

tions, staffing, controller duties, and controller issues.

The Buffalo Tower is located in an airport facility serving Buf-
falo, New York. A 50-mile radius of the Tower includes Niagara
Falls, parts of Ontario, Canada, sections of Lake Erie and Lake
Ontario and western New York State. Part of the Buffalo Approach
Control Area includes Canadian airspace over the Province of

Ontario.

Major natural factors affecting tower operations include pre-
vailing west-southwest winds off Lake Erie and the Northeast winter
climate. The airport is largely a one-runway (05-23) operation
which results from the prevailing southwest winds and the fact that
the second runway (14-32) is not sufficiently long (5,373 feet) to
handle large aircraft. The predominantly one-runway configuration
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-
fic. Daily tower operations are complicated by the need for many

service vehicles crossing taxiways and runways.



The Buffalo TRACON's instrument operation traffic mix is ap-
proximately 48% air carrier, 10% air taxi, 36% general aviation
and 6% military. Military traffic results from the tower's IFR
responsibility for Niagara International Airport, located approx-
imately 13 miles northwest of the Buffalo Tower. Niagara (IAG)

has a VFR tower and is the home base of several military units.

Buffalo traffic levels for FY79 included approximately
170,000 tower operations and slightly over 200,000 instrument
operations.

Regular TRACON staffing includes two'approach control radar
positions (east and west) and one departure radar position; these
controllers are assisted by controllers staffing the Arrival Data
and Coordinator (part-time) positions. Tower Cab staffing is
typical in terms of positions and responsibilities.

2.1 GENERAL SETTING

The Buffalo air traffic control tower is located at Greater
Buffalo International Airport (elevation 725 MSL). This airport
1s situated approximately three miles east of the City of Buffalo
and nine miles east of the Canadian border on the Niagara River.
A 50-mile radius of the airport includes the Niagara Falls region,
a section of western New York state, the southern portion of the
Province of Ontario and large areas of Lake Erie and Lake Ontario
(see Figure 2-1). The airport is a port of entry into the United
States and has a U.S. Customs Facility. The City of Toronto is
located approximately 60 miles to the northwest across Lake

Ontario.

Prevailing winds at Buffalo are from the west-southwest off
Lake Erie. At times, these winds carry industrial smog from the
heavy industrial operations (steel, oil, rubber) on the shores of
Lake Erie. The smog can adversely affect tower visibility to the.
southwest for five to ten miles. Weather conditions at Buffalo

feature regular Northeast seasonal variations. According to tower

2-2
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\

personnel, snow conditions do not significantly influence air-
port operations to any greater degree than in other Northeast
cities. |

The Grand Island area on the Niagara River is notable for
heavy concentrations of bird flights during the spring and fall,

Grand Island is also the site of several tall television antenna
towers.

Approximately 18 miles northwest of the airport is Niagara
Falls International Airport (NFIA), a facility with a VFR Tower.
This airport is the home of several military reserve units which
fly heli:opters, F-101 interceptor aircraft, and C130 transports.

2.2 AIR URAFFIC CONTROL ENVIRONMENT AT BUFFALO

2.2.1 Airport Layout

The runway layout at Buffalo (see Figure 2-2) is centered on
the northeast-southeast runway, 05-23; this runway was 1increased
to its present length (8,102 feet) by a northeast extension over
a railroad right of way, a roadway, and a creek. The extension
bridge structure on the runway limits takeoff and land weights
for heavy, wide-bodied aircraft. Runway 23 is the primary runws:
for ¢ very high percentage (about 70%) of the time due to the nr:-

vaill ; soutawest winds; runway 05 serv=s-as the primary runwa-  Jr

K

apprciimately 20% of the time. Both runway 23 and 05 are equipps
w1th instrument - Landlng Systems - (ILS). '

Thesecond rurnway is on a southeast-northwesf:éligﬁment'(14~
32) and is approximately one-third shorter in length than the
flrst (5 373 feet) Runway 32 serves as the prlmary runway for

- -only 10% of the time and only when northwest winds approach 15 to

20 knots; under these conditions, air carriers are given the
option of using runway 05-23. Runway 32 is not ILS equipped; how-
ever, it does have a VOR approach. Aircraft approaching touchdown
on runway 32 must pass directly over a large Westinghouse manu-

facturing plant. The location of this structure is due to its
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former status as an aircraft assembly plant. Runway 14 is not
used as the primary runway and is not equipped with any NAVAIDs
except runway lights.

The taxiway network connects the three major activity centers
in the airpoft: the East Terminal Building near the Tower, the
West Terminal Building paralleling runway 05, and the north terminal
area containing the U.S. Customs facility. The main terminal area
and the north terminal area are each served by one fixed base
operator. The two major links in the taxiway network parallel run-
ways 05-23 and 14-32; other links consist of sections of older
closed runways and short segments near the runway intersection

area.

According to controllers, there are two taxiway visibility
problems with the present layout. First, aircraft or vehicles
taxiing in the "slot area" between the two major terminal build-
ings are not readily visible from the Cab. Second, during periods
of poor visibility, it is difficult to monitor moving aircraft and

vehicles in the vicinity of the U.S. Customs facility.

A more frequent taxiing problem confronted by the Cab
controllers is the high number of vehicle movements within the
airport area. These include official vehicles, support vehicles,
maintenance vehicles, and rescue vehicles. Due to the absence
of a perimeter roadway, Ground Control and Local Control spend a
good deal of time monitoring and coordinating vehicle movements

racross and between runways.

From the pilot viewpoint, one snow-related taxiway problem
is the narrowness of the taxiway leading to runway 23. Snow re-
moval operations. create high snow and ice piles in the area
abutting the taxiway. Pilots of large jet aircraft with broad
wing spans must exercise caution to avoid hitting hanging engine
pods on the accumulated snow. This problem was most evident
during the great snowfalls of 1978.



2.2.2 Buffalo Tower: Airspace and Radar Services

The Buffalo air traffic control tower (see Figure 2-3) is’
located in the East Terminal Building. The tower facility houses
the Cab and a TRACON with ARTS III equipment. The airport sur-
veillance radar is located on the airfield just south of the mid-
point of runway 14-32,

Airspace serviced by the Buffalo Tower includes four distinct
areas (see Table 2-1), each designed in response to specific
operational requirements. The Buffalo Tower officially provides
air traffic control service within the "Buffalo Terminal Area"
(see Figure 2-4). This area is irregularly shaped as a result of
the Cleveland ARTCC delegating airspace according to operational
requirements of the Toronto Center (Canadian Air Traffic Service)
and neighboring towers such as Rochester. For example, the Rochester
Tower controls the approach to Batavia; this explains the indenta-
tion on the east terminal area boundary. Within the terminal
area, the Buffalo Tower has the responsiblity [or IFR arrival,
departure, and tower en route aircraft. IFR aircraft are provided
with radar vectors and radar separations to standards of three
miles distance or 1,000 feet in altitude. At the terminal area
boundary, the ARTCC accepts and hands off IFR traffic to the Buf-
falo Tower.

Niagara Falls International Airport is located within the
terminal area and is provided with IFR service by the Buffalo
Tower.

The Terminal Radar Service Area (TRSA) consists of two sec-
tions (see Figure 2-5):
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 between the 5 and 12
mile radii of the ASR.



FIGURE 2-3. BUFFALO TOWER
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The TRSA is a defined, positive control area for those VFR aircraft
who wish to participate in one of three radar service programs
available. !

Stage I: Radar Service Advisory

Buffalo 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 service terminated. \

Stage II: Radar Service Advisory and Sequencing

Buffalo Tower radar control provides advisory information
(as above) and provides standard VFR radar separation (minimum
1 1/2-mile distance or 500 feet altitude) until aircraft is
sequenced for landing or until the pilot sees the traffic he
is to follow.

Stage III: Radar Service

Buffalo Tower radar control provides standard separation
between all participating VFR and IFR aircraft operating within
the TRSA; VFR pilots are encouraged to accept Stage III service but
it is not mandatory.

Time permitting, the Buffalo radar control provides radar
service to VFR Stage III aircraft outside the TRSA but within the
terminal area. (Niagara Falls International Alrport is located
approx1mate1y two miles béyond the” ‘TRSA boundary.) :

The third alrspace area 1s the "Alrport Control Zone”, this
zoﬁe is irregular in shape and extends up’ through ‘the’ TRSA to” the
base of the continental control area (14,500 MSL) (see Figure 2-6).
This zone is designed to provide a positive contral area for

instrument approaches and- departures.

The fourth airspace area is the "Airport Traffic Area" which
is a five-mile radius of the ASR from the surface to 3,000 feet
AGL; this area defines the airspace in which aircraft must talk
to the Tower (Figure 2-6).

2-12
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2.2.3 Typical Approach and Departure Profiles (Runway 23)

An IFR arrival flight approaching Buffalé will be vectored
by the ARTCC to a "transfer point' near one of the four major ar-
rival fixes which are located just inside the terminal area
boundary. Per agreement with the Center, these arriving IFR
flights approach the fix in level flight at 250 knots and at an
altitude of either 11,000 or 9,000 feet MSL. Aircraft cross the
easterly fixes (Ehman and Dalee) at 11,000 MSL; the westerly fixes
(Wella and Dunkirk) are crossed at 9,000 feet MSL., The ARTCC and
the Buffalo Tower will coordinate the transfer of control of the
flight; this transfer is usually accomplished via a silent ARTS
handoff. The radar controller in the Buffalo TRACON will then
provide the aircraft with radar separation, approach vectors and
altitude assignments to permit an interception of the ILS glide
slope. Typical approach sequencing involves several communications

between the radar controller and the aircraft (see Figure 2-7).

After the flight crosses the approach fix at either 11,000
or 9,000 feet MSL, the approach controller will normally clear the
aircraft for a descent to 7,000 feet MSL and a turn onto %he
"downwind" leg paralleling the landing runway. When the aircraft
is clear of departure traffic, the radar controller will provide
a clearance for a descent to 2,500 feet MSL,

When the aircraft is approximately three miles beyond the
outer marker of the ILS, the radar controller will authorize the
aircraft to make an inward descending turn onto the base leg; this
procedure enables the pilot to fly an eight-mile final on the ILS.
When the pilot has the runway in sight, the aircraft is cleared
for a visual approach; responsibility for the flight is usually
transferred from the TRACON to the Cab between eight and five
miles from touchdown.

A one day sample of instrument operations flights indicated -
that "Wella" was the most frequently used arrival coordination

fix:
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Frequency Used

Name “ (on April 25, 1980)
West Fixes: WELLA 45
THORL 13
BROTO 2
ERI 1
East Fixes EHMAN 14
DALEE 13
BURST 6
ELZ 5
JHW 5
ROC 4
DT b
NAVAID Fixes Buffalo VORTAC (BUF) 36
Niagara TACAN (IAG) 15
Geneso VOR (GEE) 12
Dunkirk VOR (DKK) 2

IFR flights departing Buffalo normally fly the runway heading to
3,000 feet MSL. The radar controller in the TRACON then issues a
departure route vector to direct the aircraft to one of the trans-
fer points on the 20-nautical mile DME of the Buffalo VORTAC (see
Figure 2-8). During this time, departing aircraft are usually re-
stricted to the initial assigned altitude of 6,000 feet MSL; when
the departing flight is beyond the path of arriving flights, the
radar controller will normally authorize a higher altitude. The
radar controller will effect a radar handoff of the flight to the
ARTCC at or near the transfer point. (It is also possible for the
Buffalo Tower to execute a radar handoff with the ARTCC prior to
the transfer point; in this case, the Center may climb the de-
parture but cannot alter the departure route until the aircraft

is outside the terminal area.)

2.3 BUFFALO TOWER OPERATIONS

A quantitative summary of Buffalo Tower operations is pro-

vided in the following tables and figures:

Table 2-2. Buffalo Aircraft Operations and Instrument
Operations for FY78 and FY79.
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TABLE 2-2. BUFFALO AIRCRAFT OPERATIONS AND INSTRUMENT

OPERATIONS FOR FY78 AND FY79

Aircraft Operations FY78 FY79 Percent Change-
Air Carrier : 78,393 73,581 -6.1%
Air Taxi 17,605 21,119 +20%
General Aviation

o Itinerant 46,294 53,254

o Local 14,948 18,780

o Total 61,242 72,034 +17.6%
Military

o Itinerant 1,647 1,478

o Local 1,841 2,403

o Total 3,488 . 3,881 +11, 3%
Summary Totals

o Itinerant 143,939 149,432

o Local 16,789 21,183

o Grand Total 160,728 170,615 +6,2%
Instrument Operations
Air Carrier

o Primary 76,987 72,007

o Secondary 428 432

o Overflights 2,905 3,151

o Total 80,320 75,590 -5.9%
Air Taxi

o Primary 15,601 17,086

o Secondary 131 708

o Overflights 3,081 3,380

o Total 18,813 21,174 +12.5%
General Aviation

0 Primary 40,521 ‘47,166

o Secondary 13,337 15,663

0 Overflights 27,078 32,559

o Total 80,936 95,388 +18.6%
Military

o Primary 1,031 826

o Secondary 9,009 9,465

o Overflights 1,352 1,481

o Total _ 11,392 11,772 +3.3%
Summary Totals

o Primary 134,140 137,035

o Secondary 22,905 26,268

o Overflights 34,416 40,571 +6.5%

o Grand Total 191,461 203,924 i

Derived from FAA AIR TRAFFIC ACTIVITY FY78 & FY79.
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Table 2-3. Buffalo Tower Aircraft Operations by Day of Week.

Figure 2-9. Buffalo Instrument Operations by Time of Day
(April 25, 1980 - Friday).

Highlights of these data summaries are discussed below.

The Buffalo Tower Cab handled approximately 160,000 aircraft
operations (Buffalo arrivals and departures) in FY78 and 170,000
in FY79 (Table 2-2). This increase was largely attributable to
increases in air taxi and general aviation operations. The number
of air carrier operations decreased by approximately six percent
from FY78 to FY79. The traffic mix for operations handled by the
Cab in FY78 and FY79 were as follows:

FY78 FY79*
Air carrier 49% 43%
Air taxi 11% 12%
General aviation 38% 42%
Military 2% 2%

*Do not add to 100% due to rounding.

The Buffalo TRACON handled approximately 191,000 instrument
operations (primary, secondary and overflights) in FY78 and
204,000 in FY79. Again, this increase was based on general
aviation and air taxi.activity; the number of air carrier
instrument operations was reduced by approximately 5,000
flights from FY78 to FY79. Overflights as a percentage of
total instrument operations was 18% in FY78 and 20% in FY79.
Traffic mix for the Buffalo TRACON during FY78 and FY79 were

as followé:

FY78 FY79
Air carrier 42% 37%
Air taxi 10% 10%
General aviation 42% 47%
Military _ : 6% 6%
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HOURLY TRAFFIC COUNT IN BUFFALO TRACON
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FIGURE 2-9,

BUFFALO INSTRUMENT OPERATIONS BY TIME OF DAY



The percentage of military flights is significantly higher
for the TRACON owing to the IFR responsibility for Niagara (IAG).

Total daily Tower traffic exhibits little variability and '
averages approximately 500 operations on weekdays and 400 on week-
ends (Table 2-3). The two daily traffic peaks are from 7:00-9:00
a.m. and from 3:00-5:00 p.m.; a smaller peak also occurs in the

early evening from 7:00-8:00 p.m. (Figure 2-9).

According to Tower personnel, future traffic levels will be
affected by a decrease in air carrier service to Buffalo. In July
1980, two large carriers were considering the decrease or elimina-
tion of service to Buffalo. The prime air carrier patron is, and
will continue to be U.S. Air; at present, this airline accounts for
approximately 65% of all air carrier traffic at Buffalo. The
forecast on air taxi activity is for continued moderate growth
based upon the economics of serving small and medium centers more
efficiently. The continual growth in general aviation activity

may be slowed by the recent increases in the cost of aviation fuel.

The future of military traffic for Buffalo is dependent upon
the status of military operations at Niagara. One of the planning
elements for Niagara Tower involves the installation of a slave °
BRITE radar unit to improve approach control coordination with
the Buffalo Tower.

2.4 BUFFALO TOWER CAB/TRACON

2.4.1 Buffalo TRACON

The layout, staffing, operations and working environment of
the Buffalo TRACON is presented in the following:

Figure 2-10: Buffalo TRACON Floor Plan Showing Controller

Positions

Table 2-4: Buffalo TRACON Positions, Staffing and Duties.
Table 2-5: Summary of Typical Tower Staffing: Cab and
TRACON.
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FIGURE 2-10. BUFFALO TRACON FLOOR PLAN SHOWING CONTROLLER POSITIONS



*patinbai se Joijuod siniiedsp yiim $331BUTPIOO)

. 103235 1SaM 9yl uT
durjeur3rio STIJEI1 Y4 9IN0IUS IsMo] 10F I1qIsuodsay
(£z‘s) siayiew Is3ino ayi o3

aorad A>usanbazy ismof 03 dTIjeIy TEATIIE Sisjsuedy,
103123 STY

ut sjzodite L1epuodss o3 sayseordde 103 arqrsuodsax
f(ovi) eiedeiN o3 soyoeoxdde [fe 10j afqrsuodsay
pauued jou uwor3risod I0IBUTPIOOD UIYM

uorieiado g Aemuni to3 sousnbas yoeoidde sautwiaiag
St33ex3 yBrijisao pue siniredap ‘Teaviae

111 23e35 pue 4] s3ieiedas 01 sainpadoad sMoT[oj
ssedsite pajeudrssp uryiTm ST3JeIj TEATIIE

111 =3e1s pue yJdi [1® Jo uorieiedas 103 ayqrsuodsay
eaxe

TEUTWIDY UTYITM TISW 000°01 01 22BJINS 9yl WOIF §7
-6p Aemuni Jo 3uUI[I331U3D JO 3samM adedsite sToIjUO)

(covz-0052)
Y23EM-PTIW 3Y3] OIUT JInoy
3Uo PajJyels ST Uorlisod

00¥¢

00L0

(M-uvv)
LSam TVAIUYY

(1-uv)
40123S 1SIM
avavy
TOYLNOD
HOvOuddV

safTuw

S 01 P3pualIXa SUTTAIIUID Aemunl arnjyiedap Jo opis
I2Yy3ir® uo ,g] 3dedsite sumo ‘ssinjiedap aSejs Joj
s3iodite a3771793es Surliedap

JT3JeIl YJA 10J S3OUBIBSTD Y4 paisanbaa ssjeurploo)
asedsite lepel [eAriie

I33u3 [TTM JBYl 9IN1ONIIS 3INOIUS ISMO} Y3 Ul
J13Fei3 aaniiedep U0 JepEI [BATIIE YITM S9IBUTPIOO)
1JeI1d

-1Te [II 93e15 pue Y4] I9Yl0 PUE SSIW 8yl US3IMIaAQ
uotrjeiedss sapraoid pue sayseordde passtu sidasoy
21qtseay

Jus3x3 3yl 03 ‘soinpadord jusuwaleqe aSTOU YITM
A1duo> 3eyy ijyersatre Jurrsedsp o3 sBurpeay sonssy
Lemuni Laewrad Burriedap o1yJe1l 103 aseafaz

19jue[q §,IdT[0IIU0D [EDOT [adued 03 Kirioyine sey
dTIje1l jeariie JI] a8eig pue yd41

woly d1J3eil arnjiedap [I] 28e31s pue yJ41 saieiedag
193u3) 01 2TjFelrl

YdI 3O s3jo-puey sajeurplood !33eadare Surisedsp IJI
B3elS pue YJI SATSSIIINS UdamIaq uorleledas saprAOId

[=]

pajjels jou sT uorirsod
3sea sanjiedap adurs
sainjiedap [1e Saypuey
uotrltsod 3sam saniaedag

Pajjels
sAeMty

(M-daa)
1SIM
aYnivvdaa

(1-d43a) ¥yvavy
TOYINOD
EETARVEEN

'z

psuiojur 3day st uorjrsod yosea ey} salinsse

PUE UOTJEBWIOJUT JO SIIINOS [[B SIoITuUOW °‘Teiauad uj
paitnbai se savr1TTIORY laylo Yitm sateurploo)
uotr3tsod g4 Iomol Y3ITM S91BUTPLOOC)

sainyiedap 111 a8e1S wo uorjewsojur sysod pue sardopy
SWYLON

pue l1syleam Juarind sisod pue 133TIMOIIDATS SI10ITUOK
$3UNnod >Tjyei} 103 sdiils d3ggd pue Spilodal surel
-utew pue ‘ss3essow pue sadueiea[d sABTal pue satdo)
uotrirsod

o1eridordde ay3 e suoydisiut 1o 1sjutad 4q

PaATS23x eaep 3431Ty [Ie Jo sisod pue Jigd loiTuol

o000

=]

1ostAaxadng

wea] Aq pswiojiad
spotiad Asnq Furanp
sIa[1oXluod 7z Aq pajjeig

00€2

00L0

(av) viva
TVATHYEY

NOILISOd Vlva
IH3ITd 104l
-NOD HOvOdddv

T

SIIING AYVWIUd 40 AYVWWNS

SLNINWOD

oL

WOoYd

INI4dVILS
TYOIdAL

I1LIL
qILYIATYEAY

I1LIL
NOILISOd
TVID1440

SHILNA ANV ONIJJVLIS “SNOILISOd - NOJDVYL 01vddnd

"v-7 H14V.L

2-24



NOILISOd
Suturely loj uvavy
pPasn IEpel [BIUOZTIOH Pa3jels 30N gIANVdX3 ‘0T
S J40aNVH
pajjels 1oN ANLYVLIA  *6
pPajyeis 1oN ag VivVd 3dnidvdaa -9
sayoeoad
-de souelTToAINS . (3-43q) Lsva - ¥vawvy
103 pasn aq ued adoog Pajjyels 3oN ANL¥VIIq NNLEVdIA "L
saritaride [1e uo 3oy A{rep sy1l ‘p-ggz. Wwiojy sararduwon
1yStuptu
01 3y31uprw) potrad inoy-pz Surpassiad oyi 03 sysel
aarjerrstutmpe drxys 1yStry swmrojisd ysiem-prum ug
uotlrsod
dVy 031 pauInlsl pue pasn usaq aAey 1eyl sdriis
143113 Jo (Yorem-prw uo 3d9ox3) unod ATinoy swi03xad
asetd T1oM se uotitsod 3
S9)YB1 SIITT0IU0D Weal Jo Juturerl LI1eSSOIOU SaAnNSU] ay uo swiojiad SM 6590 10¢€2 HOLIVM
suorytsod 1® S1¥TYs 1noy-z I0F [auuosiad sajeloy 00€2 00.L0 (SM) HOLIVM HOSIAMI4NS
NOOVYL Jo uorierado 10y £111rqrsuodsax [reraAg pajsels sAemyy YOSIAYIANS NOOVHL 9
J13Jell Jo judwasow d31tpadxs
031 S1931U9) 0IUOI0] PUE PUBTIA2T) UYIIM SOIBUTIPI00O)
MOTF dT3Jelr ‘suoriTpuod prat3d ‘LAem
-un1 ‘yoeoidde jo adA3 031 aArierel Ioilo0l3luc) [EBIO]
10 (pauuem JT) J0O3BUTPIOO) qE) YITM S91BUIPIOO) . o1-8
suor3tsod ‘s-p0g:z ‘01-0%:9
ainjiedsp pue ‘Iepel TBATIIE U99MI3q S931BUTPIOO) spotxad
sirodite ajryroles pue ixodity Wd pue Wy yead
oreyyng o1 s{eAatiie jo Surduanbas 103 ayqrsuodsay uo Bursnoog
aoedsite 1amMoj sWwrl te3ol (OL) NOJViL
OT1eJING UTYITM DTIJeX] JO MOlJ snorlrpadxa pue ajes Jo ysz A191ew | YOLVNIGYOOD NOILISOd
ainsse 03 AIRSS3D3U UOTIRUIPIOOD 10F a1qTsucdsay -txoxdde pajjeig NOJOVY1L YOLVYNIOY¥00D °§
pauuem jou
uoritsod rojeurproos uaym uoriersado ¢z Aemuni lojJ
aouanbas yseoidde ssurwmiralap [Sy3 TVAIUNY ‘9duanbas
yorvoadde Jutrurwralap pue ‘sieariie eiederN 103 1daoxa (z-uv)
1S3IM TVAIYYY Jo asoifl 01 snofojeue axe satinp 1ayiQ yoLDas 1sva
B3JE [BUTWIA] UTYITM 'ISW 000 ‘0T 9oeJINS a8yl WoliJ ¢z (3-yuv) yvavy TOYINOD
-50 AeMunt yo auT{123u8d JOo 1sBI 9dBdSITE STOIIUOY . 00€Z - 00L0 | ISYI-TVAIYYY HOVOdddY ¢
.
SHILNAG XYVWIUd J0 AAVKHAS SINTWNOD 0L WOYd I1LIL I1LIL
ONIJdVLS aILYIATHagY NOI1ISOd
TVIIdAL TY121440
(QINNIINOD)

SHILNA ANV ONIJJVLS “SNOILISOd - NOOVIL OTvding

"v-7 HT19VL

25

2



"Z-7 pue ‘1-z sorqe], @9s ‘suoridridssap uoritsod Iayio puer ()

sautl patryrdeds 3e sarirrrqrsuodsaa uoritsod isy3zo Jo dn yotd

- e ==

pe3i¥eas jou usiljo uotritsod = Q
patjideds outy Sutinp pajjeis uotrirsod = g
tpusadat
I9TT013UO0D )
ueuwlauanol lostazadns
.............................. 2 eeeee----9 6590- 1000 _
................... ® @ @ 00vZ-T0S? ©
o3
0 ® ® ] ® ® 00£2-00L0 o~
QL -4V M-MY M-d3d av SM
SuUoT3lrsod NOJDVHL
- I19TT011U0D I9TT0XIUOD .
uewAlauanol 1e1uauwdoraAap |
................. B messermssscmone ) mwseemm s b 6592-T0S7 |
0 ® ® ® ® 00£Z-00L40 .
29 T J9 a4d ao Ae(q JO auwT[
SUOT1ITSOd qB) JIaMO],

NOOVYL ONV 4VD ONI:AJVIS ¥IMOL 0TvVddnd TVIIdAL J0 AAVIHNS

"S- T4Vl



Figures 2-11 Photographic survey of TRACON positions and
through 2-22: equipment.

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

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

DEP-W handles all departures while arrivals are split between
ARR-W and ARR-E depending upon the aircraft's approach direction.

General support for the radar controllers is provided by the
TRACON flight data position, referred to as Arrival Data (AD). The
AD position at Buffalo is an extremely active one concerning
monitoring, coordination, information dissemination, and flight data
support activities (Table 2-4); this position can be staffed by
two controllers during peak periods. (Double staffing of the AD
position also results from FDEP outages. The FDEP is described
in detail in Section 5--Flight Data.) Direct "over the shoulder"
support for the radar controllers is provided by the TRACON Co-
ordinator (TC), a position which is staffed approximately 30% of
the time.

Four official positions in the original TRACON operational
~plan are not staffed; these 1nclude one regular radar position
(Departure East) two support positions (Departure Data and De-
parture Hand- Off) and one horlzontal radar position (Expanded
Radar). The regular radar p051t10n is sometimes used for running
"surveillance approaches'" while the horizontal radar position is
used for training.. ' .
TRACON position staffing for the five regular positions is

fairly constant throughout the day (0700-2300). For the mid-watch,
staffing is reduced down to two controllers including a Watch

Supervisor and a journeyman radar controller (Table 2-5).
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OPENING)

7. DIGITAL CLOCK
8. VIDEO MAP SELECTOR PANEL
9. TRANSPONDER CONTROLS
10. FAA COMMUNICATIONS PANEL
PAPER

A. CRASH COORDINATION MAP
B. REFERENCE NOTEBOOK

FIGURE 2-19.

11.

12.
13.

14,
15.
16.
17
18,
19.
20.

2-36

SPEAKER/HEADPHONE VOLUME
CONTROLS

FAA RADIO JACK

CONTROL PANEL FOR BACKUP FAA
MICROPHONE

TELCO JACKS :
(SPACE FOR RADAR CONTROLS)
ARTS TRACKBALL
ALPHANUMERIC KEYBOARN
(SPACE FOR RADAR DISPLAY)
TELCO DIAL AND KEYPACK
FLIGHT STRIP BOX

EXPANDED RADAR (NOT STAFFED)
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DEVICES

1.
24
3.

TELCO SPEAKER
FAA SPEAKER
OVERHEAD LIGHT

.RHEOSTAT FOR OVERHEAD LIGHT
SWITCH FOR OVERHEAD LIGHT
FUSE FOR OVERHEAD LIGHT

O

FIGURE 2-20. ABOVE EXPANDED RADAR
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DEVICES

TYPEWRITER

TELCO DIAL
LAMP

1

2, s KEYPACK AND HANDSET
3. FLIGHT STRIP HOLDER
4,

5

TAPE DISPENSER

SCRATCH PAD
REFERENCE NOTEBOOK

TIME AND ATTENDANCE RECORD

A
B.
C. NOTE
D.
E NOTE PAPER
F

FORM 7230-4

FIGURE 2-21.

WATCH SUPERVISOR DESK
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DEVICES

1 RADAR BEACON CONTROL PANEL

2. DIRECT TELEPHONE TO RADAR SITE

3. MSAW CONTROL PANEL :

4. ARTS COMMON EQUIPMENT CHANNEL SELECTOR
5 FIRST AID KIT

6 PENCIL SHARPENER

A CALENDAR

B. LIST OF SATELLITE AIRPORTS
C. MAP OF SATELLITE AIRPORTS
D. REFERENCE NOTEBOOKS

E APPROACH PLATES

FIGURE 2-22. REFERENCE AREA
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2.4.2 Buffalo Tower Cab

The layout, staffing, operations, and working environment of
the Buffalo Tower Cab is presented in the following:

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

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

Figure 2-24
through 2-31:Photographic survey of cab positions and equipment.

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

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

tions:
o Clearance Delivery (CD)
o Flight Data (FD)
o Ground Control (GC)
o Local Control (LC)
o Cab Coordinator (CC) (whenever possible)

The Assistant Local Control (AL) position is not staffed.
The FD position is usually staffed by the least experienced con-
troller (a trainee or developmental) (Section 2.5). The CD and FD
positions are combined frequently during the day to permit control-
ler breaks,’.

In the event the CD position 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 f{requency

and organize flight data (Section 5) accordingly at his position.

Mid-watch staffing in the Cab usually involves two controllers
at the LC and FD positions (Table 2-5).
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COFFEE
AREA

STAIRWAY

FIRE ALARM
MONITOR
PANEL

CAB
COORDINATOR

ILS MONITORS

CLEARANCE
DELIVERY

FLIGHT
DATA

GROUND
CONTROL

ASSISTANT
LOCAL
CONTROL

(NOT STAFFED)

LOCAL
CONTROL

=

FIGURE 2-23, BUFFALO TOWER CAB FLOOR PLAN SHOWING CONTROLLER

POSITIONS
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DEVICES

1
2
3
4
5
6
7
8
9
0
1.

RHEOSTAT FOR OVERHEAD LIGHT
SWITCH FOR OVERHEAD LIGHT
FAA SPEAKER

FDEP SELECTOR SWITCH
CONTROL PANEL ‘FOR BACKUP
FAA MICROPHONE

DIGITAL CLOCK

TELCO SPEAKER

INK FOR ELECTROWRITER
CONRAC MONITOR

FDEP PRINTER

FAA COMMUNICATIONS PANEL

PAPER

A.
B.

Cr

REFERENCE NOTEBOOKS

LIST OF AIRPORT/AIRCRAFT
ABBREVIATIONS

INFORMATION GUIDE FOR PIPER
AIRCRAFT

FIGURE 2-24,.

2-44

FLIGHT STRIP HOLDER FOR
MESSAGES

TELCO DIAL AND KEYPACK

ELECTROWRITER )

ALPHANUMERIC KEYBOARD

ARTS ENTER BUTTON,PEM

STICK -

FLIGHT STRIP HOLDERS

FLIGHT STRIP BOX

CONTROLLER'S MICROPHONE

FAA RADIO JACK

TELCO JACKS

AERONAUTICAL CHART
POSITION RELIEF BRIEFING
CHECK LIST

FLIGHT STRIPS

CLEARANCE DELIVERY



DEVICES

1
2
3
4
5

s s s s

FDEP PRINTER

TELCO SPEAKER ] . .
FAA" SPEAKER (GROUND CONTROL)
TELCO DIAL AND KEYPACK

FDEP KEYBOARD

PAPER

A
B.
C
D
E}

GI MESSAGES

POSITION LOG

ENROUTE FDEP DATA CARD
POSITION RELIEF BRIEFING
CHECK LIST

SCRATCH PAD

FIGURE 2-25.

6. TELEPHONE HANDSET
. 7. FLIGHT STRIP BOX .
8. TELEPHONE HANDSET HOLDER
9. TELCO JACKS
F. LIST OF FDEP NUMBERS FOR
CLEVELAND AND TORONTO SECTORS
G. LIST OF UNICOM AND COMPANY
RADIO FREQUENCIES
H. SNOW REMOVAL INFORMATION
I. FLIGHT STRIPS

FLIGHT DATA
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1l  —1 15 16
9 P
,11| M 17 -
D CV E

DEVICES

1. CONTROLLER'S MICROPHONE

2. ELECTROWRITER PAPER ROLL

3. PENCIL HOLDER

4. LAMP

5. PENCIL SHARPENER

6. CONTROL PANEL FOR BACKUP
FAA MICROPHONE

7. TELCO SPEAKER A

8. RHEOSTAT FOR OVERHEAD LIGHT

9. FAA COMMUNICATIONS PANEL

PAPER

A. MESSAGE CONCERNING REPAIRS
TO GATE 15

MAP OF GATE LOCATIONS
REFERENCE MATERIAL .
SCRATCH PAD

v NoN.-]

FIGURE 2-26.

— —

DIGITAL ALTIMETER

DIGITAL CLOCK

TELCO KEYPACK

WIND DIRECTION INDICATOR
WIND SPEED INDICATOR

FUSE FOR OVERHEAD LIGHT
SWITCH FOR OVERHEAD LIGHT

- * LIGHT- RHEOSTAT FOR WIND

INDICATORS
FAA RADIO JACK
TELCO JACKS

MAP OF RUNWAY LENGTHS FROM
TAXIWAY INTERSECTION

POSITION RELIEF BRIEFING CHECK
LIST '

EMERGENCY ALERT CODES

LIST OF UNICOM AND COMPANY
RADIO FREQUENCIES

GROUND CONTROL
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DEVICES

i
2
3.
4.
5
6.

PAPER

. BRITE RADAR DISPLAY

- BRITE RADAR CONTROL PANEL
ALPHANUMERIC CONTROL PANEL
RHEOSTAT FOR OVERHEAD LIGHT
.~ FUSE FOR OVERHEAD LIGHT"
SWITCH FOR OVERHEAD LIGHT

A. POSITION LOG
B. HOURLY WEATHER REPORT
C. FLIGHT STRIPS

7. CLIP FOR NOTES

8. VIDEO MAP SELECTOR PANEL
9. FLIGHT STRIP BAY
10. TELCO KEYPACK

11, TELCO JACKS
12, FLIGHT STRIP BIN

FIGURE 2-27. ASSISTANT LOCAL CONTROL (NOT STAFFED)
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DEVICES

1. RVR PANEL

2. TELCO SPEAKER

3. FAA SPEAKER

4. CONTROL PANEL FOR BACKUP FAA

w
.

6. RUNWAY 5 APPROACH LIGHT
CONTROL PANEL

7.. FIELD LIGHTING CONTROL PANEL

8. FLIGHT STRIP BIN

9. FAA COMMUNICATIONS PANEL

10. TELCO KEYPACK

11. DIGITAL. ALTIMETER

PAPER

A. MINIMUM TAKEOFF VISIBILITIES
CHART

B. LIST OF PREFIXES FOR AIRCRAFT
TYPES - '

C. REFERENCES FOR SIMULTANEOUS
LANDINGS ON INTERSECTING
RUNWAYS

D. BUF NAVAIDS FREQUENCY TABLE

E. POSITION RELIEF BRIEFING
CHECK LIST

F. SCRATCH PAD

G. EMERGENCY ALERT CODES

MICROPHONE
NON-STAGE III VFR OPERATION
COUNTER

FIGURE 2-28.

23

DIGITAL CLOCK
WIND DIRECTION INDICATOR
WIND SPEED INDICATOR

LIGHT RHEOSTAT FOR WIND INDICATORS

RUNWAY 23 APPROACH LIGHT
CONTROL PANEL

RUNWAY 32 REIL CONTROL SWITCH
CONTROLLER'S MICROPHONE
INSTRUMENT APPROACH COUNTER
ALS ENGINE GENERATOR REMOTE
CONTROL PANEL

FAA RADIO JACK

TELCO JACKS

.EMERGENCY TELEPHONE

SUNRISE/SUNSET TABLE
POSITION LOG
INSTRUMENT TRAFFIC COUNT

© MINTMUMS

CHECK LIST FOR AIR/GROUND
COMMUNICATION RECORDER
INSTRUCTIONS FOR USE OF HIRL,
RCLS, TDZL, MIRL AND REIL

[NSTRUCTIONS FOR USE OF ALS AND SFL

LIST OF UNICOM AND COMPANY
RADIO FREQUENCIES
EMERGENCY INFORMATION GUIDE

LOCAL CONTROL
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DEVICES

o w =T Mo W7, N Y NS

—

11.

LAMP

TELCO SPEAKER

TELCO DIAL AND KEYPACK
TELEPHONE .HANDSET

TELCO JACKS

VOT PANEL

ATIS RECORDING CONTROLS
STANDBY SELECTOR PANEL
FOR FAA FREQUENCIES
OUT-OF-SERVICE MARKER
RECORDER STATUS PANEL FOR
AIR/GROUND COMMUNICATIONS
HEADSET POQUCH

PAPER

m goawe

LIST OF INTERCOM NUMBERS
REFERENCE NOTEBOOK

WIND CHILL TABLE
POSITION RELIEF BRIEFING
CHECK LIST

RAG TO CLEAN ATIS BOARD

FIGURE 2-29,

12.
13.
14,
15,
16.
17.
18.
19,
20,
21.
22.
23.
24.

U=

CAB

2-49

ATIS SPEAKER
RHEOSTAT FOR OVERHEAD LIGHT
FUSE FOR OVERHEAD LIGHT

. SWITCH FOR OVERHEAD LIGHT

ANALOG ALTIMETER
LIGHT SWITCH FOR ALTIMETER

. ATIS MICROPHONE

_BULLETIN BOARD
HOLE PIUNCH

TAPE DISPENSER
MSAW SPEAKER

MSAW CONTROL PANEL
TYPEWRITER

NOTAM

RECORD OF ATIS MESSAGE
APPROACH PLATES

FORM 7230-4

DETROIT SECTIONAL CHART

COORDINATOR



DEVICES

1. STORAGE CABINET
2. FIRE EXTINGUISHER
3. FIRE ALARM MONITOR PANEL

FIGURE 2-30. COFFEE AREA AND FIRE ALARM MONITOR PANEL
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DEVICES

1. ILS MONITOR PANEL FOR RUNWAY 23

2. ILS MONITOR AND CONTROL PANEL FOR RUNWAYS 5 AND 23
3. BACKUP VHF TRANSCEIVER

PAPER

A. REFERENCE NOTEBOOK

FIGURE 2-31. ILS MONITORS
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2.5 CONTROLLER INFORMATION

Controllers at the Buffalo Tower are classified in one of the

following categories:

o Trainee.

(o]

Developmental.
o Journeyman--Full Performance Level (FPL).
o Full Facility Rated.

Each controller belongs to a "team" normally composed of a
supervisor, four journeymen and two trainees. Training require-
ments for journeymen involve two over-the-shoulder evaluations per

year, usually with one of each in the Cab and TRACON.

A survey of controller turnover at Buffalo revealed a 67%
turnover 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 revealed one common complaint focusing on the FDEP equipment;
major criticisms related to the slow printing speed and the fre-

quent occurrences of FDEP outages.



3., EQUIPMENT

This section describes equipment in the Buffalo Tower Cab and
TRACON to be considered in the design of the Consolidated Cab Dis-
play (CCD) and the Flight Data Display (FFD). These descriptions
are from the controller's point of view. The locations, users,
manner of use, and a picture are presented for each type of equip-

ment described.

3.1 TIME AND WEATHER INFORMATION

Time and weather information is available from the console
clocks, the altimeters, the wind speed and direction indicators,
the Runway Visual Range (RVR) panels, and the radar displays. The
locations of this equipment in the Cab and TRACON are shown in
Figures 3-1 and 3-Z respectively.

3.1.1

Time: Console Clock (Figure 3-3), Radar Display

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

Cohsole Clock Radar Display

Local Control (LC)
Ground Control (GC)
Clearance Delivery (CD)

Depaftufe Data fDD)

- Departure Radar-2 (DEP-E) .

Arrival Radar-2 (ARR-E)
Arrival Radar-1 (ARR-W)
Departure Radar-1 (DEP-W)
Arrival Data (AD)

Expanded Radar (ER)

Assistant Local (AL)
Clearance Delivery (CD)
Departure Radar-2 (DEP-E)
Arrival Radar:ZJ(ARR—éj
Arrival Radar-1 (ARR-W)
Departure Radar-1 (DEP-W)

Expanded Radar (ER)



COFFEE
AREA

STAIRWAY

FIRE ALARM
MONITOR
PANEL

CAB
COORDINATOR

ILS MONITORS

CLEARANCE
DELIVERY

FLIGHT
DATA

GROUND
CONTROL

ASSISTANT
LOCAL
CONTROL

(NOT STAFFED)

LOCAL
CONTROL

w2

g

T

SUSPENDED

O CONSOLE CLOCK
WIND INSTRUMENT
RVR PANEL

RADAR DISPLAY
OANALOG ALTIMETER
BB DIGITAL ALTIMETER

FIGURE 3-1. LOCATION OF WEATHER EQUIPMENT, CLOCKS, AND RADAR

DISPLAYS IN CAB

3-2



= B
/ B9
[
ARRIVAL  DEPARTURE
DATA RADAR 1
(WEST SECTOR) O <:>

ARRIVAL RADAR 1

(WEST SECTOR)
REFERENCE TRACON
AREA COORDINATOR
ARRIVAL e]
gﬂgggvxsore RADAR 2 (eljS|]
(EAST SECTOR) 1=
DEPARTURE RADAR 2 _,
(EAST SECTOR) s
i (NOT STAFFED)
DEPARTURE— ] i
HANDOFF
(NOT STAFFED)
DEPARTURE
DATA U
EXPANDED RADAR  (NOT STAFFED)
(NOT STAFFED)
STATUS BOARD
CIHE3) ‘/
]
3 CONSOLE cLOCK [@ RADAR DISPLAY
WIND INSTRUMENTS O ANALOG ALTIMETER
@ RVR PANEL £8 DIGITAL ALTIMETER

FIGURE 3-2. LOCATION OF WEATHER EQUIPMENT, CLOCKS, AND RADAR
DISPLAYS IN TRACON
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FIGURE 3-3. CONSOLE CLOCK AT LOCAL CONTROL
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b) Users

Time is used by the controllers to reference events for the
record, coordinate traffic flow and to give pilots time checks..
In the Cab, the Controller-in-Charge (CIC) at the Cab Coordinator
(CC) 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 the person occupying it. For the purposes
of this report, CS and CIC are used interchangeably.) The CIC may -
obtain time from any clock in the Cab, but usually uses the console
clock at GC. LC uses the time to provide adequate separation for
smaller aircraft arriving or departing behind heavy aircraft and
for all aircraft arriving and departing when the radar is out of
service. LC occasionally gives pilots time checks. He obtains
time from either the console clock at his position or the BRITE
radar display. GC requires time information for occasional time
checks and when gate hold procedures are in effect. In the latter
case, after being informed of a delay by CD, a pilot may try to
hasten his departure 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
display and the console clock at his position. Flight data (FD)
needs time information to detéimine when to record the hourly ATIS
message. He also needs the time to update flight strips that are
not 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
updated, FD writes the time on the flight strip. He can obtain
time from the CONRAC display, or the console clocks at GC or CD.
CD needs time information for frequent pilot time checks and to
monitor the departure flight strips. Any that approach the 1.5
hour delay are returned to FD to be updated. CD also needs time
information during Gate Hold Procedures and for Flow Control



PAGE NO.
DAILY RECORD OF FACILITY OPERATION OATE 3 . ?d
. WECKED BY
LOCATION IDENTIFICATION |TYPE FACILITY|OPERATING ROSITION
Bffale NYI¥2S (BuF Toves2| et @ |
Tiune REMARKS

(aaty

oLoo MP ON ILS23 IN USE WND 18/7 %CLC. 4AIMN FDEP OTS ON SPARE.ELFCTROWRITER OTS.
1159 MP QFF

183 “?JEOHFF, ST ON.
1531 | ST OFF, WF ON
1616 | WE OFF. JO ON.
2000 | JO OFF. WM ON.
0359 |END OF LOG.

I l:‘%l!'rldrl'r !hl-u‘ed enlt:;u sbove .eheop .
rect; that scheduled operations have ) A g - 4
:Iun ﬁ::npli-h:d. except as noted, and 0{% ég/ : ; i

at al normal occumrenc d condi- a/ Z
tions have been recorded. sl w ’-iv“-"h ¢ v ihﬁ}-i}:%

FAA Form 7230-4 (247 FormERLY Faa Foru 304 / ! \

FIGURE 3-4. FAA FORM 7230-4
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purposes, to give pilots expected engine start times. When this
information is given to a pilot, the current time 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 supervisor may use the wall clock to the left of AD, or a wrist
watch, both giving local time. The arrival radar controllers issue
time to aircraft when they are in a holding pattern, as well as the
time they can expect further clearance. If the radar is out of
service, they use time to sequence approaches. The arrival radar
controllers write the time of initial contact on the flight strip,
and at their discretion, the time the aircraft is cleared for an
approach. The time a pilot cancels an IFR flight plan is also
logged on the flight strips. The Departure Radar controller writes
the time of initial contact with an aircraft on a flight strip.

All the radar positions have access to time information from their
radar screens as well as the console clocks at their positions,

The AD position needs time information to update flight strips,

to monitor times of arrivals, and to give flow control for spacing
arrivals from the Center. AD also relays clearances from satellite
airports to the FSS and must monitor the "clearance void time" for
these aircraft. AD uses.the console clock at this position for
these purposes. '

¢) Discussion

The console clocks in the Cab. and TRACON. are all driven and set
independenfly and afe, therefore, less consistent than the time
displayed on the ARTS, which is entered into the entire system from
a single'source. Due to their greater accuracy, many controllers
prefer to obtain time from the radar displays. In the Cab, how-
ever, most controllers use the console clocks as they are visible
from further away and are less susceptible to glare than the radar
screens. All the Cab console clocks are identical to the one shown
in Figure 3-3.
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In the TRACON, the radar controllers generally obtain time
from 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 difficult. The
other console clocks have a 24-hour display (Figure 3-6). The
console clocks at AD, DEP-W, DEP-E, DD and ER are equipped with
rheostats to adjust the readout illuminator. These clocks also
have a color coded seconds display, a different color for every
15 seconds, indicating time to the nearest quarter minute, as
required by FAA regulations when controllers issue time.

3.1.2 Barometric Pressure: Analog Altimeter (Figure 3-7), Digital

Altimeter (Figure 3-5), Radar Display

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

Analog Altimeter Digital Altimeter Radar Display

CC LC AL

ARR-E GC CD
DEP-W DEP-W
ARR-W ARR-W
ARR-E ARR-E
DEP-E DEP-E
ER L ER

b) Users

"Altimeter readingé'aée 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 0.01 inches or more from
the value recorded on the ATIS. In the Cab, CD issues the alti-
meter reading to pilots of departing aircraft that do not have the
ATIS code. He obtains this information by looking at the CONRAC .
display or from FD, who records the ATIS message. FD uses the
altimeter reading from the Weather Service Forecast Office (WSFO)
Surface Aviation Weather Report (SA), issued hourly, or the Special
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FIGURE 3-5. CONSOLE CLOCK AND DIGITAL ALTIMETER AT ARRIVAL
RADAR-2
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FIGURE 3-6. CONSOLE CLOCK AT DEPARTURE RADAR-2
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FIGURE 3-7. ANALOG ALTIMETER AT CAB COORDINATOR POSITION
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Surface Aviation Weather Report (SP), issued 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
the current reading. GC and LC use their altimeters mainly to get
an indication of weather changes. Occasionally, they relay the
readings to pilots, if requested or if a change has occurred since
the last ATIS recording.

The TRACON radar controllers issue altimeter readings to pilots
upon request, and the Arrival Radar controllers issue the informa-
tion to pilots of arriving aircraft that do not have the ATIS code
or if a change has occurred since the last ATIS recording. Noticing
improper altitude readings on the ARTS, radar controllers may also
issué altimeter readings to pilots suspected of having incorrect
altimeter settings.

c) Discussion

In the Cab, controllers tend to use the digital altimeters,
because they are easier to read than the radar display values.
They do compare the actual and ATIS figure so they know when a new
ATIS is necessary or when they need to issue the actual readings.
The WSFO also monitors the altimeter setting and issues an SP mes-
sage if a change of 0.02 inches occurs within the hour. The con-
trollers still monitor the reading however in case the weather
message 1s delayed or the change is sudden.

TRACON controllers preéfér.to obtain altimeter readings from
the ARTS because of its accessibility. They observe the digital
altimeters occasionally to make sure the ARTS reading is current.
When changes of 0.01 inches or more occur, they issue the actual
reading to pilot. If they notice a change of 0.02 inches or more,
the Watch Supervisor is notified. He changes the ARTS value and
notifies FD to record a new ATIS.

The digital altimeters have rheostats to adjust the intensity
of the display. The 2 analog altimeters, at CC and AR-2, have.
light switches to illuminate the dial. The analog altimeters, how-
ever, are used only if there is a disparity between the digital

instruments and the weather reports.
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3.1.3 Wind Direction/Velocity: Analog Display (Figure 3-8)

a) Locations (Figures 3-1, 3-2)
LC
GC
DEP-W
ARR-W
ARR-E
DEP-E
ER
.b) Users

Wind information is used by controllers to relay to pilots,
determine runways in use, vector aircraft and to get indications
of weather changes. The CIC uses wind information to sequence
traffic flow and to determine which runway to use. He obtains this
information from the SA or SP messages or the wind instruments at
GC. LC uses his wind instrument to issue current wind information
before clearing an aircraft for landing and upon a pilot's re-
quest. GC issues wind direction and velocity upon a pilot's re-
quest and to aircraft departing on the secondary runways. GC
obtains this information from the instruments at his position. FD
uses wind information when recording the ATIS message. He usually
. obtains the information from the. hourly weather reports, .but may
use the instruments at GC if that portion of the weather message.
is unreadable.  CD issues wind information to pilots- who.do not
give the ATIS code or to those who reqﬁeét wind information. He
gets the wind information from the written record of the ATIS
message at the CC position (Figure 3-9), by asking FD, or by look-

ing at GC's instruments.

In the TRACON, the WS technically needs wind information be-
cause he is responsible for determining the runway in use. This
responsibility, however, is usually delegated to the CIC. The
WS does use wind information to verify that the active runway is
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FIGURE 3-9. WRITTEN RECORD OF ATIS MESSAGE AT CAB COORDINATOR
POSITION
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appropriate and to be aware of a wind shift that 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
to relay to other facilities, such as secondary airports, upon
their request. He obtains this information from the instrument
at DEP-W. The radar controllers use wind information to compen-
sate for wind when vectoring aircraft. 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 between 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. All the
radar controllers issue wind upon a pilot's request.

c) Discussion

The wind instruments provide analog velocity and direction
information from a single anemometer and vane located approximately
1000 ft due east of the intersection of the runways. There are
also 2 wind socks on the field, one at the anemometer, the other
at the FSS building.

The Winds Aloft Report contains wind speed and direction in-
formation from 1000 feet to 16,000 feet AGL in 1000-foot incre-
ments. Some controllers use this when vectoring aircraft if
" significant differences exist between instruments and the report.
" Most controllers, however, prefer the instruments because the in-
‘formation is more timely. - o

3.1.4 Runway Visibility: Runway Visual Range (RVR) (Figure 3-11)
a) Locations :
LC
ARR-W
ARR-E
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FIGURE 3-10. WINDS ALOFT REPORT AT ARRIVAL RADAR-1
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FIGURE 3-11. RUNWAY VISUAL RANGE PANEL AT LOCAL CONTROL
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b) Users

Runway visibility information is issued to pilots 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 RVR panels approximately
once 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
under their control. LC gives the arriving aircraft the three RVR
values upon initial contact with the aircraft and again when it is
about a mile from touchdown. Departing aircraft are given the
midpoint and rollout RVR values by LC prior to being cleared for
takeoff.

c) Discussion

The three transmissometers are located at the touchdown posi-
tions of runways 5 and 23 and southwest of the runway inter-
section (Figure 3-12)., When runway 23 is in use, the touchdown
RVR for 5 becomes the rollout RVR for runway 23. Similarly, when
runway 5 is in use the touchdown RVR for 23 becomes 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-
crements from 3000 to 6000 feet (shown in units of 100's of feet
with a "+" or "-", indicating the actual visibility is greater or
less, respectively, than what is given). These panels have status
indicators: an "E" displayed means there is an error in the sys-
tem and a "T" means the system is being tested by Airways Facilities
(AF). There are also six indicator lights. Three of them are
labeled "3", "4'", and "5" to indicate the intensity of the runway
lights. Two others are labeled "D" and "N'" to show if the trans-
missometers are sensing day or night conditions, These 5 lights
give the controllers an indication that the system is working
properly, as well as the runway lights being set correctly for
the current weather conditions. The sixth light is a visual alarm
that indicates if the reading has reached or gone below the Alarm
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Setting. This feature, which is combined with an aural alarm, is
not used regularly; the alarm setting is usually set at "00" (for
zero feet visibility). The panels also have an illuminator knob

to vary the brightness intensity of the displayed values.

The controllers rarely make adjustments to the display and
limit 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
NAVAIDs and radio communications equipment at Buffalo, 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 Panel (Figure 3-15)

a) Location (Figure 3-13)
(&
b) Description

This panel has seven on/off switches and four control knobs
that control runway's 5 and 23 Highway Intensity Runway Lights
(HIRL), Centerline Lights (CL), and Touchdown Zone Lights
(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
lowest setting (to avoid overloading the system when they are
initially turned on) and the power switch (located directly above
each of the knobs) corresponding to the desired lighting is activa-
ted. Then, the desired intensity 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
or approach end of runway 23. The taxiway switch, on the left
side 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 airport, near the approach end of runway 14 and the
FSS building, turn on automatically with light sensors. The
seventh switch on this panel, in the lower left corner, is ap-.
parently nonfunctional.

c) Users

LC uses this control panel. For night operation, the lights
are turned on at sunset and off at sunrise. A sunset and sunrise
table is posted at LC (Figure 3-16) to determine the exact times
of operation. To operate, the controller turns on the switches
for the HIRL, CL and TDZ lights for runways 5 and 23, selects the
TDZ for either runway 5 or 23 and sets the light intensities ac-
cording to the regulations in Air Traffic Control (7110.65B).

For controller reference, actual portions of these regulations are
posted at LC., All three parts of runways 5 and 23 lighting system
are set at the same intensity, unless a pilot requests a specific
change (these requests are usually for an increase in HIRL intensity).
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 system

is turned on during the day when requested by a pilot or mainten-
ance, when the visibility is restricted, and consistent with regula-
tions in 7110.65B., Pilot requests are received directly by LC, or
sometimes through an Arrival Radar controller, when he is vectoring
an aircraft in and the pilot wants the lights flashed to identify
the runway. The Niagara Frontier Transportation Authority (NFTA)

is responsible for maintenance and requests the.operation of cer-
tainllights.to check or repair the system. These requests are

made through GC. He informs LC who carries out the request.

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

a) Location (Figure 3-13)
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FIGURE 3-17. INSTRUCTIONS FOR LIGHT INTENSITY SETTINGS FROM
AIR TRAFFIC CONTROL (7110.65B) POSTED AT LOCAL CONTROL
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FIGURE 3-18., RUNWAY 5 AND RUNWAY 23 APPROACH LIGHT CONTROL PANELS
AND RUNWAY 32 REIL CONTROL SWITCH AT LOCAL CONTROL
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b) Description

The Runway End Identifier 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) VUser

LC is the usual operator of this system. The lights are
normally 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)
| a) Location (Figure 3-13)
LC
b) Description

This panel controls the runway 5 Simplified Short Approach
Light System with Runway Alignment Indicator Lights (SSALR), The
panel includes several on/off switches, an intensity control knobdb
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 Sequenced Flashing Lights (SFL) and the
other two, labeled '"auxiliary" are apparently nonfunctional. The
large knob in .the center of the panel adjusts the intensity of the
approach lights over 5 steps. In the upper corners 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). Near the top of the panel
is a panel light intensity control knob and a reset switch. The
step-5 1lights have a 15-minute time limit to prevent overheating.
The reset button reactivates the step-5 lights for another 15
minutes., The lower two steps of the ALS have green indicator
lights while the upper three steps have amber, as do the on/off
switches,
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c) User

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
the normal ALS intensity settings occur when a pilot requests a
change in the setting or AF requests they be turned off for in-
spection.

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

3.2.4 Runway 23 Approach Light Control Panel (Figure 3-18)

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

This panel controls the runway 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
green 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.

c) User

LC uses the panel, It is used when runway 23 is in use, in a
similar manner to the runway 5 SSALR controls. If LC turns off
the buzzer when he initially turns the system on, he must return
that 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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still malfunctioning (or warming up). If it does not go omn, it
is operating properly. There is no visual alarm associated with
this panel.

3.2.5 ALS Eggine Generator Remote Control Panel (Figure 3-19)

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

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
opérating.

c) User

This panel is not functional.

3.,2.6 ATIS Recording Controls (Figure 3-20)

a) . Location (Figure 3-13)
CC
b) Description

The ATIS Recording Controls are used to record and monitor the
operation of the Automatic Terminal Information Service. The
panel includes a microphone for making the recordings; function
switches, to turn the unit on or off to record, indicator lights

" which show when the unit is on, recording, out of tape or mal--

functioning, and a remote speaker for listening to the recording.
The same message is used at Buffalo for both arriving and depart-
ing flights.

c) Users

FD is usually responsible for recording and updating the ATIS
message, although sometimes the task is performed by the CIC or
CD. The ATIS message is usually recorded hourly, however, an
interim recording is required when the WSFO issues a Special Surface
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FIGURE 3-19. ALS ENGINE GENERATOR REMOTE CONTROL PANEL AT LOCAL
CONTROL
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FIGURE 3-20, ATIS RECORDING CONTROLS AT CAB COORDINATOR POSITION
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Aviation Weather Report (indicating significant changes from the
previous report), the runway or approach in use changes, 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 provides a simple reference
for the Cab controllers 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 an 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-
sisting of ceiling and precipitation information, are obtained
from the SA or SP messages, as are visibility, temperature, alti-
meter, and wind. Under VFR conditions, both the weather condi-
tions and visibility sections may be blank on the written form.

In this case, a statement is recorded that weather conditions are
"better than 5000 and 5", referring to ceiling in feet and
visibility in miles, respectively. The approach in use is obtained
from the CIC or LC. The arrival and departure runways are re-
corded only if they differ from that to which the instrument ap-
proach 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

to record the full text.

After FD writes the information on the board he records the
message then listens to it using the attached speaker to make sure
it is operating properly.

CD and the Arrival Radar controllers need the ATIS code letter
to verify pilot acknowledgements on initial contact. All con-
trollers communicating with pilots, need to know what significant
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deviations exist 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 FD, 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
runway in use.

3.2.7 Control Panel for Backup FAA Microphone (Figure 3-21)

a) Locations (Figures 3-13 and 3-14)
CD
GC
LC
DEP-W
ARR-W
ARR-E
DEP-E
ER (2 panels)
b) Description

These panels are located at every radio equipped position in
the Cab and TRACON. They provide a backup to the TELCO equipment
. if communications become difficult because of a malfunction or
if maintenance is working on the system. Each panel 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.

c) Users

These panels are not used or checked regularly by the con-
trollers or supervisors. The panels require special microphone
jacks which are not kept in the Cab or TRACON. Many of the pilot
lights are apparently inoperative. '
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3.2.8 Standby Selector Panel for FAA Frequencies (Figure 3-22)

a) Locations (Figures 3-13, 3-14)
CC
‘ TC (TRACON Coordinator)
b) Description

These panels are used to select backup transmitting and re-
ceiving channels for the FAA radio frequencies used in air-ground
communications by the controllers. Backup channels are used when
communications over the regular system are difficult to understand
and when requested by AF. The panel in the Cab covers the fre-
quencies most commonly used by the Cab controllers (LC, GC, CD)
and the panel in the TRACON covers the frequencies most commonly
used by TRACON radar controllers.

c) Users

Panels tend to be operated by the CIC or TC, upon request
from a controller having difficulty communicating over the regular
equipment. Otherwise, he may ask any available controller to
select the standby frequency, or he may do it himself.

3.3 MONITOR PANELS

The following panels are used to monitor some of the equip-
ment. and operations at Buffalo. These are located at the CC
position and behind the CD and LC positions in the Cab and at
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-
scription of the equipment is given, as well as a description of
the action taken when a malfunction occurs.

A supervisor learns of an equipment malfunction through an
alarm or through notification by maintenance or a controller.
If conditions wagzrant it, he then notifies the other supervisor.
Then, they bofh inform their affected controllers. The WS
usually reports the failure to maintenance and logs the outage
on Form 7230-4 (Figure 3-4), Certain outages are recorded on the
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FIGURE 3-22, STANDBY SELECTOR PANEL FOR FAA FREQUENCIES AT CAB
COORDINATOR POSITION

3-38



COFFEE
AREA

2

STAIRWAY

[F s

G—-3

G— &

FIRE ALARM
MONITOR
PANEL

CAB
COORDINATOR

ILS MONITOR

CLEARANCE
DELIVERY

FLIGHT
DATA

GROUMD
CONTROL

ASSISTANT
LOCAL
CONTROL

(NOT STAFFED)

LOCAL
CONTROL

1

oW N~
s & & e u

ILS MONITORS AND CONTROL PANELS

FIRE ALARM MONITOR PANEL

VOT PANEL

RECORDER STATUS PANEL F
MSAW CONTROL PANEL

FIGURE 3-23,

OR AIR/GROUND COMMUNICATIONS

LOCATION OF MONITOR PANELS IN THE CAB

3-39




ARRIVAL  DEPARTURE 1
DATA RADAR 1
(WEST SECTOR)

5 ARRIVAL RADAR 1 p
(WEST SECTOR)
REFERENCE TRACON
AREA COORDINATOR
AT TSR RADRR 2
(EAST SECTOR)

DEPARTURE RADAR 2
(EAST SECTOR) T-ha
i (NOT STAFFED)

DEPARTURE™?
HANDOFF
(NOT STAFFED)

DEPARTURE
DATA

EXPANDED RADAR  (NOT STAFFED)

(NOT STAFFED)

STATUS BOARD

/

A ‘

-

1. ILS MONITORS
2. MSAW CONTROL PANEL

FIGURE 3-24. LOCATION OF MONITOR PANELS IN THE TRACON

3-40




Cab log as well. An "E" is usually typed in the margin of the
form next to an equipment failure entry. Another "E" is typed in
the margin next to a "Restored to Service" (RTS) entry. Some- .
times the "E's" are initialled by maintenance on the TRACON log,
usually at ﬁhe 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)

a) Locations (Figures 3-23 and 3-24)
Behind LC
ARR-W

b) Description

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 control the ILS on runway 5.
Near the top of the panel is a two position switch that turns on
the Localizer for the selected runway (FAA regulations prohibit
simultaneous operation of ILS systems on opposite ends of runways
and turning off the Localizer has the effect of cancelling the ILS
approach). The panel has indicator lights that show which system
is 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 system
to activate the standby components of runway 5 ILS and a telephone
to communicate with maintenance personnel at the field sites.
The small panel at the upper right corner of the main unit in-
dicates the source of the incoming call.
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FIGURE 3-25., ILS MONITORS AND CONTROL PANELS BEHIND LOCAL
CONTROL
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FIGURE 3-26. ILS MONITOR PANELS
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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 alarm
with volume control, and a power switch. The top row of indicator
lights are composed of three lights for each component of the ILS.
These are green, indicating normal operation; amber, indicating
that the standby component is activated; and red, indicating that
the component is off. The lower row of status lights flash an
amber light if a malfunction occurs. The runway 23 ILS auto-
matically activates the standby components when the main one fails.
When this occurs, the upper indicator for the component will show
amber (standby) and the lower one will flash amber (abnormal). An
alarm will sound, which can be silenced by pushing the abnormal
indicator light, which is also a switch. The flashing however,
will not stop until the system is fixed. If both the main and
standby fail, the red light (off) will go on as will the abnormal
light and the aural alarm. Again, the alarm can be silenced but
the light continues to flash. The bulb test button activates all
the indicator lights as a filament test. The dimmer adjusts 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 inches wide and 10 inches long. The one on the left is
for runway 23, but it is not functional. The other gives status
information for each component of the runway 5 ILS. A green light
indicates that the component is operational, a red light indicates
that it is not.

c) Users

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
runway. No further operation is required unless an alarm sounds.
When this occurs, LC observes what component is out, and silences
the alarm. He then notifies the CIC., When runway 23 is in use,
operations are not affected unless the standby system does not

3-44



engage properly. When runway 5 is in use and a component 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 5 ILS control panel is not
used, and AF is notified to turn on the standby component. When

a failure occurs, the CIC notifies the WS of the outage, who notifies
AF. The supervisors notify their affected controllers, and both
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
marker beacon has a slight effect, losing the glide slope has a
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-W observes the status
board to see if it has been previously detected and to verify the
panel. If it is not on the status board he reports it to the WS
or asks LC for a verification. The WS and CIC are notified, and
they take the appropriate action.

3.2.2 Fire Alarm Monitor Panel (Figure 3-27)

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

The Fire Alarm Monitor Panel is a large panel (approx1mately
1x 3 feet) that has an aural alarm and visual indicators that are
activated by smoke detectors, sprinklers, and fire alarms located
in the terminal buildings. On the panel, the east terminal is
delineated with lights identifying various parts of the building.
Other airport structures are identified by a single light next to
the name of the building. There is also a silence switch for
turning off the aural alarm.
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FIGURE 3-27. FIRE ALARM MONITOR PANEL BEHIND CLEARANCE DELIVERY |
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c) User

The CC uses this panel. It is virtually ignored unless the
alarm goes 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 personnel resets the system at the source.

3.3.3 VOT Panel (Figure 3-28)

a) Location (Figure 2-23)
cC
b) Description

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 indicator lights, green and red for normal and
alarm, respectively. It also has a buzzer, a reset switch, a
power switch and a blackout switch. The panel is always on, except
when it is turned off because of failure or a request from main-
tenance. The blackout switch turns off the transmitting capabil-
ities of the unit and is left "off" for normal operatioms.

c) Users

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 because the VOT fre-
quency is used to transmit the ATIS to aircraft on the ground.
Both supervisors log the outage on Form 7230-4.

3.3.4 Recorder Status Panel for Air/Ground Communications
(Figure 3-29)

a) Location (Figure 3-23)

CC
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FIGURE 3-28., VOT PANEL AT THE CAB COORDINATOR POSITION
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FIGURE 3-29, RECORDER STATUS PANEL FOR AIR/GROUND COMMUNICATIONS
AT CAB COORDINATOR POSITION
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b) Description

This panel monitors the system used to record controller/
pilot communications. There are two recorders, one starts auto-~
matically when the other fails or runs out of tape. Each 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 failure and a "LO/HI" switch that controls the
volume of the recording.

c) User

The CIC monitors the panel by occasionally checking the pilot
lights, making sure the active recorder is in the '"Safe'" status
and the other is "Ready'. If either indicate a failure, AF is
notified. Otherwise, no operation of the panel is required unless
the alarm goes off, indicating a malfunction. When this happens,
the buzzer is turned off, and the WS is notified, who in turn calls
AF. The outage is logged on Form 7230-4 in both the Cab and
TRACON.

3.3.5 MSAW Control Panel (Figure 3-30)

a) Location (Figures 3-23 and 3-24)
CcC
Behind WS

b) Déscription

The Minimum Safe Altitude Warning (MSAW) Control Panel is
part of an alarm system that indicates when terrain clearance
minimums are violated within the terminal area. The system also
has a conflict alert feature that triggers the alarm when aircraft
separation minimums are violated. The system provides an aural
alarm of a petential collision or low altitude problem, allowing .
adequate time for controllers to respond. Flashing data blocks on
the radar display call attention to the particular aircraft
involved.
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FIGURE 3-30, MSAW CONTROL PANEL AT CAB COORDINATOR POSITION
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The panel includes a volume control knob, an on/off switch,
a test button for the alarm speaker and red and green indicator
lights. The green light indicates the system is on and operating
properly while red indicates a malfunction. The speaker for the
MSAW control panel is located next to it in the Cab, and to the
right of the Departure Data position in the TRACON.

c) User

The WS and CIC are responsible for seeing that the unit re-
mains on and is operating properly. They observe the panel at
least once during their shift., If a long time passes without
hearing the alarm, they may push the test button to check it.
This is usually not the case, as the alarm often sounds several
times during a shift. The unit is turned off only upon a re-
quest from maintenance. The volume control is rarely adjusted.

When the alarm sounds the radar controller and LC check their
radar displays to see which aircraft are affected. The controller
responsible for the aircraft assesses the validity of the alarm,
and alerts the pilot of the situation and advises him of appropriate
corrective action if necessary.

3.4 SUMMARY

The contents of this section are summarized in Tables 3-1
and 3-2 which illustrate the distribution of tower equipment
among the controller positions in the Cab and TRACON, and the
access of controllers to this equipment. Equipment provided with
automatic status monitoring is also indicated.

The Buffalo Tower has a standard complement of equipment
for a Level III tower. There are, however, several significant
aspects of the equipment that should be noted. First, there are
as many as five controller positions, with equipment, that are
not regularly staffed. These include Expanded Radar, Departure
Data, Departure Radar-2, Departure Handoff and Assistant Local
Control. |

3-52



INAWAIN0T AHUVHS ¢y aasn X

ONIYOLINOW DILVWOLOV NOILVDO1 o

. TANVd TOYLNOD MVSKWA

SNOILVDINAWWOD ANNOY¥Y/4IV ¥0d TANVA SNLVLIS dIAI0D T
_ TANVd L1OAA

TINVd YOLINOW WIVIV FAIdA

STANVd TOYILNOD ANV SYOLINOW €7 ANV § SAVMNMIA

1@@@

O=« O

STANVd YOLINOW

SAIONANDTYA VVd ¥0d TINVd YOLDHTAS AGANVLS
INOHJOYDIN Vvd dnYOvd ¥0d TANVd TOULNOD
STOYLNOD ONIQYODHTY SILVA

TANVd TOYINOD TIOWHY YOLVMANHD ANIONH STV
TANVd TOYINOD IHOIT HOVOUddY €7 AVMNMY,
TANVd TOYINOD LHOIT HOVOUddY § AVMNOM,
HOLIMS TOYINOD TITY €2 AVMNNY

TANVd TOYLNOD ONILHOIT a1dId

_ STANVd TOYINOD

TANVd YAUA

SINTWNYLSNI ANIM
dILINILTV TVLIDIA

O

elC)
& OB B0 O =

001D HTOSNOD
NOILVIWHOINI YHHLVAM ANV HWIL

nl =g

| +®

O YILAWILTV IOTYNY
X

s

20

0 ININdINn0d

©
&}
2

SSAD0V YATTOUINOD ANV NOIINGIVILSIA INTWAINOE 4vD °T1-¢ 919V

3-53



INGWAINOH aguvHsS ¢ ygsn X
ONTYOLINOW DILVWOLOV 4 No1ivdoT (O

A”v TENVd TOUINOD MVSW/

O TANVd YOLINOW £z AVMNOY -
A”v TANVd YOLINOW § AVMNMIA
STANVd YOLINOW

SHIDNANOAYA VVd Y04 THANVd ¥OLOFTHS AHUNVLS
ANOHdOUD IN VVd dnMOVd ¥0d TANVd TOYLNOD

Y
X
O _ STANVd TOYLNOD
, THNV YAYA
. | SLNAWAYLSNI GNIM
. . YALANILTY TVLIDIA
YHLANILTV SOTVNY
®

Amw X AD0TD HTOSNOD
NOILVWJOANI YHHIVIM ANV dWIL

av  SM ININAINDT

-
1
(=4
<<
(e
J
(=4
=]
[an]

SSHIDV YITTIOYINOD ANV NOILNEIYLSIA INFWAINDI NOJDVYL °z-¢ H14VL

<+
n

1
[\a]



Some'equipment at active controller positions, such as the
ALS Engine Generator 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
ARR-W, the fire alarm monitor panel, and the analog altimeters,
are rarely used., Still other pieces of equipment, such as the
runway 5 ILS Monitor and Control Panel in the Cab, appear quite
awkward to operate.

' Finally, there is a great deal of posted paper at the con-
troller positions in the Cab and TRACON. These pieces provide
instructions and necessary information for operating equipment
such as the runway and approach light systems, the FDEPs as well
as landing minimum information, NAVAID frequencies and various
charts. This paper may be used by any controller, however, the
journeyman controllers refer to it much less than the develop-
mentals (controllers being trained and not yet qualified at
all the positions), of which Buffalo has a large number.
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4, STATUS INFORMATION

The sources of and controller requirements for information
on operational status are presented in this section with a dis-
cussion of NOTAMs and other procedures for determining and dis-
seminating such information on equipment in the following
categories: '

o Weather Equipment and Clocks
o NAVAIDS (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
of equipment. These checks are formally made three times a day
during 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 equipment. The WC
is conducted by each Watch Supervisor (WS) and Controller in
Charge (CIC) at the beginning of their shifts. The equipment
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
Panels. The individual controllers check the equipment at their
positions 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. Both the WS and CIC inform their
affected controllers. All equipment outages are logged on the
TRACON Form 7230-4 by the WS and most outages affecting Cab
operations are also logged on the Cab Form 7230-4 by the CIC.

In the TRACON, the WS reports equipment malfunctions to the
responsible maintenance organization and logs the outage. He
notifies his affected controllers, and the CIC, if the Cab opera-
tions are affected. If notified, the CIC relays the information to
the Cab controllers that are affected. Individual controllers may
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note the outage on a piece of scratch paper to use as a refer-
ence. Flight Data (FD) writes it on the ATIS board if it is of
interest to pilots. Clearance Delivery (CD) may note it on a
plastic flight strip holder (Figure 4-1) with a grease pencil.
This. 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
large plastic status board located 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
eqqipment has been '"Restored to Service'" (RTS). Then he notifies
his affected controllers and the CIC, if the Cab 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 references concerning the malfunction.

When the WC is completed, the following notation is made on
both logs: '"Watch Check List Complete' (WCLC), along with entries
concerning any malfunctioning euqipment.

4.1 CLOCKS AND WEATHER EQUIPMENT

The clocks and weather equipment 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 subsequently disseminated.

4,1.1 Console Clocks and ARTS-III Clocks

a) Status Determination

The status of the console clocks and the ARTS-III clocks are
determined as part of the WC and also by controllers using them.-
This is done by comparing each time reading with an independent
reference. A console clock can be checked by using a wristwatch,
a console clock at another position, or the time on the radar
displays. Likewise, the ARTS-III clock can be checked using a
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FIGURE 4-1. PLASTIC FLIGHT STRIP HOLDER FOR MESSAGES AT
CLEARANCE DELIVERY
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wristwatch or a console clock. Since time on the ARTS-III 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 controllers 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 supervisor, 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
Arrival Data (AD), Departure Radar 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-III clock is reset every day after the ARTS is re-
turned to service during the midshift. This is performed by the
ARTS technicians in the equipment room. Once or twice a week, the
WS calls the WWV radio time service to obtain the exact time,
which is subsequently 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 information is needed by the CC, WS and controllers
that use the equipment. When it occurs in the TRACON, the in-
formation is needed by only the WS and controllers that use the
equipment.

Information concerning the failure of all the console clocks
or the ARTS-III clock is needed by both supervisors and all con-
"trollers. '

c) Status Information Dissemination

When a Cab controller notices the outage of his console
clock he reports it to the CIC, who notifies his affected controllers
and the WS. The WS notifies AF and logs the outage. If the CIC
notices the outage, he notifies his affected controllers and the
WS. Once again, the WS notifies AF and logs the outage. The.
independent failure of a console clock is usually not logged in
the Cab but the status information is passed on to relieving
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personnél if the problem remains uncorrected. In the TRACON,
the same procedures apply for the failure of a single clock with
the exception that the Cab is not notified.

When all the Cab and/or TRACON console clocks stop or are
erroneous (é rare occurrence caused by power fluctuations or
failures), the supervisor who first becomes aware of the problem
informs the other and they disseminate the information to the
controllers. The WS reports the outage to AF. The outage is
logged in the Cab and TRACON. When the ARTS-III clock fails, the
‘same action is taken as when all the console clocks fail.

Unless a power failure occurs (during which most equipment is
out until the standby power system is engaged) there is always a
baékup source for time information, either the ARTS-III clock or
another console clock.

4,1.2 Analog, Digital and ARTS-III Altimeters

a) Status Information

The status of the analog and digital altimeters is determined
as part of the WC and by controllers using them. The controllers
cross-check their altimeters with ancther instrument, the SA
weather report or the ARTS-III reading. Any altimeter is con-
sidered out of service if it is off by 0.02 inches or more.

Flight Data (FD) enters the altimeter reading onto ARTS. He
does this hOurly, using the altimeter reading from the SA message,
or more often if an SP message is received with a different
altimeter 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

Information requirements concerning the independent failure
of an altimeter are the same as those for a console clock.
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The failure of all the altimeters is only remotely possible
because the analog instruments operate independently of each
other. The failure of the digital instruments or the ARTS-III
altimeter reading, however, would require that the supervisors and
all controllers be notified.

c) Status Information Dissemination

Outages of the altimeter instruments are disseminated in the
same way as the console clocks (Section 4.1.1). They are repaired
by AF, and logged on Form 7230-4 as are console clocks.

FD notifies the CIC if the ARTS-III altimeter reading mal-
functions (such as being unable to enter an updated figure). The
CIC informs the Cab controllers and the WS, who notifies his con-
trollers and the ARTS technicians. Both supervisors log the
outage. If a radar controller notices an ARTS altimeter error
(usually a reading more than 0.01 inches from the current), he
notifies the WS. The WS notifies the CIC, who tells FD to update
the reading.

Backup sources for the altimeters include another altimeter,
the ARTS-III display, and the WSFO weather reports. Conceiveably,
all the digital altimeters could fail because of a power failure
and the analog altimeters, at the Cab Coordinator (CC) and Arrival
Radar-East (ARR-E) positions, would still be operative.

4,1.3 Wind Direction ‘and Velocity

a) Status Determination

The status of the analog wind instruments are checked as
part of the WC and at other times by controllers using them.
Their status is determined by observing the indicators to see if
they are moving, by cross-checking instruments to see if they are
consistent, by making sure the readings are similar to those on
the weather reports, and by the Weather Service Forecast Office's
(WSFO) daily checks. The latter is done by the WSFO telephoning
FD and making sure the Cab instruments correlate with the WSFO's.



Since the controllers continuously use the instruments, they
tend to know immediately if a malfunction occurs, usually because
of a sudden and unwarranted indicator change .

b) Status Information Requirements

When a single wind instrument fails, the status information
is needed by the controllers that use the instrument, their im-
mediate supervisor, and the WS.

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

c) Status Information Dissemination

Controllers report the failure of a single wind instrument
to their supervisor. 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.

When all the wind instruments fail (usually due to icing
or high winds), the supervisor that first notices the problem
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 outage.

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

the TRACON. They disseminate the information to their supervisors
and the other controllers. ' ' '

Other backup sources for wind information include the SA
weather report and the wind sock at centerfield.

4,1.4 Runway Visual Range (RVR)

a) Status Determination

The status of the RVR system is established by AF and con-
trollers using the equipment. AF checks the system daily and
calls the CIC and WS to verify the visibility readings on the
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three displays. While AF is checking the system, the displays
show a "T" indicating that it is in the test mode. Controllers
also check the system as they use it, making sure that the in-
dicator lights show the proper setting and day/night mode. An

"E" is displayed if there is an error in the system. Local Con-
trol (LC) also checks the readings to make sure that they are
consistent with what he can actually see. Arrival Radar-West
(ARR-W) and Arrival Radar-East (ARR-E) do this to a lesser extent,
checking the readings against the weather messages 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 display indi-
cates a few thousand feet RVR. These problems often occur in
winter, when blowing snow clogs the lenses of the transmissometers.

Usually, only one transmissometer fails at a time. When this
occurs, just the single RVR is put out of service, the other two
remaining functional. Landing minimums for the airport are
controlled by the touchdown RVR and either one of the midrange
and rollout (if all three are provided, one of the latter two
is used as an advisory; the other two are controlling). Thus,
the RVR can not be used without the touchdown value and either
one of the other two.

b) Status Information Requirements

When the touchdown RVR malfunctions during marginal visibility
conditions, the information is needed by FD (to record on the
ATIS), CD (to inform departing aircraft that do not have the
ATIS), ARR-W, ARR-E, and the supervisors. If it malfunctions dur-
ing periods of good visibility, the information is needed by only
the supervisors, LC, and the Arrival Radar positionms.

Information concerning failures of either the rollout or
midpoint RVRs is needed by only the supervisors, LC-and the
Arrival Radar positions. If they both fail at once, however,
the status information requirements 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 needed by the controller
who normally uses the equipment, his supervisor, and the WS,
During marginal visibility conditions, the positions with the
operating panels must also be notified, to coordinate relaying
RVR values to that position, or his aircraft.

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

¢) Status Information Dissemination

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

When LC notices an RVR malfunction, he notifies the CIC, who
reports it to the WS. The WS informs ARR-W, ARR-E (if visibility
conditions are marginal), and AF. AF verifies the outage, then
it is logged on the Cab and TRACON Form 7230-4s, The other con-
trollers are notified as necessary, depending on whether the
failure is to the single panel or one of the transmissometers and
the current visibility conditions.

When an Arrival Radar controller notices an RVR malfunction,
he notifies the WS, who notifies the CIC (if conditions are margin-
al) and AF. The CIC notifies LC. Again, AF confirms the outage
and it is logged on both Form 7230-4s. The other controllers are
notified when the touchdown RVR is out or both the midrange and
rollout RVRs are out; and visibility conditions are marginal.

Other backup sources fof surface visibility information include
reference objects 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

Radio and Visual NAVAIDs are discussed in this section ac-
cording to their status determination, controller requirements
for status information and the subsequent dissemination of the
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FIGURE 4-3. VISIBILITY REFERENCE CHART
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information. The NAVAIDs inélude the runway and taxiway lights,
the approach lights, the Instrument Landing System (ILS), and the
VORTACs near Buffalo.

4.2.1 Visual NAVAIDs

The visual NAVAIDs include the following light systems at
Buffalo airport (Figure 4-4):

Runway 23: High Intensity Runway Lights (HIRL)
Centerline Lights (CL)
Touch Down Zone Lights (TDZ)

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

Runway 5: High Intensity Runway Lights (HIRL)
Centerline Lights (CL)
Touch Down Zone Lights (TDZ)

Simplified Short Approach Light System with
Runway Alignment Indicator Lights (SSALR)

Runway 32: Medium Intensity Runway Lights (MIRL)
Runway End Identifier Lights (REIL)

Visual Approach Slope Indicator - Left Side of
Runway (VASI-L)

Runway 14: Medium Intensity Runway Lights (MIRL)
Taxiway Ligﬁfé ) ‘
a) Status Determination

The status of the visual NAVAIDs at Buffalo are determined
through visual observations and the monitoring of status panels
by controllers, maintenance checks by the NFTA and AF, and through
pilot reports.
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When a malfunction is noticed, minor repairs may be made im-
mediately. Long term outages which reduce the usefulness of the
NAVAID require a NOTAM (Section 4.5). NAVAID outages are logged
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 NFTA. They radio
Ground Control (GC), who relays the request to have the lights
activated to LC., NFTA initiates a NOTAM if outages are not im-
mediately repaired. LC also checks the lights when they are in-
itially turned on and periodically while they are in use. Oc-
casionally, pilots may report outages of these NAVAIDs to GC or
ECk

2) CL, TDZ

The NFTA also checks the CL and TDZ lighting systems daily,
again contacting GC to have them turned on. Since these lights
are flush with the runway surface and directional in nature, fhey
can not belseen from the tower. Status information on these
NAVAIDs occasionally comes from pilot reports, who usually notify
LC.

3) ALSF-1, SSALR

These approach light systems are checked regularly by AF.
They radio GC, who relays the information to LC to have them
activated:  LC also monitors them when they are on, using the.
aural and visual alarms on the control panel. Pilots occasionally
report outages to LC.

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.
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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 activated. This system is not visible from the tower.
Pilots occasionally report VASI-L outages to LC.

b) Status Information Requirements

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

In the Cab, the CIC needs status information on all visual
NAVAIDs, to be aware of landing minimums, traffic flow and other
limitations resulting from an outage. LC needs status information
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, MIRL, and taxiway lights because
aircraft under his control use them and he needs status on the
CL, TDZ, REIL, and VASI-L to anticipate the movement of ground
vehicles working on 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 operations of the
facility. The Arrival Radar.controllers (ARR-W and 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
needs status of the VASI-L as aircraft under his control may use
the NAVAID when approaching runway 32. The TC needs the status
of the same visual NAVAIDs as ARR-W to coordinate traffic flow
from the ARTCC.
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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 to 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 controllers
and logs the outage. The WS calls either AF or NFTA, depending on
which organization is responsible for the NAVAID.

4.2.2° 1ILS

The runway 5 ILS includes the following components: the
localizer (LOC), the glide slope (GS), the compass locator (LOM),
the outer marker (OM), and the middle marker (MM). The runway 23
ILS includes these and also an inner marker (IM). Figure 4-5 shows
the location of the marker beacons and Buffalo VORTAC.

a) Status Determination

All of the ILS components are monitored by the equipment
discussed in Section 3.3.1. Additionally, AF checks the system
regularly, notifying the CIC or WS of any malfunctions. Oc-
casionally, pilots may report a failure to LC or an Arrival Radar
controller, in which case a verification is obtained from another
aircraft.

b) Status Information Requirements

In the Cab, the CIC needs status information for the same -
reasons as with the visual NAVAIDs. LC requires status informa-
tion on the ILS because he monitors aircraft using it. FD requires
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 aircraft departing secondary air-
ports that may use the ILS to land at Buffalo. The Arrival Radar
controllers 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--
vise approaching aircraft that may not have ATIS information.

¢) Status Information Dissemination

When AF detects an outage of any ILS components, they inform
the WS and the FSS. The WS informs the CIC. They inform the af-
fected controllers and log the outage (the FSS issues a NOTAM).

When a controller notices a malfunction, he notifies his super-
visor, who notifies the other supervisor. The supervisors inform
the affected controllers and log the outage. The WS notifies AF
to have the malfunction repaired.

4,2.3 Area Radio NAVAIDs

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

a) Status determination

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 checks the BUF
VORTAC; and the ARTCC relays information on the others. Oc-
casionally, status information comes from pilots reporting dif-
ficulty in receiving a particular NAVAID. When this happens,
controllers try to get a confirmation from another aircraft.
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b) Status Information Requirements

All of the staffed controller positions as well as the super-
visors need status information on the BUF VORTAC because of its -
importance as a navigational reference for arrival routes, de-
parture routes, missed approaches and holding patterns as well as
broadcasting the ATIS message.

Due to their importance in defining navigational fixes for
entering and departing the Buffalo Terminal Area, the status of
certain VORs and TACANs outside the Terminal Area are of interest
to TRACON controllers. These NAVAIDs are listed in Table 4-2 and
indicate the TRACON controllers interested in their operational
status. Most controllers, however, vector aircraft approaching
and departing Buffalo using compass headings and therefore, do not
rely heavily on VORs and TACANs and so, operationally do not need
to know the status of these NAVAIDs. Nevertheless, the informa-
tion is useful for advisories to pilots.

AD needs status information on all the VORTACs/TACANs shown
in the Table because he gives clearances for aircraft at satellite
airports. The departure routes may require amending because of
radio NAVAID malfunctions. DEP-W needs status information on all
the VORTACs because he may give aircraft clearances to any of them.
He does not need status information on the IAG TACAN, however, as
it is used by military aircraft approaching Niagara. The Arrival
Radar controllers need status information only on the NAVAIDs
within their respective airspace, with the exception of BUF and
DKK, which are in the East Sector but are needed by both ARR-W and
ARR-E. 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 (NOTAMs are discussed in detail in
Section 4.3) concerning a radio NAVAID outage, FD in the Cab and
AD in the TRACON remove them from the electrowriters and give them
to their supervisors. If the outage concerns the BUF VORTAC, the
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supervisors inform all their controllers, and log the outage on
Form 7230-4. The WS or AD also post information on the TRACON
status board. Other VORTAC outages are disseminated to the affected
TRACON controllers (Table 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, AF, his affected controllers and the CIC if
it concerns the BUF VORTAC. He logs it on Form 7230-4 and either
he or AD post the information on the status board.

4,3 NOTAMs

. NOTAMs are received from the FSS on the electrowriter. The
information contained in NOTAMs concerns radio and visual NAVAID
outages, equipment outages, and airfield hazards. NOTAMs are sent
to notify the controllers of routine outages for maintenance as
well as unexpected malfunctions.

They may be initiated by AF, NFTA, the WS or FSS. When the
WS initiates a NOTAM, he telephones the FSS and gives the necessary
information. The FSS then officially issues the NOTAM on the
electrowriter. Usually, the WS knows of a pending NOTAM before it
is issued as the tower is in contact with the organizations that
initiate them. Often, an outage is brought to the attention of
someone in the Cab or TRACON, then relayed to the WS before the
official NOTAM is issued.

NOTAMs usually include an airport identifier (some NOTAMs
received at Buffalo pertain to Niagara, Rochester or some other
airport), a class code (not of use to controllers), NOTAM number,
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.

The NOTAM shown on the left side of Figure 4-7 is translated
as follows: (The other NOTAM in Figure 4-7 was taken over the
telephone by FD when the electrowriter was out of service. It
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describes the location of a 70-foot crane operating near the air-
port. At the end of the message 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).

A-326 - It is NOTAM Number 326.

Text - Effective at 0800 EST Monday 6/16/80 United Airlines
Gate number 15 will be closed for rehabilitation. The closed

portion will be marked with orange and white log barricades..
(portion unreadable). All escorts to be provided by NFTA radio
vehicles. This work to be completed in 7 weeks.

FSS 6/13/(time unreadable) - Issued by the FSS on 6/13/80 at
(time).

Portions of a NOTAM that are unreadable are generally ignored
if the text of the message 1is understandable, otherwise the FSS is
called for the information.

NOTAMS are in effect until a cancellation notice is received
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
notifies the CIC. If necessary, FD records the information on the
ATIS. He places the NOTAM on the NOTAM Board (Figure 4-9) at the
CIC position, which has separate areas for airfield notices, NAVAID
outages or area notices. Either the CIC or FD notify the affected
Cab controllers. Sometimes, a controller may write the NOTAM
information on a piece of paper or the flight strip holder for mes-
sages (see Section 4.0) and keep it at his position for reference
(Figure 4-10 shows an abbreviated text of the NOTAM concerning re-
pairs to gate 15). When the cancellation is received, FD removes
it from the electrowriter, informs the CIC and removes the original
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NOTAM, 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 Area. When
the cancellation is received, AD removes the message, informs the
WS and erases it from the status board. Either of them inform the
affected controllers. The NOTAM and cancellation notice are
discarded.

4.4 SUMMARY

The status of equipment and NAVAIDs at Buffalo is determined
through regular equipment checks made by controllers, supervisors,
AF, NFTA, WSFO, and the FSS. Status is also determined by control-
lers using the equipment and pilots navigating with the radio and
visual NAVAIDs.

Controller requirements for operational status are based upon
position responsibilities, the equipment used and airspace alloca-
tions. Dissemination of status information is primarily made by
the supervisors verbally informing the affected controllers 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

OVERVIEW

A brief description 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 Flight 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 to position.

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

o Flight 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 forms.

Flight data equipment at Buffalo is typical for an ARTS III Tower.
The Cab contains 2 FDEP 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 mounting 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,
and the two approach control positions (for Stage III arrival
strip preparation and Stage III overflights). A scratch pad is
used at the AD position for general note taking and to record
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flight 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-
ture flights) and LC (arrival sequence). VFR non-Stage III flights
are logged on a mechanical counter at the LC position. 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

General Aviation 46%
Military 7%

A relatively small percentage (14%) of these strips were hand-
printed.

Manual notations on Buffalo strips are common. In the Cab,
these include checkmarks (indicating coordination compliance) and
initial 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
than Buffalo).

Transfer of control of flights from Buffalo to the Toronto
Center in Canada must be done by telephone. The Canadian air
traffic control network is presently connected to the U.S. system
via voice communications only. (Future plans are to integrate
the two systems on a computer network.) Flights departing Buffalo
for Toronto require the FD controller in the Cab to call the
Toronto Center with an approval request. Such action is indicated
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by a third checkmark on the departure flight strip. Flights de-
parting 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 wooden flight strip
box at 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 an altitude above 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.

5.1 PURPOSE AND DEVELOPMENT OF THE NATIONAL FLIGHT DATA SYSTEM

The purpose of the National Flight Data System is to provide
air traffic controllers with the information necessary to safely
and efficiently control flights operating at FAA controlled air-
ports and in FAA controlled 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-
lied upon the voice radio link with pilots for the receipt of
flight data. It was common practice for controllers to maintain
this flight data on blackboards and scratch pads. This initial
system was gradually improved as a result of technological advances
in the fields of communications, radar and navigation.

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 takeoff; these flight plans pro-
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vide the computer network with a data base on filed aircraft
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 air 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 from the FDEP units in the
form of machine printed paper strips (1" by 8'") called flight
progress 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 are 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 keyboard which enables the controllers to
access the computer stored flight data base to request, modify,
or add flight data.

For flights without a machine printed flight progress strip
(e.g., VFR flights), controllers use the voice radio 1link with
pilots to obtain the flight data necessary for control purposes.
The controller hand prints this data on either a blank flight
strip or a paper scratch pad. Controllers depend upon radio com-
munications with pilots to supplement, confirm, or modify all forms
of flight data including machine printed or hand printed flight
strips or scratch pad data.

Controllers also receive limited flight data from the radar
surveillance displays located in both the Cab and TRACON.
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In addition to maintaining flight data, controllers use
flight strips and scratch- pads to maintain other traffic manage-
ment information, such as noting how a flight is to be controlled
or noting that a particular instruction has been issued to the
pilot. Controllers may also use blank flight strips to record
pilot weather reports (PIREP) or aircraft emergency 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 taxiing instructions; VFR
departure flights may be 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 flight strips with electronically displayed
flight data.

S.2 FLIGHT DATA EQUIPMENT AND LAYOUT

The air traffic functlon at the Buffalo Tower is supported
by flight data equipment located in both the Cab and TRACON; the
layout of these facilities and the location and function of the
equipment therein is described below.

5.2,.1 Tower Cab

Flight data equipment in the Cab includes two FDEP units,
one Conrac unit, and one BRITE radar unit (Figure 5-2).

The main FDEP unit (Figure 5-1) is equipped with a keyboard
and is located at the Flight Data (FD) position. This unit gen-
erates machine printed flight strips for all filed departures
for Buffalo and secondary airports in the terminal area (approach
control area). A spare FDEP unit without a keyboard is located on
the side counter to the left of the Clearance Delivery (CD) posi-
tion; this spare unit is used during an outage of the main FDEP.
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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 Conrac 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 (usually 20 miles). Second,
it displays the radar beacon codes assigned to Stage III departure
flights; individual codes are assigned by the ARTS computer and
displayed on a "preview area" on the screen following a requested
entry on the ARTS keyboard by CD. CD communicates the code to
the pilot of the Stage III departure. The code is entered on
the aircraft transponder by the pilot, usually following takeoff.
The beacon code enables the ARTS system to identify an aircraft
through radar interrogation. Stage III departure flights processed
in the Cab on the ARTS keyboard and the Conrac appear on the radar
surveillance screen tab list of the Departure Controller in the
TRACON; the tab 1list data includes an alphabetical letter, the
aircraft identification, and the beacon code assigned.

A third unit of flight data equipment in the Cab is the BRITE
radar (Figure 5-3) suspended above the Assistant Local Control
position on a track., The BRITE radar screen displays radius of
the ASR. (The radius can be varied 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 between successive IFR departures. LC will also reference the
BRITE when Approach Control in the TRACON notifies the Tower on the
sequencing of arrival flights. The BRITE unit also has a tab list
which displays the aircraft identification of the last three in-
strument operation flights which have landed at Buffalo. The
tab list flight data provides a reference for Ground Control (GC)

when issuing taxiing instructions to arrivals.

5-8



FIGURE 5-3. BRITE RADAR AT ASSISTANT LOCAL CONTROL

5-9



5.2.2 TRACON

Flight data equipment in the Buffalo TRACON (Figure 5-4) in-
cludes two FDEP units and the ARTS Plan View Displays (PVD's) at
the radar positions.

The méin FDEP 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 all IFR filed
operations (arrivals, departures, and overflights) for Buffalo
and secondary airports in the terminal area. A spare FDEP unit
without a keyboard is usually stored at the Departure Data posi-
tion (DD) which is not staffed. In the event of an outage of the
main 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 TRACON is also displayed on the ARTS Plan
View Display equipment. Each instrument operation beacon target
on the radar screen is tagged with a so called ARTS '"data block."
This data block displays flight data regarding aircraft identifi-
cationl, altitude, and ground speed; flight data on ground speed
and aircraft type is alternated within boundaries of terminal
radar. The ARTS data block tracks the beacon target and is con-
nected to it via a short "leader" line. Controllers at each radar
position may vary the size of the data block within a specified
range to suit their personal preference.

The PVDs also display '"tab 1list" flight data near the peri-
meter 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
data includes an alphabetical letter, aircraft identification and
assigned beacon code.

1The letter "H'"/may also appear in the data block to designafe

the aircraft as heavy; this heavy aircraft indicator helps con-
troller determine special handling requirements.

5-10



PVD

O

ARRIVAL  DEPARTURE il
DATA  RADAR 1 (:::)
FDEP (WEST SECTOR)

ARRIVAL RADAR 1

(WEST SECTOR)
TRACON
COORDINATOR

ARRIVAL

RADAR 2 (:::)
(EAST SECTOR)

DEPARTURE RADAR 2

(EAST SECTOR) M
(NOT STAFFED)

DEPARTURE— ™

~ HANDOFF
FDEP SPARE (NOT STAFFED)

O
DEPARTURE
DATA
EXPANDED RADAR  (NOT STAFFED) || | |

(NOT STAFFED)

STATUS BOARD

/

:I REFERENCE
AREA
WATCH
SUPERVISOR
FIGURE 5-4. LAYOUT OF FLIGHT

5-11

DATA EQUIPMENT IN TRACON

PVD

PVD




FIGURE 5-5. FLIGHT DATA ENTRY AND PRINTOUT (FDEP) UNIT IN TRACON
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5.3 - FLIGHT DATA ANALYSES AND PROCESSING

5.3.1 General Flgght Data Information on Buffalo

Flight data is primarily maintained in the Tower Cab and
TRACON by means of flight strips. These rectangular paper strips
provide an individual data base reference on the flights requiring
air traffic control service in the Buffalo terminal area.

Flight data is also maintained on' paper scratch pads (5" by
7"); these pads enable controllers to make notes on operational
flight data or flight data coordination requirements. In the
Tower Cab, scratch pads are used by controllers at the CD, FD, GC
and LC positions; in the TRACON, a scratch pad is used frequently
at the AD position.

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

o arrival flight strips;
.0 departure flight strips;
o overflight flight strips.

Flight strip format varies since operational flight data most im-
portant to the controller varies with the type of flight. For
example, on an arrival flight strip, the coordination 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
and route of flight through the terminal area. These three basic
formats are presented in detail in the following sections.

Flight strip form refers to whether the strip is machine
printed by the FDEP or hand-printed by the controller. The 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
are generally for flights with IFR filed flight plans; hand-printed

5-13



sesodind [BUOTIBWIOFUF 103 Toijuo) arnjiedag 103 pue [oijucd yoeoaddy xoF driys ocoﬂ

e -1a3uno3

IBOTUBYD3W UOC

00Z1-3pod *00Z1-2apod *00Z1-2pod Y3y13 Bor T1IM

uoIB3q 93IIXISTP (9-z "314) uod>eaq 33aIISIP *I23Uncd uodwvaq 33IIISYTP 07 ‘edueleay[d

-uou Aq lwpei °83Iy JSTFIBAfL -uou Aq iepel Tedtueydau -uot Aq iepel Jjoayel 1o3 ped

uc payyjIUIPE 3iodiyy uy uo pajITIUIPE uo 3yIFi3 uc pajifiuapy aduaiajal [IIM

3381e3 Liemjld [-YITM IT Iamo] 398183 L1euwpig 801 1TIM 21 3adiey Liewyag 07 -8uyixe; 103

*papiaoad 03} j1e3 3Isnu *papiaoad *ped yoleids *papiaoad ped yojeidss uo
233A195 Iwped 30ITd "3Ine 9dJAlas Jeped uc s3syy J1 8JTAI3aS i1BpSI 48113 oy ITIM 111

ON °3Ino pafiEy Parity 10 ON °23n0 Pajily “ino paTEy 10 ON °3Inc payjyiy 29 ‘palofdmod a3e35-uoN

10 PaA}adal 3JON PaATadal jON 10 paAjadail joN PaATad31 jON 10 PaATadax 30N dyiys 343113 oN HdA

s1amM0] £qisau
Y31JA UOTIBUYPIOOI
SIATOAUT 13T 3T
'dy13s @3yam pinod
13710i3u0d Qy
*sluv 8ursn apod
uodeaq Y3yryiasc
sulyssw i1arjoil
-u0) “uj-yieEd
1071d 4q papya

*eaederN

WOlJ UT-[[BD B SEM
3T ¥T driys a3yim
PINO2 I3ffoij

-uod qy  °Siyv
dursn apod uodeaq
sudisse 1ajroi3
-u0) “ug-[red

. 3011d £q pap1a

*I3f10X}

-uoj ainjied
-9 Y3is dyia3s
S93BUTPIOOD

av  “qeJ uyv @d

‘pieO

-£a) giyy uo In
-uy eyeq  “ydriy
03 2pod uode’q
udisse o3 seiuo)
sasn (0 *IYByyJ
JO UOT3IDISITP pus
‘apniriye ‘addy
‘uoy3edrFIUapI
3JBIDITE Sapny3
-uy B3Bg “ur-[red

-o01d uoyjBWiouUY "3no -o1d uoyjEUIOFUY *ped yosjeads £q umop parted 3o017d Aq papraoad
Y3iTM I3[J0iIju0]y P3ITI1J 10 Y3IN 13][elluc) uo S3ISI] UOTIBWIOJUT YIIM UOTIBWIOJUT YITM (part3-uoN)
yoeoidd paAadal ‘3no pariiy o 1311013U0D ( ,13[T013U0D (D 111 @3e3g

Aq pajuyad puwy 30N PaATadnal jop Aq pajujid pusy £q pajutid pusy ¥dA
-sdya3s om3 3q Ino pafrty Io d3agd 4yq ped yosields d3ad £q daqd 4q partd
Tinee Cr=arclvg PaAadal 3oN PaIUTLd SUTYI®N | o:oomuwﬁﬁho PaIUTId aujyoEl PaluTid auUTYIBY AdI
Pajutid aurydel uuv>wwww&muoz
zou<xh qe) NODVUL qed NOOVHL qe)
s3ydy13aaap SIBATLIY saxnjaedaq

01vddnd LV ILHOITA J40 HdAL A9 SdIYLS LHDITd QUVANVLS 40 W04 ANV SHD¥N0S °1-S9 HTIVL

5-14



strips are generally for VFR Stage III 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 made on both printed
and handwritten strips. They include:

o Noting changes to update the 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 arrival).

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

o Noting that required inter-controller coordination 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 instruction 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).

o Noting information for other than controller purposes such
as for traffic counting or incident reconstruction (e.g.,.
radar surveillance approach).

Examples and explanations of manual notations for both printed and
handwritten flight strips are presented 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 Cab 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
strips 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 bays and boxes. The regular bays are constructed into the
console equipment and serve as flight strip holding areas. 1In the
Cab, there is only one flight strip bay (9 strip capacity) located
at the Assistant 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
are divided into '"pending'" and active sections by a movable strip
separator. The AD bay is similarly divided into Buffalo and non-
Buffalo departures.’

The wooden flight strip boxes are mobile and are custom de-
signed for a capacity of eight strips, and tilted slightly for
visibility (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
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FIGURE 5-6. SCRATCH PAD DATA AT GROUND CONTROL -
ASSISTANT LOCAL POSITIONS



FDEP

COFFEE
AREA

STAIRWAY

SPARE

FIRE ALARM .
MONITOR CLEARANCE
PANEL DELIVERY

o CD SCRATCH PAD
o CD FLIGHT STRIP BOX

FLIGHT
DATA

CAB o FD SCRATCH PAD _— -
COORDINATOR o FD FLIGHT STRIP BOX

GROUND
CONTROL

STRIPS FLUSH ON COUNTER

o GC STRATCH PAD

: ASSISTANT
o LC SCRATCH PAD LOCAL

o LC FLIGHT STRIP Box —CONTROL
(NOT STAFFED)
o STRIP STORAGE BIN

0 MECHANICAL COUNTERS gcAL

AT LC =
(VER'S & CONTROL

INSTRUMENT APPROACHED) ~

ILS MONITORS

FIGURE 5-7. FLIGHT DATA PROCESSING EQUIPMENT IN TOWER CAB
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FIGURE 5-8. FLIGHT DATA PROCESSING EQUIPMENT IN TRACON
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FIGURE 5-9. FLIGHT STRIP BAY AT ASSISTANT LOCAL POSITION
IN TOWER CAB (STORAGE BIN BELOW)

5-20



FIGURE 5-10. WOOD FLIGHT STRIP BOX AT THE FLIGHT DATA

POSITION IN THE CAB WITH STRIPS IN PLASTIC
HOLDERS
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particular 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 processed, it is stored in a flight
strip bin. 1In the Cab, the storage bin is located just below the
bay at AL (Figure 5-11); these strips are removed only once a day
for counting. In the TRACON, all processed strips are returned
to the bin at AD (Figure 5-11); the Watch Supervisor collects and
counts these strips hourly.

5.3.2 Typical Flight Strip Load in Buffalo TRACON

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

o Operations category (air carrier, air taxi, general
aviation and military).

o Type of flight (arrival, departure, overflight).
o Airport (Buffalo, 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%
machine-printed and 14% hand-printed. The percentage mix of flight
strips by operations categories is as follows:

Air Carrier 38%
Air Taxi 9%
General Aviation 46%
Military 7%

Landings and departures at Greater Buffalo International Airport-
account for about 70% of the total flight strip load; the remain-
ing 30% is split about evenly between overflights and secondary
airport arrivals and departures. Niagara represents approximately
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CAB ASSISTANT
LOCAL CONTROL
§ POSITION

4 TRACON ARRIVAL
DATA POSITION

FIGURE 5-11. STORAGE BINS FOR PROCESSED FLIGHT STRIPS
IN CAB AND TRACON
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85% 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 between 3:30 p.m. and 5:30 p.m.; other intense flight strip
processing periods are between 8:00 a.m. and 10:00 a.m. and be-
tween 7:00 p.m. and 8:00 p.m.

5.3.3 IFR 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: Buffalo TRACON IFR Departure Flight Strips
Examples.

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

Processing procedures for IFR departure flight strips are
discussed below; the procedures are organized by controller ac-
tivities.

Tower Cab

FD o IFR departure flight strip is generated by FDEP approxi-
mately 30 minutes prior to scheduled departure time.

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

CD o CD awaits pilot's call for clearance.

o When 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
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2A.

L 8 9 10. [11. Ji2.

i 8A 13, [14. |15,

- 16. [17. |18.
’ 9A.

A. Machine Printed Information (National standardization of spaces

1.

1.
2’
on

LooJou &

through 9A.)

Aircraft identification.

Revision number (FDEP 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 indi-
cator "H/" (if appropriate), type of ajrcraft and suffix
indicating any special equipment,

. Computer identification number, if required.

Secondary radar (beacon) code assigned.

. Proposed departure time. .

Requested altitude.
Departure airport.

. Machine generated - Route, destination and remarks.
9A.

Not used.

B. Hand Printed Information (Local facility directive specifies
use of spaces 10. through 18.)

8.
9.

9.

9A.
12,
13,
15,

16‘
L7,
18.

In red, underline departure airport if other 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.

Takeoff runway (if different from active runway) .

Checkmark (v) indicating passed to Approach Control (Buffalo
Tower only.) '

Departure Time (TRACON only).

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

Checkmark (/) indicating assumed departure time forwarded to
adjacent facility (if required).

FIGURE 5-13. FLIGHT STRIP MODEL FOR IFR DEPARTURES
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BN ¢ BLANK STRIPS IN
A BOX( CAN BE USED
LEl FOR WRITE-UP OF
STAGE III DEPAR- -
TURES)

feaw SPARE STRIPS AND
,;':HOLDERS

SCRATCH PAD AT CD

3 IFR DEPARTURE
' STRIPS AWAITING
CLEARANCE

™ 3 BLANK STRIPS IN BOX

FIGURE 5-16. FLIGHT STRIP BOX USED AT CLEARANCE DELIVERY
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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.

Observes canted flight strip and makes call to AD in
TRACON. '

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
is required for Buffalo IFR departures to Toronto; FD
calls Toronto Center with a flight approval request.

GC observes the two (or three) 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. )

When the aircraft has been taxied and is approaching the
set position for takeoff, GC will place the flight strip
in the bay at the AL position (Figure 5-9).
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SCPATCH PAD AT FD NEXT
TO FDEP KEYBOARD

CANTED FLIGHT STRIP WITH
TWO CHECK MARKS AT FD

FIGURE 5-17. FLIGHT STRIP BOX AND SCRATCH PAD AT
FLIGHT DATA POSITION

5~34



FIGURE 5-18. FLIGHT STRIPS FLUSH ON COUNTER AT GROUND
CONTROL POSITION DURING AIRCRAFT TAXI
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TRACON
B o

During slow periods, GC may move the flight strip directly
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 looks 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 flight 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
flight 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
flight 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
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BUFFALO
DEPARTURES

SEPARATOR STRIP

1 - » 2 AW o LA L s o i o R N NON'BUFFALO
b o bt Lnae 2o b : DEPARTURES

i T
s D b YW o et MR

FIGURE 5-19. TIFR DEPARTURE STRIPS IN TRACON IN BAY
AT ARRIVAL DATA (FLIGHT DATA)
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it in the "pending section" of the flight strip bay at the
adjacent Departure Control position, DEP-W (Figure 5-20).

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

o When LC calls DEP-W and states the aircraft is rolling,
DEP-W will move the strip from the pending section to the
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 usually handed off
by DEP-W to the ARTCC or to a Tower En Route jurisdiction.
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 handoff and a radar service termination
symbol (e.g., R).

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

AD 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 Supervisor
each hour for counting.

5.3.4 IFR Arrivals

The format and form of IFR arrival flight strips and the na-
ture of the manual notations thereupon are illustrated in the fol-
lowing:

Figure 5-21: Flight Strip Model for IFR Arrivals (TRACON
only).
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PENDING DEPARTURES
FLIGITS CALLED
OFF BY FD IN CAB
TO AD IN TRACON

SEPARATOR

ACTIVE DEPARTURES
FLIGHTS CALLED OFF
BY LC

ONE ACTIVE OVERFLIGHT
(INFORMATION STRTP)

FIGURE 5-20. FLIGHT STRIP BAY AT DEPARTURE CONTROL
POSITION (DEP-W) IN TRACON
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1. . 8 9 10, [11. J12.
2. '

o - o 13, |14. 15.
gl " 16. [17. [18.
4. ' . 9A.

A. 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.)

3. Number of aircraft (if more than one), heavy aircraft
indicator "H/" (if appropriate), type of aircraft and suffix
indicating special equipment.

4. Computer identification number, if required.
5 Secondary radar (beacon) code assigned.
6. Previous fix (FDEP locations) or inbound airways.
7. .Coordination fix. '
8 Estimated time of arrival at the coordination fix of
desfination airport.
9.*% Altitude (in hundreds of feet) and remarks.
9A. Destination Airport
B. Hand Printed Information (Local Facility Directive specifies use
of spaces 10 through 18.)
1. Radar Operation
9.% Altitude (in hundreds of feet) and remarks.
9A. In red - draw a semi-circle around airport if destination
other than Buffalo.
10. Time of radar handoff.
13. Checkmark (v) to indicate information forwarded to
appropriate tower.

*Buffalo TRACON arrival strips usually have a machine printed "IFR"
in space 9; this is followed by handprinted altitude levels.

FIGURE 5-21. FLIGHT STRIP MODEL FOR IFR ARRIVALS (TRACON ONLY)
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2. 'Non-radar .or Inoperative. Recorders

9A.

10.

In red - draw a semi-circle around airport if destina-
tion other than Buffalo. .
Time of initial contact or time of transfer of control

"~ point.

ll.
12.
13,

.14,

15.
16.
17.
18,

Time over approach fix outbound,

Time aircraft began holding.

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

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

Holding information.

Time cleared for approach

Approach fix inbound.

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

FIGURE 5-21. FLIGHT STRIP MODEL FOR IFR ARRIVALS (TRACON ONLY)

(CONT.)
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Figure 5-22: Typical TRACON Flight Strips for IFR Arrivals

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 controller activities.

TRACON

AD o

IFR arrival strip is generated by FDEP approximately 30
minutes prior to the flight's scheduled arrival time at
the coordination fix.

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 block 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 5-24).

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.1

1

The Toronto Center will call in Toronto departure flights heading

for Buffalo to the Cleveland ARTCC. Cleveland Center will then-
generate a strip for this flight in standard U.S. arrival strip

format.

Toronto Center will also call the Buffalo TRACON (AD)

for an approval request for such a flight.
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FIGURE 5-24.

PENDING ARRIVALS
AND OVERFLIGHTS

MOBILE SEPARATOR

ACTIVE ARRIVALS
AND OVERFLIGHTS

SINGLE FLIGHT STRIP BAY SERVING APPROACH CONTROL -

SITUATED BETWEEN ARR-W AND ARR-E
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Approach
ControIIerl
(ARR-W or
ARR-E)

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

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

o When the beacon target and ARTS data block for the flight
appear on the PVD, ARR-W will scan the pending section of
the bay for the strip and move it down to the active sec-
tion. ARR-W will coordinate on ARTS handoff with the ARTCC
or an adjacent Tower facility.2 The pilot will call
Buffalo Approach Control and ARR-W will notate the strip
with the time of radar handoff.

o ARR-W will service the arrival flight with approach infor-
mation, radar separation and approach vectors. The ARR-W
controller 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.

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

o Once the flight is set up for an approximate eight-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-

1Approach Controllers are assisted by a Coordinator during certain
periods. '

2Verbal coordination could also be used for certain tower-en route

handoffs.
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rect the pilot to contact the Tower. ARR-W will notate
the strip with the time radar service was terminated and
with a symbol (Z) to indicate the flight was handed off to
the Tower.

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

(IFR arrivals to Niagara are handled by the ARR-W controller.
Standard procedure on these operations is to transfer the flight
to the Niagara Tower (Local Control) five miles prior to the outer
marker.)
Tower
Ca
LC ¢ In the absence of arrival flight strips, LC depends upon
monitoring the BRITE and logging the arrival sequence on
a scratch pad.

o GC can reference the scratch pad arrival sequence or the
BRITE tab list for taxi communications.

5.3.5 IFR Overflights

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

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

Figure 5-26: Typical TRACON Flight Strips for IFR Overflights
Figure 5-27: TRACON IFR Flight Strips for Overflights

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

Processing procedures for IFR flight strips for overflighfs are
discussed below; the procedures are organized by controller activi-
ties.
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1. 5 8 9 10. J11, H2.
2
2A. 6 8A 13, |14. |15,
3. ' 16. [17. |18,
4. 7. 9A.
A. Machine Printed Information (National standardization of spaces
1 through 9A.)
l. 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
indicator "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. Coordination fix.
7. Overflight coordination indicator (FDEP locations only)
8. Estimated time of arrival at the coordination fix.
9., Altitude and route of flight through the terminal area.
9A. Not used.
B.

Hand Printed Information (Local facility directive specifies

use
8.

10.
13.

16.

of spaces 10 through 18.)

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

Time radar handoff or radar contact from receiving facility.
Checkmark (V) to indicate coordination has been accomplished
with appropriate facility.

Time aircraft has been handed off to the next facility or
time of transfer of control.

FIGURE 5-25. FLIGHT STRIP MODEL FOR IFR OVERFLIGHTS (TRACON ONLY)
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TRACON

o}

ARR-E

Two IFR overflight strips are generated by the FDEP approx-
imately 30 minutes prior to the flight's estimated time of
arrival at the specified coordination fix. Two strips'are
generated 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 DEP-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 notate the strip with the time of radar handoff
and with an "X" to indicate coordination has been accom-.
plished with the appropriate facility.
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o Following handoff, either ARR-E or the Coordinator will
remove the 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
- on the PVD, DEP-W will move the strip from the pending
section to the active section of his flight strip bay.
The strip remains in the active section until it is serv-
iced and handed off by ARR-E. This procedure enables DEP-
W to be aware of overflights which might affect departure
procedures.,

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

5.3.6 Stage III Departures

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 Departures

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

Processing procedures for Stage III departure flight strips
are discussed below, the procedures are organized by controller
activities.

Tower Cab

CD o Pilot of departing aircraft calls CD and usually states
"have ATIS," and provides flight data on 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.

o CD enters flight data on ARTS keyboard in front of Conrac
unit. Preview area on Conrac displays four digit radar
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5 8 9. 10. |11. P2,
2A. 6. 8A. 13, |14, |15,
16. |17. |18.
. 7 .
4, 9A,

Hand Printed Information: (Specified by local facility directive).

Aircraft identification

Aircraft type

Beacon code assigned (Cab only, if requested)
Point of departure if other than Buffalo.

A letter "D" (indicating departure)

Altitude and destination of route of flight.
Takeoff runway (if other than active).

U1 W W 00 3 U WX~
s e e e s e & e

=

Checkmark (v¥) indicating information was forwarded
(Cab.only).
Departure time (TRACON only).

[}
[#)

FIGURE 5-28. FLIGHT STRIP MODEL FOR STAGE III
DEPARTURES (CAB AND TRACON)
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o
0
FD o
GC
LC
TRACON
AD o)
o
DEP- o
W
o)
o)

beacon code to be entered on aircraft transponder. CD
assigns transponder code. Pilot reads back.

CD tells pilot to contact GC when ready to 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 identical to those for an IFR depar-
ture (Section 5.3.3). The only difference relates to FD
providing the full flight data to AD in the TRACON to per-
mit the completion of a Stage III departure strip.

AD will receive the flight data from FD in the Cab

and complete a blank flight strip for the stage III de-
parture. AD was observed filling out Stage III departure
strips on blank strips stacked in the flight strip bay at
the AD position.

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

Departure Controller's actions relative to a Stage III de-
parture differ from 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 seldom
performed; with Stage III departures, radar service is
usually terminated at the TRSA boundary. The pilot is
usually directed to change frequency and squawk 1200

(VFR code).

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

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

The format and form of hand-printed Stage III arrival flights

is illustrated in the following:

Figure ‘5-30: Flight Strip Model for Stage III Arrivals

(TRACON only).

Figure 5-31: Typical Flight Strips for Stage III Arrivals

Processing procedures for Stage III arrival flight strips

are discussed below; the procedures are organized by controller

activities.
TRACON
Approach Control
(ARR-W or ARR-3) -
o Pilot of Stage III 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 at the ARR-W position

(Figure 5-32). Flight data recorded includes aircraft
identification, aircraft type, altitude and position.
ARR-W notates strip with arrival symbol (A) and time of
radar contact.

ARR-W enters flight data on ARTS keyboard to obtain radar
beacon code for flight. ARR-W assigns code to flight,
"slews" 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 a manner similar to an IFR arri-
val (Section 5.3.4) but to separation standards of 500
feet and 1.5 miles.
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1. c 8. 9, 10. |11. J12.
2. :
2A. 6. 8A. 13, |14. |15,
16. [17. |18.
70
4, 9A.

Hand Printed Information (Specified by local facility directive)

10.
13.

Aircraft identification.

Aircraft type.

A letter "A" (indicating an arrival).

Altitude.

Time of radar contact.

Checkmark (¥) to indicate information as forwarded to

the tower.

FIGURE 5-30. FLIGHT STRIP MODEL FOR STAGE III

ARRIVALS (TRACON ONLY)
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BOX IS FLUSH TO MAKE IT EASIER
TO WRITE UP BLANK STRIPS

FIGURE 5-32. EXAMPLE OF PORTABLE WOOD FLIGHT
STRIP BOX USED IN TRACON
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o ARR-W notes strip with symbol of transfer to Tower (Z)
and checkmark to indicate information forwarded to tower.
o Processed flight strip picked up by AD for storage.

Note on '

AD o AD does not get involved in completing Stage III arrival
strips unless the Niagara Tower calls with a Stage III
request going to Buffalo. In this case, AD would make
the ARTS keyboard entry and assign the beacon code to the
flight. Tab list data would appear on the PVD of the
approach controller who is responsible for the flight.

Tower Cab

LC
GC o Activities of Cab Controllers are similar to those per-

formed for an IFR arrival (see Section 5.3.4).

5.3.8 Stage III Overflights

The format and form of Stage III overflight strips is illus-
trated in the following: ' | '

Figure 5-33: Flight Strip Model for Stage III Overflights
(TRACON only).

Figure 5-34: Typical TRACON Flight Strips for Stage III
Overflights

Processing procedures for Stage III overflight strips are
discussed below; the procedures are organized by controller
activities. B
TRACON

Approach Control
(ARR-W or ARR-3)

o Pilot of Stage III overflight calls Buffalo Approach
Control, say ARR-W.

o ARR-W records flight data on a blank flight strip in the
wooden flight strip box at the ARR-W position. Flight
data recorded includes aircraft identification, aircraft
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2A. 6 8A. 13, |14. [15.

Hand Printed Information (Specified by local facility directives)

1. Aircraft identification.

3. Aircraft type.

8. A letter "O" (indicating overflight).

9. Altitude and route of flight if appropriate.
10. Time of radar contact.

FIGURE 5-33., FLIGHT STRIP MODEL FOR STAGE III
OVERFLIGHTS (TRACON ONLY)
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type, altitude and route through terminal area. ARR-W
notates strip with Stage III overflight symbol (0) and
time of radar contact.

o ARR-W enters flight data on ARTS keyboard to acquire
radar beacon code for flight. ARR-W assigns code to
flight and slews the beacon target with 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 III overflight strip in the wooden flight strip
box; the strip is not moved into the active section of
the arrival flight strip bay. If the flight moves into
ARR-E airspace, 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 separation to Stage III
standards of 500 feet. and 1.5 miles.

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.

(One important consideration with Stage III overflights is to
keep the aircraft out of the Niagara airport control zone. The
TRSA boundary is 12 miles from the tower while the Niagara air-
port is approximately 13 miles from it.

Tower
Cab o Stage III overflights are not coordinated with the tower.

5.3.9 Simulated Instrument Approaches

Simulated instrumented approaches have a special flight
strip format which is illustrated in Figure 5-33.

Normally these flight strips are required when a pilot is
practicing approaches while flying VFR. The pilot contacts
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5. c 8 9 10, |11. 12
20

2A. 6 8A 13, [14. |15
. = 16, [17. |18.
4, ’ 9A,

Hand Printed Information (Specified by local facility directive)

1.
3.
9.
9A.

9 Block.

10.
13.

Aircraft identification.

Aircraft type.

Altitude

In red - draw a semi-circle around airport if destina-
tion other than Buffalo.

On the right side indicate the type of approach con-

- duected with the following:

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

Time of radar contact.
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 instrument approach.
The TRACON attempts to comply with these requests, traffic load
permitting.

5.4 FLIGHT DATA PROCESSING OBSERVATIONS

This section presents summary results of observations of
flight data processing in the Buffalo Tower Cab 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 followed by snapshot descriptions of typical flight
data conditions in the Cab and TRACON. Qualitative observations
complement the tabular and graphic information.

5.4.1 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 illustrates flight strips and scratch pads observed
at each controller position.

The FD and CD positions carry a heavy static flight strip
load, while the GC and LC positions carry a lighter but more fre-
quently changing flight strip array. FD and CD review and prepare
strips for use by the radar controllers. Their tasks include
tending the FDEP, reviewing each flight strip, providing clear-
ances, complying with flight coordination requirements, notating -
flight strips and monitoring flight strips prior to aircraft 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 are
referenced by GC and LC while controlling aircraft on the taxiways,
runways, and in tower airspace. GC and LC move departure flight
strips from the counter at GC, to the strip bay at AL, to the
strip storage bin at the same position. The flight data load from
arrival flights is difficult to assess due to the absence of flight
strips and the reliance on the 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 departures. The difficulty of processing such a load
is increased by the predominant one-runway configuration of the
airport.

5.4.2 TRACON

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

Table 5-6: Observed Flight Data Load by TRACON Position.

Figure 5-38: Typical Flight Data Layout and Loading for
TRACON.

Similar to the previous description of the Cab, the latter figure
illustrates flight data loads observed at each position.

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 FDEP.

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

3) Complying with flight coordination requirements.

4) Notating strips as required by local directive.
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‘ STRIP BIN

BUF
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b Mbdoe

NON BUF
L —

5[, SPARE HOLDERS
By _FOR STRIPS BaY
BOX . BUFFALD DEPARTUERS 1. PENDING DEPARTURES
1. TORONTO PROPOSAL . ggﬁ;:%;go t 2, ACTIVE DEPARTURES
2. 2 BLANK STRIPS

~—

fo ARR-H

SCRATCH PAD R

COORDINATION DATA ARD INFORMATION 1.1 sTAGE 1ITIRRIVAL WRITE UP
2. BLANK STRIPS

ARRIVAL BAY (ARR-W & ARR-E)
. PENDING ARRIVAL STRIPS
2. ACTIVE ARRIVAL STRIPS

L —

80X
1. STAGE TIT OVERFLIGHT
2, BLANK STRIPS

Q334VIS LON

Q344VIS LON

FLIGHT sTRIPS: ] = BLANK STRIP
[XXXXX] = MACHINE PRINTED STRIP
[IZIZIZI] = HAND PRINTED STRIP

FIGURE 5-38. TYPICAL FLIGHT DATA LAYOUT AND LOADING FOR

BUFFALO TRACON
(FIGURE LAYOUT NOT TO SCALE)
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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 requested.

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

AD transfers a departure strip to the pending section of the
DEP-W strip bay only after receiving the notification call from FD
in the Tower Cab that the aircraft is taxiing. This procedure
keeps DEP-W 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) does not include such preliminary servicing. After a flight
strip is printed by the FDEP, reviewed by AD and inserted in a
plastic holder, it is immediately placed in the main arrival flight
- strip bay by AD. If the Coordinator position is staffed, the
strip may be handed from AD to the Coordinator, who stands direct-
ly behind the bay between the two arrival controllers. 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 p051t10n is staffed) for de11very to
the Watch Supervisor for countlng and storage.

Flight strip load in the wooden boxes at ARR-E and ARR-W is
typically low (1 strip) since only Stage III overflight strips are
retained in the box while under TRACON control. Stage III arrival
strips are handwritten while in the wooden box and transferred to
the flight strip bay.

In the daily peak hour (4:00 p.m. to 5:00 p.m.), the TRACON
processes approximately 50 flight strips which typically include
20 departures, 25 arrivals and 5 overflights.
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5.5 FLIGHT DATA RECORD KEEPING

Flight data is recorded on the following forms at Buffalo
(see Appendix for copies of each):

o Local Form: "TRACON Hourly Traffic."

o FAA Form 7230-26: An official form used by Approach Con-
trol Facilities (Terminal) to log Instrument Operations
(front side) and Stage III TCA Operations (reverse side).

o FAA Form 7230-1: Airport Traffic 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 from the flight strip storage bin at the AD position
and delivers them to the Watch Supervisor's desk. The Watch Super-
visor manually counts the strips by categories consistent with
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. One
copy of the TRACON-Hourly Traffic form is completed for IFR strips
and one copy is completed for Stage III strips. At the end of each
day (about midnight), the Watch Supervisor totals the flight data
on each of the TRACON Hourly Traffic forms. The daily totals are
then manually transferred on to a copy of FAA Form 7230-26 main-
tained at the Watch Supervisor's desk in the TRACON.

The Watch Supervisor also completes a daily entry on FAA Form
7230-1: Airport Traffic Record. This form contains totals of all
takeoffs and landings at the Greater Buffalo International Airport
for each day of the month. The data for this form is derived from
two sources:

1) The primary airport figures for IFR and Stage III flights
on Form 7230-26.

2) The daily mechanical counter figures totalling VFR flights
in the Tower Cab.

The Watch Supervisor calls the Cab at the end of each day to
ascertain the VFR flight counts. Summing these two data sources
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provides an airport operations count for entry on Form 7230-1.

At the end of each month, the 7230-26 and 7230-1 are completed
in the TRACON and sent to the administrative office in the tower
for typing and distribution. Copies of each form are sent to the
FAA in Washington, DC, the FAA Regional Office, and the Airport
Manager.

The tower administrative office also receives each 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 as one package representing the days activities
(see Figure 5-39).

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

o Local Form: Surveillance Approach Log.

o FAA Form 7230-16: Approach Data Worksheet (Copies of each
of 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. Controllers are required to perform a
minimum of one surveillance approach per month to maintain offi-
cial proficiency in this particular air traffic control service.

The number of instrument approaches at Buffalo is logged on
FAA Form 7230-16 which is submitted to the FAA monthly.
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FIGURE 5-39. END OF DAY FLIGHT DATA PACKAGE AT
WATCH SUPERVISOR'S DESK
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B, WEATHER

The weather 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 Airport,
and pilots aloft. The equipment linking the Cab and TRACON with
these organizations are represented in Figure 6-1 and include the
FDEPs, electrowriters, FAA radios, and the telephone system.
Weather information received at and sent from the tower are de-
scribed in the following sectioms.

6.1 WEATHER INFORMATION RECEIVED AT BUFFALO TOWER

The sources, types,and use of weather information received at
the Buffalo Tower are described in this section. The information
is summarized in Table 6-1.

6.1.1 WSFO

The WSFO sends weather information to the Cab and TRACON over
the electrowriter from its weather observation site, located ap-
proximately 1500 feet east of the runway intersection. This
weather information includes the Terminal Forecast (FT) that is
issued 3 times a day, the hourly Surface Aviation Weather Report
(SA), the Special Surface Aviation Weather Report (SP) (issued as
required) and the Winds Aloft Report that is issued twice daily.
When messages are unreadable, due to a machine malfunction or poor
handwriting, a controller or supervisor 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.
(a) Terminal Forecasts

The Terminal Forecasts cover, for 24-hour periods, the area -
within 5 miles of the airport. They are issued at approximately
0940Z, 1440Z and 2140Z and, in accordance with "Aviation Weather
Services" (AC00-45) are valid from 1000Z-1000Z, 1500Z-1500Z and
2200Z2-2200Z, respectively.
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The Terminal Forecasts are of the standard format, containing
information on the ceiling, visibility, weather, wind, expected
weather changes, and a categorical outlook (expected VFR, marginal
VFR or IFR conditions) for the last six hours of the forecast period.

In the Cab, Flight Data (FD) tears the forecast off 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 weather 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
if they had no warning. Occasionally, a pilot may ask Clearance
Delivery (CD) for a forecast, in which case CD reads the FT to him.
The FT is saved until the next one arrives, which is usually no
longer than 12 hours. When the Cab electrowriter malfunctions,
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 Supervisor's desk. He
uses it to determine if extra controllers will be needed. for the
next shift (It is up to the WS on the prior shift to call in the
controllers 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, an airline may call the WS to obtain a
weather forecast, in which case he reads the FT. It is saved
until the next one arrives. Although they are officially valid
for 24 hours, they are not used for more than 12.

(b) Surface Aviation Weather Report (Figure 6-2)

These weather reports indicate observed local weather condi-
tions and are valid until a new or special report is issued. The
observances for the SAs are usually made between 5 and 10 minutes
before the hour and are transmitted approximately 1-3 minutes '
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afterwards. A typical report is shown in Figure 6-2. It is trans-
lated as follows:

(o)

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

Type and time of report.
SA 04547 Denotes a regular hourly report and observations
were made at 0454Z,

Sky condition, ceiling, and visibility information.

CLR 20 The sky is unobscured and visibility is 20 statute

miles.

Sea Level pressure in millibars, temperature, dew

point, wind and altimeter reading.

171/51/40/1807/003 Sea level pressure is 1017.1 millibars/
temperature is 51° F/dewpoint is 40°F/wind is from 180° at
7 knots/altimeter is 30.03 inches.

Remarks

This section of the report may contain descriptive informa-
tion 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. '

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

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 66%.

In thé Cab, FD tears the report off the electrowriter. He

uses the ceiling, visibility, temperature, wind, and altimeter
setting information for the ATIS (Figure 6-3). FD writes the

ATIS code letter on the message and verbally disseminates its
contents to the other controllers. It is posted at Assistant
Local Control (AL) (Figure 6-4) where it can be referenced by
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FIGURE 6-3. WRITTEN RECORD OF ATIS MESSAGE AT CAB COORDINATOR
POSITION
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FIGURE 6-4. HOURLY WEATHER REPORT AT ASSISTANT LOCAL CONTROL
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Ground Control (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 determine when to use the IFR
Approach Counter.

In the TRACON, AD removes 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 minimums required for
visual approaches, therefore it is posted between them (Figure
6-5). 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 WSFO calls the report over the telephone, or FD
calls them to get the report over the telephone as it is necessary
for the ATIS., Approximately twice a day, the SA reports are fol-
lowed by additional data (Figure 6-7) not used by the tower. This
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 a new ATIS recording. They are
issued whenever the weather changes considerably (such as 0.02-
inch change in altimeter or the sky cover changing from clear to
partly cloudy). They are disseminated and used in the same way
as the SA messages.

d) Winds Aloft Report (Figure 6-8)

Winds aloft reports are issued twice a day, usually once at
0000Z and again at 1200Z. They give wind direction and velocity
at altitudes from 1000Z AGL to 16,000 feet AGL. As in the example,
the first column of numbers are the altitudes in the 1000's of
feet AGL, the column of numbers after the dash is the direction and
the numbers following the slash are the velocity in knots.
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FIGURE 6-5. HOURLY WEATHER REPORTS BETWEEN THE ARRIVAL RADAR
POSITIONS
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FIGURE 6-6. HOURLY WEATHER REPORTS AT DEPARTURE RADAR WEST
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FIGURE 6-7. HOURLY WEATHER REPORT AND ADDITIONAL DATA
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In the Cab, FD removes the winds aloft report from 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 posts
it between the Arrival Radar positions. It is used to relay the
information to pilots upon request and sometimes to compensate for
wind when vectoring aircraft. It remains posted until the next
one 1s received.

6.1.2 ARTCC

The Cleveland ARTCC sends the Cab and TRACON SIGMETS, Con-
vective 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 )

SIGMETs generally 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 generally pertain to widespread thunderstorms.

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

The example shown in Figure 6-9 1is translated as follows.
GI W1 Identifies message as General Information.

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

211055Z It is issued at 1055 Zulu on the 21st of the month,

IN OH from 40SE FWA to 35W IND The storm advisory is for
Indiana and Ohio. It is located from 40 nautical miles (NM).
southeast of Fort Wayne, Indiana to 35 nautical miles west of
Indianapolis, Indiana.
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FIGURE 6-~9. SIGMET AT CAB COORDINATOR POSITION
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LN TSTMS 25 MI WIDE MOVG FROM 3215 The system is a line of
thunderstorms 25 NM wide moving from 320° at 15 knots.

MAX TOPS to 450 The tops of the storms go to 45,000 feet. '
FCST TO 1255Z The forecast is valid until 1255 Zulu.

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

WC 211109Z The message 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 message from the FDEP, records it
on the ATIS if the storm is within a 50 mile radius of the air-
port, and places it on the NOTAM board. When the valid time ends,
it is thrown away.

In the TRACON, AD removes the message from the FDEP and places
it at his position. If the SIGMET contains information that af-
fects Buffalo and is not already known, it may be brought to the
WS's attention. Generally, controllers feel they are not
particularly useful.

b) AIRMETS (WA)

AIRMETS are similar to SIGMETS but advise of hazards to
General Aviation aircraft. These conditions include moderate
icing or turbulence, strong surface winds and widespread low
ceilings (less than 1000 feet) or restricted visibility (less
than 3 miles).

When an AIRMET is received, FD puts it on the ATIS, relays it
to the FSS by telephone, and posts 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 attention of the WS. It is usually not disseminated to the
other controllers.
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6.1.3 National Weather Service (NWS)

The NWS sends Severe Weather Watch Bulletins (WW) to the
Watch Supervisor via the telephone. These bulletins advise of
tornado or thunderstorm watches or high winds. When received, the
WS writes information down and calls the CIC. They verbally dis-
seminate the message to their controllers. Written copies are
posted at LC in the Cab and between the Arrival Radar positions
in the TRACON. The information 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 Pilots

Pilots issue weather information to controllers in the form
of Pilot Weather Reports (PIREPs). These reports usually contain
information concerning aircraft icing, Clear Air Turbulence (CAT),
cloud tops,or other hazards. Some are issued spontaneously by
pilots but many are requested by controllers. PIREPs are received
by LC and any of the radar positions. 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
passed on to the AD position, who calls the FSS. If the Cab is
affected, 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 notifies 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 the FSS are
the PIREPs which are sent on the electrowriter. Most of these are
not particularly useful because it is usually the Cab or TRACCN
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that receives the PIREP from the pilot, then relays it to the
FSS. Therefore, any controllers that need this information have
already been verbally advised.

PIREPs that are not originally reported to the tower are
disseminated when received from the FSS. In the Cab, FD removes
the message from the electrowriter 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 controllers and posts it
with the weather messages between ARR-W and ARR-E.

Occasionally, other weather information is received over the
electrowriter from the FSS. Generally, these are not used in the
Cab or TRACON.

6.1.6 NFIA

Hourly (SA) and Special (SP) Surface 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
SA 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
temperature is 51°F/the dewpoint is 39°F,

E 230 06 The wind is estimated to be from 230°_qtﬂ§”knotsl
(the wind instruments were out of service).
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ALSTG 3003 The current altimeter reading is 30.03 inches.

57 (initials) The report was issued at 0457 Zulu by
(initials).

In the Cab, these reports are discarded.

In the TRACON, AD removes the report from the electrowriter
and posts it between the Arrival Radar consoles. It is used by
these controllers in the same way as the BUF SA is used. The WS
also reads the message to be aware of the overall operation.

b) SP

The SP contains the same information as the SA and is used in
the ‘same manner.

6.2 WEATHER INFORMATION SENT FROM BUFFALO TOWER

The Buffalo Tower sends weather information to the same
organizations they receive it from, although information sent is
less formal and regular than that received. The equipment used
in sending this information includes the electrowriter, FAA
- radios, and the telephone systen.

6.2.1 WSFO

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
exceeds 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-
sage. 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.

6.2.2 ARTCC

The ARTCC receives weather information through communications
with 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
weather conditions.

6.2.3 NWS

The NWS, located near the TRACON in the terminal building,
does not usually receive weather information from the tower.
Occasionally, however, they telephone the WS to get specific
weather information.

6.2.4 Pilots

Important weather information is issued to pilots by control-
lers using the FAA radios or via the ATIS recording. Weather in-
formation is given as a requirement, a courtesy, or upon request.
Information given to pilots includes current visibility, cloud
ceiling, altimeter, 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 pilots of depart-
ing aircraft that do not have the ATIS code. GC sometimes issues
wind to taxiing aircraft and to all 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.
All the radar controllers occasionally issue the altimeter read-
ing, usually upon pilot request to verify an aircraft altimeter
setting.

6.2.5 FSS

PIREPs are sent to the FSS by the Cab or TRACON as discussed
in Section 6.1.4 Other weather information is sent to them upon
request, usually by the WS over telephone.
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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 weather information that they receive from
other facilities. Most of the other weather information received
by the tower is used by controllers and supervisors for general
knowledge of current and expected weather conditions in the Buffalo
area and is not specifically acted upon.

Unusual aspects of the weather information received at the
Buffalo airport include the hourly and special Surface Aviation
Weather Reports received from NFIA which are used by the WS, for
his general knowledge, and ARR-W while monitoring aircraft ap-
proaching the airport.

Buffalo has more severe winters than the other airports
studied to date in this series (Albuquerque, Atlanta, and Boston).
The controllers indicated that the area gets approximately 3 storms
a week of about 6 inches of snow each. This tends to slow things
down slightly but rarely closes the airport.

Buffalo has a higher percentage of Instrument Approaches
versus Total Operations compared with the other three airports
(Table 6-2), an indication of generally poorer visibility condi-
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 those of Atlanta (10.5%)
and Boston (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 APPROACHES AS A PERCENTAGE OF TOTAL
OPERATIONS AT THE FOUR AIRPORTS STUDIED, FOR FY78 AND FY79

FY78 FY79
ABQ 0.5% 0.8%
ATL 9.5% 10.5%
BOS 9.4% 10.1%

BUF 10.5% 11.0%

Derived from Tables 4 and 14 of "FAA Air Traffic Activity"
Fiscal Year 78 and Fiscal Year 79.
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