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GLOSSARY of TERMS 

A/C -AIR CARRIER -a person who undertakes directly by lease, or other arrangement, 

to engage in air transportation. 

ARSA -Airport Radar Service Areas: The Airport Radar Service Areas listed in FAR 

Part 71 Subpart L consist of controlled airspace extending upward from the surface or 

higher to specified altitudes, within which all aircraft are subject to operating rules and 

equipment requirements specified in FAR Part 91. Each location listed includes at least 

one primary airport around which the airport radar service area is located. ARSA 

airspace includes: 

a) Inner Core-Airspace within 5 nm radius of the airport; surface to 4,000 ft. 
AGL. 

b) Outer Core-Airspace 5-10 nm radius of the airport; from 1,200 to 4,000 ft. 
AGL. 

c) Outer Area-Airspace from 10 to 20 nm radius of the airport within limits of 
radio and radar coverage from the surface to the top of the approach control 
area. Pilots' participation is optional in this area. 

ASF -Office of Aviation Safety, FAA 

AT A -Airport Traffic Area: Unless otherwise specifically designated in FAR Part 93, 

that airspace within a horizontal radius of 5 statute miles from the geographical center 

of any airport at which a control tower is operating, extending from the surface up to, 

but not including, an altitude of 3,000 feet above the elevation of the airport. 

ATC -Air Traffic Control: A service operated by the appropriate authority to promote 

the safe, orderly, and expeditious flow of air traffic. 

ATC OPERATIONS: Includes; 

a) Total aircraft handled by Centers 
b) Total FAA towered instrument operations, and 
c) FAA towered airport operations 
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GLOSSARY Cont'd. 

CENTER -ARTCC, Air Route Traffic Control Center: A facility established to provide 

air traffic control service to aircraft operating on IFR flight plans within controlled 

airspace and principally during the en route phase of flight . When equipment 

capabilities and controller workload permit, certain advisory / assistance services ma y be 

provided to VFR aircraft. 

CERAP -Combined Center/ RAPCON. 

CONTROL AREAs -Consist of the airspace designated in FAR 71 Subparts B, C, E, and 

J, but do not include the Continental Control Area. Unless otherwise designated , control 

areas include the airspace between a segment of a main VOR Federal airway and its 

associated alternate segments with the vertical extent of the area corresponding to 

vertical extent of the related segment of the main airway. 

CONTINENTAL CONTROL AREA -Consists of the airspace of the 48 contiguous States, 

the District of Columbia and Alaska, excluding the Alaska peninsula west of longitude 

160 degrees 00' 00" W., at and above 14;500 feet MSL, bµt does not include: 

a) The airspace less than 1,500 feet above the surface of the earth; or 

b) Prohibited and restricted area, other than restricted areas listed in FAR Part 
71 Subpart D. 

CONTROLLED AIRSPACE -Airspace designated as a Continental Control Area , Control 

Area, Control Zone, Terminal Control Area, or Transition Area, within which some or 

all aircraft may be subject to air traffic control. 

CWF -Controller Work Force: Beginning October 1, 1987 (Fiscal Year 1988) includes 

only those individuals who are responsible for separating and controlling traffic; 

specifically, the work force includes first-line supervisors and traffic management 

coordinators and excludes air traffic assistants and Academy trainees. 

CZ -Control Zones: The Control Zones listed in FAR Part 71 Subpart F consist of 

Controlled Airspace which extends upward from the surface of the earth and terminates 

at the base of the Continental Control Area. Control Zones that do not underlie the 
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GLOSSARY Cont'd. 

Continental Control Area have no upper limit. A Control Zone may include one or more 

airports and is normally a circular area with a radius of 5 miles and any extensions 

necessary to include instrument approach and departure paths. 

ENROUTE AIR TRAFFIC CONTROL SERVICES -Air traffic control service provided 

aircraft on IFR flight plans, generally by Centers, when these aircraft are operating 

between departure and destination terminal areas. When equipment, capabilities , and 

controller workload permit, certain advisory /assistance services may be provided to VFR 

aircraft. 

FAA -Federal Aviation Administration 

FAR -Federal Aviation Regulation 

FL -Flight Level: A level of constant atmospheric pressure related to a reference datum 

of 29.92 inches of mercury. Each is stated in three digits that represent hundreds of feet. 

For example, flight level 250 re.presents a barometric altimeter indication of 25,000 feet ; 

flight level 255, an indication of 25,500 feet. 

FLIGHT PLAN -Specified information, relating to the intended flight of an aircraft, 

that is filed orally or in writing with air traffic control. 

FPL -Full Performance Level controller: Beginning October I, 1987 (Fiscal Year 1988), 

defined as a series GS-2152 air traffic controller who has reached the highest non­

supervisory controller grade for the facility at which she/ he is assigned, and is certified 

on all required positions in her / his area of specialization; or, a traffic management 

coordinator who is responsible for administering traffic management programs including 

enroute metering, ground delays, enroute spacing and severe weather advisory programs. 

G/ A -GENERAL AVIATION: That portion of civil aviation which encompasses all 

facets of aviation except air carriers holding a certificate of public convenience and 

necessity from the Civil Aeronautics Board and large aircraft commercial operators. 
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GLOSSARY Cont'd. 

GCA/PAR -Ground Control Approach/ Precision Approach Radar 

IFR AIRCRAFT /IFR FLIGHT -An aircraft conducting flight 10 accordance with 

Instrument Flight Rules. 

INSTRUMENT -a device using an internal mechanism to show visually or aurally the 

attitude, altitude, or operation of an aircraft or aircraft part. It includes electronic 

devices for automatically controlling an aircraft in flight. 

LEVEL -Facility Levels: Level I through Level V, categories of traffic types and 

amounts used to describe facilities. 

MOA -Military Operating Area: An airspace assignment of defined vertical and lateral 

dimensions established outside positive control areas to separate/segregate certain 

military activities from IFR traffic and to identify for VFR traffic where these 

activities are conducted. A type of Special Use Airspace. 

MODE C -An altitude-reporting transponder. 

NAS -National Airspace System: The common network of U.S. airspace; air navigation 

facilities, equipment and services, airports or landing areas; aeronautical charts, 

information and services; rules, regulations and procedures, technical information, and 

manpower and material. Included are system components shared jointly with the 

military. 

NMAC -Near Midair Collision: An incident associated with the operation of an aircraft 

in which the possibility of a collision occurs as a result of proximity of less than 500 feet 

to another aircraft, or a report is received from a pilot or flight crew member stating 

that a collision hazard existed between two or more aircraft. 

OD -Operational Deviation: An occurrence where applicable separation minima, as 

referenced in paragraph 6.b., was maintained, but when less than the applicable 
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GLOSSARY Cont'd. 

separation minima exists between an aircraft and protected airspace, without prior 

approval, or when an aircraft penetrates airspace that is delegated to another position 

of operation or another facility without prior approval, or an aircraft or controlled 

vehicle / equipment encroaches upon a landing area that is delegated to another position 

of operation without prior approval. 

OE -Operational Error: An occurrence attributable to an element of the air traffic 

control system which results in less than the applicable separation minima between two 

or more aircraft, or between an aircraft and terrain or obstacles and obstructions as 

required by Handbook 7110.65, Air Traffic Control, and supplemental instructions. 

Obstacles include: vehicles/ equipment/ personnel on runways. 

PCA -Positive Control Areas: The Positive Control Areas listed in FAR Part 71 Subpart 

H consist of controlled airspace within which there is positive control of aircraft. 

Flight in PCA is normally conducted under instrument flight rules. PCA is designated 

throughout most of the conterminous United States and its vertical extent is from 18,000 

feet MSL to and including FL 600. In Alaska PCA does not include the airspace less 

than 1,500 feet above the surface of the earth, nor the airspace over the Alaska 

Peninsula west of longitude 160 degrees West. 

PD -Pilot Deviation: The actions of a pilot that result in the violation of a Federal 

Aviation Regulation (FAR) or a North American Aerospace Defense Command 

(NORAD) Air Defense Identification Zone (ADIZ) tolerance. 

POSITIVE CONTROL -Control of all air traffic, within designated airspace, by air 

traffic control. 

RAPCON -Radar Approach Control Facility. 

RESTRICTED AREA -Airspace designated under FAR Part 73 within which the flight 

of aircraft, while not wholly prohibited, is subject to restriction. 
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GLOSSARY Cont'd. 

SUA -Special Use Airspace: Airspace of defined dimensions identified by an area on 

the surface of the earth wherein activities must be confined because of their nature, or 

wherein limitations may be imposed upon aircraft operations that are not a part of 

those activities, or both. Types of Special Use Airspace are: 1) Alert Areas; 2) 

Controlled Firing Areas; 3) Military Operations Areas (MOAs); 4) Prohibited Areas; 

5) Restricted Areas; and, 6) Warning Areas. 

TCA -Terminal Control Areas: The Terminal Control Areas listed in FAR Part 71 

Subpart K consist of controlled airspace extending upward from the surface or higher 

to specified altitudes, within which all aircraft are subject to operating rules and pilot 

and equipment requirements specified in FAR Part 91. Each such location includes at 

least one primary airport around which the terminal control area is located. 

TOWER -(ATCT, Airport Traffic Control Tower): A terminal facility which through 

the use of air /ground communications, visual signaling, and other devices, provides A TC 

services to airborne aircraft operating in the vicinity of an airport and to aircraft 

operating in the movement area. 

TRANSITION AREAs -The Transition Areas listed in FAR Part 71 Subpart G consist 

of controlled airspace extending upward from 700 feet or more above the surface of the 

earth when designated in conjunction with an airport for which an approved instrument 

approach procedure has been prescribed; or from 1,200 feet or more above the surf ace 

of the earth when designated in conjunction with airway route structures or segments. 

Unless otherwise specified, transition areas terminate at the base of the overlying 

controlled airspace. 

TRSA -Terminal Radar Service Areas: Airspace surrounding designated airports 

wherein ATC provides radar vectoring, sequencing, and separation on a full-time basis 

for all IFR and participating VFR aircraft. TRSAs are depicted on VFR aeronautical 

charts. Pilot participation is urged but is not mandatory. 

VFR -Visual Flight Rules: Rules that govern the procedures for conducting flight under 

visual conditions. The term "VFR" is also used in the United States to indicate weather 

conditions that are equal to or greater than minimum VFR requirements. In addition, 

it is used by pilots and controllers to indicate type of flight plan. 
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EXECUTIVE SUMMARY 

As an adjunct to the primary measure of Aviation System safety, aviation accidents, the 

Federal Aviation Administration (FAA) conducts on-going evaluation of several kinds 

of incidents occurring within the National Airspace System. These include: Near Midair 

Collisions (NMACs), Pilot Deviations (PDs -violations of Federal Aviation Regulations), 

Operational Errors (OEs) and Operational Deviations (ODs). Any significant increase 

observed in these data sparks agency concern and generates increased effort to reduce 

the frequency of these undesirable events. The purpose of this presentation of 1987 OE 

data is to provide a foundation for the development of remedial action. 

The statistics presented herein are intended to provide insight into the characteristics 

and nature of Operational Errors. 1 Operational Deviations are situations where an 

actual violation of the required separation between aircraft does not take place but the 

potential for an operational error is created by an air traffic controller's oversight. 2 

The focus of this report is OEs, when a loss of required separation does take place as the 

result of inadequate/ improper action taken by a controller. 

The source of the statistics presented herein was the National Airspace Information 

1 Aircraft receiving certain air traffic control services are separated from each other 
according to criteria established by the FAA. Separation minima between two or more 
aircraft are discussed in the Air Traffic Control Handbook (7110.65 and supplemental 
instructions). Violations of the applicable minimum separation criteria which occur as 
a result of inadequate action by an element of the Air Traffic Control System are 
defined as Operational Errors. 

2 Operational Deviations occur when the applicable separation minima are 
maintained, but: (I) less than the applicable separation minima exist between an aircraft 
and protected airspace, or (2) without prior approval an aircraft penetrates airspace 
delegated to another position of operation or another air traffic control facility, or (3) 
an aircraft or controlled vehicle/equipment encroaches upon a landing area designated 
to another position of operation. 
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Monitoring System (NAIMS) maintained by the FAA's Office of Aviation Safety (ASF). 

NAIMS is an automated database system in which information on Operational Errors, 

Operational Deviations, Near Midair Collisions and Pilot Deviations is collected and 

processed. 

The reporting process began with the detection of an error at an air traffic control 

facility . A preliminary OE report (FAA form 7210-2) was required to be completed and 

phoned into FAA Headquarters within two hours of the incident occurrence. Copies 

were distributed to the employee involved, the FAA Communications Center, the FAA 

Air Traffic System Resource Analysis Division (ATS-200), the FAA Office of Aviation 

Safety, Safety Information and Analysis Division (ASV-100), and the Regional Air 

Traffic Division . An investigation of the event was required to be conducted by the 

facility whose personnel were cited. If it was established that an operational error 

occurred, a Final Operational Error Report (FAA form 7210-3) was submitted and 

distributed within 90 days of the event. 

Following the introductory material of Chapter l, Chapter 2 - Section 2.1 of this report 

presents historical OE data, and some general characteristics of OEs are presented in 

Section 2.2; e.g., location by region, airspace type, altitude, phase of flight, time of 

occurrence and closest approach distance. 

The fact that the air traffic control procedures and methods used by Terminal Facilities 

(Control Towers and Approach Controls} differ from the procedures and methods used 

by Air Route Traffic Control Centers (ARTCCs) has prompted a separate examination 

of the error events at each type of facility. Flight Service Stations (FSSs) are excluded 

from this study since there was only one OE event in 1987 involving a FSS. Therefore, 

Chapter 3 of this report considers the OE incidents in only three groups: (I) Centers, (2) 

Approach Controls, and (3) Towers. 

Operational error causal factors (as reported} and other measures which may have some 

relationship to the occurrence of OEs are examined in Chapter 4. A simple regression 

analysis considering factor relationships is discussed in Appendix C. The OE rates at 

ARTCCs and Terminal Facilities having more than three OEs during 1987 are examined 

in Chapter 5. 
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SUMMARY OF FINDINGS 

There were a total of 1,439 reports of operational errors and operational deviations 

recorded in the OE database in 1987. Of these, 1,213 were operational errors and 226 

were operational deviations which are not analyzed in this study. 812 OEs occurred at 

ARTCCs, 269 at Approach Controls, 131 at Control Towers and one occurred at an FSS. 

Final reports were filed for 835 incidents. It should be noted that final reports were not 

required for incidents classified as minor errors at ARTCCs. Also, some events reported 

in preliminary OE reports may have been, upon further investigation, re-classified as a 

different type of incident, such as a pilot deviation, or a military facility error; thus, 

no final report was required. 

To summarize, some key statistical findings of this report follow: 

General 

o Over the twelve-year 1976-1987 period, the smallest number of reported errors 

(353) occurred in 1982, and the highest number of reported errors (I ,888) 

occurred in 1984, the year in which the automatic error detection system was 

introduced at all domestic ARTCCs. The total number of operational errors 

declined from 1,402 in 1985 to 1,203 in 1986, then showed a slight increase to 

1,213 in 1987 (an overall reduction of 36 percent since the high in 1984). 

o The overall error rate (total number of operational errors reported per 100,000 

A TC operations) decreased three percent (from 0.89 in 1986 to 0.86 in 1987) 

while total ATC operations increased by four percent. The Great Lakes Region 

had the highest error rate in 1987 (1.05 errors per 100,000 operations). 

o In 1987, June was the month with the greatest proportion of operational errors 

(11 percent). More operational errors occurred on a Wednesday or a Thursday 

(220 each) than any other day of the week, and more occurred between 3:00 p.m. 

and 4:00 p.m. than any other hour of the day. 
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Errors by Facility Type 

o Of the total number of operational errors reported in 1987, 67 percent (8 I 2) 

occurred at ARTCCs. Indianapolis AR TCC had the highest error ra tc per 

100,000 operations in 1987 (4.19), and Honolulu CERAP (combined 

Center/ RAPCON) had the lowest error rate (0.40). 

o Terminal facilities (Approach Controls and Towers) accounted for 33 percent 

(400) of the operational errors reported in 1987. Among the Approach Control 

facilities, Midland Texas had the highest error rate per 100,000 operations for 

1987 (2 .88). Among the Tower facilities, Andrews AFB had the highest error 

rate (2.06). Sixty five percent (85) of the 131 operational errors reported at 

Tower: facilities in 1987 were surface errors. 

o The average number of errors per controller at ARTCCs has declined from 0. 22 

in 1985 to 0.16 in 1986, to 0.11 in 1987. The average number of errors per 

controller at Terminal Facilities declined from 0.07 in 1985 to 0.06 in 1986, to 

0.05 in 1987. 

o 77 percent of the errors reported at ARTCCs involved aircraft at altitudes 

between 12,500 and 37,000 feet. This is an area where radar traffic control 

procedures are used extensively and altitude deviations are generally detected 

and reported by computer. 

o Almost 85 percent of the ARTCC errors involved at least one aircraft climbing 

or descending. 

o Less than five percent of the ARTCC errors involved separations of less than 

5,000 feet (slant range). 

o At Approach Controls, more than 62 percent of the operational errors .involved 

aircraft at altitudes between 3,000 and 10,000 feet. At Towers, over 82 percent 

of the aircraft were below 3,000 feet when the error occurred. 
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Human Performance Related Errors 

o Almost 98 percent of the 1987 Operational Errors were attributed to human 
factors. 

o Most of the operational errors reported in 1987 occurred where the number of 
aircraft being handled by the controller were as follows: 

1987 OEs at ARTCCs 

No. Aircraft Worked 

l-l 0 
11-20 
21+ 

Percent of Total 

68% 
22% 
10% 

1987 OEs at Approach Controls 

No. Aircraft Worked 

1-5 
6-10 
11+ 

Percent of Total 

48% 
47% 

5% 

1987 OEs at Towers 

No. Aircraft Worked 

l-5 
6-10 
11+ 

Percent of Total 

51% 
42% 

7% 

Note : exposure data concerning the frequency of occurrence of these groupings/ranges of "number of 

aircraft worked" was not available at the time of this report . 

o For Centers, most errors occurred during the first 60 minutes of time into the 
shift. For Approach Controls, the most errors occurred during the second hour 
into the shift. For Towers, the error counts peaked at one hour and at four 
hours into the shift. 
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o About 47 percent of the errors occurred after the controller involved had 

returned to his/ her position following a work break (all facilities). 

o Of the 1,313 controllers reporting time-on-position, 29 percent (379) had been 

working for 30 minutes or less (all facilities). 

o The greatest number of errors occurred on the controller's first or second day 

after time off (276 and 278, respectively -- all facilities) . 

o The majority of errors (55 percent) involved controllers who had been certified 

on the position of operation for 1.ess than four years (all facilities) . 

o About 53 percent of the controllers involved in operational errors were Full 

Performance Level Controllers [FPLs comprised approximately 58% of the total 

1987 CWF]. Over half (58%) of these FPLs had five years or less as an FPL 

Controller. 

o Center (ARTCC) reports identify "misuse of radar data" (191) and "flight 

progress strip data posting" (84) as the most frequent causal factors . 

o Approach Control reports identify "misuse of radar data" (94) and "misuse of 

aircraft observation data" (62) as the most frequent causal factors. 

o Control Tower reports identify problems with "aircraft observation" (62) and 

"misuse of aircraft observation data" (132) as the most frequent causal factors . 
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OPERATIONAL ERRORS IN THE NATIONAL AIRSPACE SYSTEM 
CALENDAR YEAR 1987 

1.0 INTRODUCTION 

1.1 Background and Purpose 

This document is the third in a series of Federal Aviation Administration (FAA) Annual 

Reports describing operational error events 1 occurring in the National Airspace System 

(NAS) in the preceding calendar year. It provides a descriptive summary of these events 

in I 987 and compares some of their characteristics with those of previous years' events. 

The format is similar to that of earlier reports, with an additional brief discussion of 

the Operational Error System (OES) data and possible causal factors. 

The source of the information contained herein is the National Airspace Information 

Monitoring System (NAIMS) which contains the OES data bases. The FAA's Office of 

Aviation Safety (ASF) maintains this automated data base management system, (NAIMS, 

formerly named Aviation Safety Monitoring System -- ASMS) to track and analyze 

reported safety-related incidents and rules violations occurring in the NAS._ 

The NAIMS provides a center for the collection and processing of FAA reports on 

several types of events: Operational Errors (OEs) and Operational Deviations (ODs), 

Pilot Deviations (PDs), and Near Midair Collisions (NMACs). Each event type and its 

corresponding data base constitute one subsystem of the NAIMS. All existing NAIMS 

1Aircraft receiving certain air traffic control services are separated from each other 
according to criteria established by the FAA. Separation minima between two or more 
aircraft are described in the Air Traffic Control Handbook (7110.65 and supplemental 
instructions). Violations of the applicable minimum separation criteria which occur as 
a result of inadequate action by an element of the Air Traffic Control' System, are 
defined as operational errors. 



data bases were developed from the standard FAA reporting forms; the information 

collected by NAIMS is updated as the reports' investigations progress to allow for timely 

trend analyses. The ultimate goal of these analys.es is to determine whether 

modifications of operating practices are appropriate, and if so, where modifications 

might best be directed to contribute to a safer National Airspace System. 

1.2 Operational Error Reporting System 

As a component of the original ASMS, the Operational Error System (OES) concept was 

designed in 1984 by the Transportation Systems Center (TSC) of the Department of 

Transportation Research and Special Programs Administration. The bulk of the existing 

system software was designed and installed at the FAA Headquarters Office of Aviation 

Safety (ASF) in 1985. 

The OES tracked both operational errors and operational deviations reported to FAA 

Headquarters by Air Traffic Control facilities nationwide. Whenever an occurrence was 

detected at any Air Traffic Control System field facility, a Preliminary Operational 

Error Report (FAA form 7210-2) was required to be completed and called into FAA 

Washington Headquarters within two hours of the event. Copies were distributed to: the 

employee(s) involved, the FAA Communications Center, the FAA Air Traffic System 

Resource Division (A TS-200), the FAA Office of Aviation Safety, Safety Information 

and Analysis Division (ASV-100) and the Regional Air Traffic Division. 

An investigation of the event was required to be conducted by the facility whose 

personnel was cited. If it was established that an operational error or deviation 

occurred, a Final Operational Error Report (FAA form 7210-3) was submitted and then 

distributed within 90 days of the event; or, the investigation could have resulted in one 

of the following actions: 
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(1) if the event occurred at an AY, Route Traffic Control Center (ARTCC) and 

it was established that 80 percent of the minimum lateral was maintained, the 

facility manager may have made the determination that a final report was not 

required, or; 

(2) the event was reclassified as a "Pilot Deviation," a "Military Facility 

Deviation," or "No Occurrence" and a Form 7210-5 was filed . 

All reporting was handled in accordance with FAA Order 7210.41B, "Air Traffic Service 

Operational Error / Deviation Investigation and Reporting Program." Order 7210.4 I B, 

and examples of Form 7210-2, Form 7210-3, and Form 7210-5 are shown in Appendix A. 

The OES data base design follows that of the reporting forms (with the exception of the 

narrative). Preliminary and final reports forwarded to ASV-100 were coded and 

entered into the Operational Error System (OES) data base as they were received . The 

preliminary report included general background data and primary facts associated with 

the event, such as time and place of occurrence. The final report verified and / or 

superceded the preliminary data, providing additional information on employees, 

aircraft involved, equipment, environment, and causal factors as well as 

comments/recommendations. 

1.3 Scope and Organization of the Annual Report 

As stated previously, 1987 Operational Error incidents reported through the FAA 

incident reporting system and recorded in the NAIMS-OES data bases are the subject 

of this report. Under the present reporting system, the OES data bases are updated at 

discrete intervals of time as the report forms reach ASV-100. Because of the complexity 

involved in some incidents, reports may take a considerable amount of time to close 

(i.e., the final report form is submitted). According to the records in the OES data bases 

3 



as of July 4, 1988, a total of 1,439 operational error or operational deviation events 

took place in calendar year I 987. The daily update of the data bases may produce a 

different count at any later date, as investigations become finalized and accordingly 

some are reclassified. This should be considered by the reader when cross-referencing 

the data in this report to other data produced at any other time. 

There were 1213 reported operational errors in 1987. Of the 1213 errors, 835 final 

reports were received and entered into the OES. Preliminary reports were filed for 374 

events, 341 of which were determined to not require a final report, and 33 reported 

events remained open. Four errors were recorded (phoned into FAA Headquarters) for 

which there was neither a final nor a preliminary report filed. 

l.3.1 General Operational Error Characteristics 

Chapter 2 of this report profiles the operational error incidents and, where appropriate, 

compares the 1987 observations with those of previous years. General characteristics of 

the events are presented such as the time and location of error occurrences. The purpose 

is to identify the general conditions under which operational errors occur to provide 

some insight into where efforts might best be focused in order to reduce the number of 

OE occurrences. 

The distribution of operational errors by FAA ATC System Divisional Region is an 

important dimension as the FAA must concern itself with issues of how to allocate its 

resources in order to maximize safety nationwide. Therefore, Chapter 2 of this report 

presents a number of computed statistics for individual regions. 

1.3.2 Facility Operational Error Characteristics 

The composition and complexity of the air traffic operations handled (i.e., mostly or 

exclusively IFR or VFR traffic, enroute air traffic, or landings and departures) varies 
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for different types of Air Traffic Control facilities. Air Traffic Control procedures and 

methods used by Terminal Facilities (Approach Controls and Towers) differ from the 

procedures and methods used by Air Route Traffic Control Centers (AR TCCs). In 

Chapter 3, a separate examination of the error events at each type of facility focuses 

on the characteristics that appear typical of the facility type (e.g., typical of ARTCC 

errors as opposed to Tower or Approach Control errors). Terminal Facilities are sub­

divided into Towers and Approach Controls, and ARTCCs are considered as a separate 

category. 

Air Route Traffic Control Centers (ARTCCs) or Centers handle large numbers of 

aircraft simultaneously during the en route phase of flight. Jurisdiction of a Center's 

control may cover hundreds of thousands of square miles at all altitudes and flight 

levels. 

Approach Controls (including Terminal Radar Approach Controls (TRACONs) and non­

radar Approach Controls) provide separation services to all IFR aircraft and VFR 

aircraft in certain areas, arriving, departing, or transiting the airspace around an 

airport. The geographic area .commonly considered the jurisdiction of an Approach 

Control is airspace of about 30 miles in radius around an airport, including altitudes 

up to approximately ten thousand feet. Aircraft separation is accomplished by radar 

or by procedural methods such as the assignment of varying altitudes. 

Towers or Airport Traffic Control Towers (ATCTs), provide Air Traffic Control services 

to aircraft landing, taking off, taxiing and transiting their airspace. 

Since Flight Service Stations (FSSs) were involved in only one operational error in 1987 

they are excluded from most of the charts and tables in this report. 

Thus, Chapter 3 considers the OE observations in three groups: error events occurring 

at (1) Centers, (2) Approach Controls, and (3) Towers. 1987 operations data at the 

facility level of disaggregation were used to measure exposure and develop operational 
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error rates. However, error rates can be misleading; they can obscure as well as 

exaggerate areas for concern. For example, a facility with a large number of errors and 

large volume of traffic can produce an error rate equal to that of a facility with little 

traffic and few errors. Therefore, both absolute numbers of errors and error rates are 

shown where appropriate. 

1.3.3 Exposure Data 

The use of absolute numbers of OEs alone as an indication of ATC system safety is 

deficient because of a direct relationship to traffic volume; an increase/decrease in the 

error count may merely reflect a rise/fall in the number of aircraft using the national 

airspace o:ver a given period of time. A more meaningful measure is obtained when 

exposure data are applied to error counts, translating them into error rates. For this 

annual report, air traffic operations and Air Traffic Control facility staffing data were 

obtained from the FAA to develop facility error rates and controller error rates. 

Facility error rates for the year are coinputed as the number of operational errors per 

hundred thousand operations. Controller error rates are calculated by dividing the 

facility's error rate by the number of controllers at the facility (CWF) to obtain the 

average number of errors per hundred thousand operations per controller. By using 

error rates, the analysis accounts for differences in air traffic volume handled by 

controllers at the various facilities. 

1.3.4 Air Traffic Operations 

Facility error rates were developed from detailed data on air traffic operations activity 

in calendar year of 1987 (down to the level of individual facility, by month). The data 

were provided by the FAA Office of Management Systems (AMS), and used to develop 

facility error rates (overall, by facility type, and by individual facility) . Total aircraft 

handled by Centers was computed by multiplying the number of departures by two, and 
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adding domestic and oceanic over-flights. Approach Control operations arc the sum of 

FAA towered instrument operations, including aircraft handled to the primary airport 

and to secondary airports, plus over-flights. Tower operations are the sum of itinerant 

and local aircraft operations at FAA towered airports. 

Facility error rates allow more meaningful comparisons between facilities of the same 

type. The number of errors at any one facility is qualified by the volume of operations 

it handles. For example, in 1987 New York Tracon reported twice as many errors (16) 

as Salt Lake City Tracon (8), but New York's facility error rate of 0.95 errors per 

100,000 operations was less than half the rate for the Salt Lake City Tracon (2.21 per 

I 00,000 operations). 

Since different operations are being counted for each type of facility, direct compari son 

of error rates between facility types may not be warranted or meaningful. A Center 

facility's error rate of 2.5 may or may not indicate different performance as compared 

to an Approach Control facility's error rate of 2.0. A definitive relationship between 

Center workload, Approach Control workload and Tower workload has not yet been 

established. 

1.3.5 Controller Work Force (CWF) 

Data on staffing of ATC facilities as of December 31, 1987 were obtained from the FAA 

Office of Air Traffic Evaluations and Analysis (A TS) to calculate controller error rates 

(the facility's error rate divided by the facility's controller work force). 

Comparisons between 1987 and previous years' controller error rates are severely limited 

due to changes in the definition of "Controller Work Force" and "Full Performance Level 

controller" as of October I, 1987. The definition of controller work force for fiscal year 

1988 includes First Line Supervisors, FPL controllers, and other developmental 

controllers who are responsible for separating and controlling traffic but docs not 

include air traffic assistants or Academy trainees. "Full Performance Level" includes 
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only those controllers certified on all required positions of operation at their particular 

facility. 2 

Measures related to human performance are presented in Chapter 4. In 1987, almost 

98 percent of operational errors were attributed to human factors (96% in 1986). The 

chapter displays general summary statistics collected by the FAA Operational Error 

Reporting System, including factors such as traffic complexity, number of aircraft 

handled at the time of the error, and employee-contributed causal factors. Personnel 

information including day of the work week, time into the work shift, time on control 

position, last non-control activity, and experience level are also examined. A simple 

regression analysis considering the relationships between some of the variables 

mentioned above and the frequency of operational errors is contained in Appendix C. 

Finally, Chapter 5 briefly examines error rates at individual ARTCCs and Terminal 

Facilities with three or more operational errors. 

2A direct comparison of CY 1986 CWF and CY 1987 CWF numbers, without 
accounting for the CWF definition changes, indicates a decrease of more than 5% in the 
total number of Center controllers from 1986 to 1987. Adjustment of the CY 1986 
figures to conform to the October, 1987 CWF definition shows an increase in the CY 
1987 ARTCC work force of more than 6%. 
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2.0 OPERATIONAL ERRORS GENERAL CHARACTERISTICS 

2.1 Historic Trends 

Below, Figure l shows the number of operational errors reported, as well as instrument 

operations, operations at towered airports, and total Air Traffic Control operations. 

Over the last decade, operational errors peaked in 1984, when an automatic error 

detection system was introduced at all domestic ARTCCs. FAA regulations stipulate 

that all IFR traffic under ARTCC control must maintain a minimum vertical separation 

of 1,000 feet (2,000 ft. at flight levels above 29,000 ft.), or be separated laterally by 

distance or time minima. Whenever these minima are violated by radar-tracked aircraft, 

the automatic error detection system triggers an alarm and records the event. Before this 

system was in place, small separation minima violations went undetected and / or 

unreported. As depicted below, since the 1984 peak there has been a downward trend 

in the number of errors.* 

FIGURE '1 OPERATIONAL ERRORS VS . AVIATION ACTIVITY 
1976- 1987 
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Growth of the air transportation industry over the last decade is evident in the volume 

of total Air Traffic Control (A TC) operations. Operations decreased sharply in 1982, 

following the air traffic controllers' (PA TCO) strike of August 3, 1981. As the A TC 

System was re-staffed the volume of operations resumed an upward trend, growing at 

annual rates of 6% and 8% in 1983 and 1984, and leveling off with annual growth rates 

between 3% and 4% since 1985. Rapid growth of instrument operations reflects the 

growth in commercial aviation since deregulation, as well as increased IFR operations 

by air taxis, commuters, corporate users and general aviation. The relatively slower 

growth in airport tower operations is attributed to numerous factors, including slow 

growth of general aviation. The rising cost of aircraft, fuel, insurance, the greater use 

of simulation for pilot training and the migration of general aviation to less busy, non­

towered airports may account for this much more gradual increase. 

When compared with 1986 reports, the number of operational errors in 1987 increased 

slightly (0.8%), from 1,203 to 1,213. The increase was accompanied by a larger increase 

in Air Traffic Control operations (4.0%), from 135,536,754 total operations in 1986 to 

140,900,717 total operations in 1987. 

2.1.1 Operational Error Rates 

The overall error rate of the Air Traffic Control (ATC) System is computed as the total 

number of reported errors at all facility types per 100,000 ATC operations for the year. 

It has shown a downward trend since 1985, falling from a peak of 1.5 errors per 100,000 

operations in 1984 to 1.08 in 1985, to 0.89 in 1986, to 0.86 in 1987 (See Figure 2, opposite 

page). 

2.2 Summary Event Statistics 

ASF annual operational error reports present a series of frequency distributions that 

summarize the information collected in individual operational error reports. This 

section updates, for 1987 data, a selected number of figures and/or tables from past 

reports. 
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FIGURE 2 OPERATIONAL ERROR RATES 1976- 1987 
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2.2.1 Location of Occurrence of Operational Errors 

'87 

Several variables are considered to describe the location of the error events and the 

spatial location of the aircraft involved: region, time of occurrence, type of facility 

involved, aircraft altitude, type of airspace occupied, whether airborne or on the 

surface, aircraft profile, and proximity. 

2.2.2 Distribution by Region 

Although their respective traffic levels vary, Figure 3 (following page) first shows the 

total number of 1987 error reports by FAA Administrative region. Of the nine regions, 

the Southern Region with 262 events reported the most operational errors in 1987, 

followed closely by the Great Lakes Region with 258. Though first and second ranking 

were reversed, the Southern (217) and Great Lakes (304) regions also had the highest 

numbers of OEs in 1986. The seven remaining regions maintained their 1986 ranking for 

number of total errors. Five of them (Alaskan, Central, Northwest Mountain, Southern 

and Southwest regions) reported more errors, and three (Eastern, New England, and 

Western Pacific regions) reported fewer errors in 1987 than in 1986. 
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FIGURE 3 OPERATIONAL ERRORS 1987 BY FAA REGION 
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Taking into account exposure data (Figure 4), Great Lakes continued to have the highest 

error rate; 1.05 errors per 100,000 operations (Figure 5). The Eastern Region had the 

second highest error rate ( 1.00), followed by New England with 0.92 and Southern with 

0.91 errors per 100,000 operations. The Western Pacific Region had the lowest error rate, 

0.66; however, the Western Pacific also reported the fourth highest number of errors and 

had the third highest number of ATC operations. These observations seem to indicate 

some correlation between number of errors and total operations. 
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2.2.3 Operational Errors by Time of Occurrence 
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In 1987, June was the month when the most operational errors were reported (132), as 

opposed to August in 1986 (129 errors --see Figure 6, following page). Errors by region 

appear to loosely follow a seasonal pattern, with the highest number of errors counted 

in Summer months (Appendix B, Table AS). However, in 1987 the Southwestern Region 

reported equal peaks in June and November, and Eastern and Western Pacific errors 

were highest in February. 
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Opposite, Figures 7 and 8 show that the greatest number of errors occur on Wednesdays 

and Thursdays; and between 3:00 p.m. and 4:00 p.m. (I 14), with another peak between 

10:00 a.m. and I 1:00 a.m. (IOI). There seem to be fewer errors in the late night and early 

morning hours, i.e. between 11:00 p.m. and 7:00 a.m. (see Appendix B, Table A 7). 

The time-of-occurrence data (Figures 6, 7 and 8) appear to follow the patterns of 

monthly, weekly and daily traffic activity distributions. However, it should be noted 

that there is some variability when two-way frequency distributions are examined (see 

Appendix B, Tables A6 and A 7). For example, those errors which occurred on 

Wednesdays and Thursdays did not necessarily also occur at a peak hour seen in Figure 

8. Thus, while it appears that operational error patterns reflect seasonal , higher mid­

week, and higher morning and afternoon traffic levels these patterns should only be 

considered general indicators. 

14 



~ 
"" C> 

~ 
~ 

C> 

= 
~ 
::E = = 

~ 
~ 
::5 
es 
CD 

"" ~ 

FIGURE 7 OPERATIONAL ERROR REPORTS 
BY DAY OF THE WEEK 

1986- 1987 

-210 -180 

150 

120 

90 

SUN MON TU E W E D THU FRI SAT 

FIGURE 8 OPERATIONAL ERROR REPORTS 
BY TIME OF DAY (LOCAL) 

1986- 1987 

120 

100 

80 

60 

', 
'.._ 

' 40 ' ----- -------- -- ---------- --------------------- -------- -------------- -- ----- - ---, ----- - -------- ---· 

\ 
\ 
\ 
\ 

20 

0 ~-+--+--t---<--+---+--+--+---+---+---+--+--+--t---<t--+---+----< 

e 7 6 e 10 11 12 1 2 3 4 5 6 7 6 e 10 11 
a .m . p . m . 

HOUR OF THE D A Y (s o . m . - e t o 7 o . m .J 

15 

1906 

1967 

1966 

1967 



2.2.4 Airspace Type 

Figure 9 below shows operational error reports by type of airspace. 1986 and 1987 data 

appear to be fairly consistent in the location (by airspace type) of OE occurrences. In 

1987, about eight percent of the errors occurred in TCA airspace, eight percent in 

ARSAs, two percent in TRSAs, and 41 percent in Positive Control Airspace. Nine 

percent are surface errors, two percent are in oceanic airspace and the bulk of the 

remainder (30%) involve other Center, Approach Control, or Tower airspace. Chapter 

3 considers OEs by facility type and to some extent airspace type, in greater detail than 

shown here. 

FIGURE 9 OPERATIONAL ERROR REPORTS 
BY AIRSPACE TYPE 
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Errors reported by one type of facility do not always occur in the type of airspace 

expected to be under that facility's control. For example, Center errors may happen in 

Terminal Control Areas, and Tower errors in Center airspace (see Appendix B, Table 

AS). These are usually events involving more than one facility; the actions of a 

controller from the reporting facility results in a loss of separation between aircraft in 

adjoining airspace under another facility's control. These OE occurrences emphasize the 

need for proper coordination between facilities. 
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2.2.5 Aircraft Altitude 

The distribution of errors by aircraft altitude varies distinctly between the three facilit y 

types. Center errors more often involve aircraft at higher altitudes during the enroute 

phase of flight, while Approach Control and Tower errors involve aircraft at lower 

altitudes (See Figure 10 and Append ix B, Table A9). 

FIGURE 1 0 OPERATIONAL ERROR REPORTS 
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A total of 641 (almost 53%) of all 1987 errors involved aircraft at altitudes between 

12,500 and 37,000 feet. While aircraft operating under VFR with Mode C transponder 

capability may use airspace up to 18,000 feet msl, the airspace (12,500 - 37,000 ft.) is 

used primarily by en route air traffic under the control of Centers [airspace under 

Center control may extend from the surface to 60,000 feet] . Accordingly, most of these 

were Center errors (624); accounting for 77 percent of all 1987 errors at Centers. 

Almost 24 percent (290) of all 1987 errors involved aircraft at altitudes between three 

thousand and ten thousand feet. Most of these (167) were errors reported by Approach 

Controls (167); accounting for 62 percent of the total 1987 errors at Approach Controls. 
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Errors involving aircraft at altitudes below 3,000 feet or on the surface of the airport 

totaled 192 in 1987. These errors occurred more often at Towers (109), and accounted 

for almost 81 percent of the total 1987 Tower errors. 

While Center errors involving aircraft at the lower altitudes, and Tower and Approach 

Control errors involving aircraft at the higher altitudes are atypical, examination of 

the source documents indicate that such instances had been reported correctly. For 

example, a Center had reported an error which occurred in a TCA because special 

procedures in effect in the Los Angeles Basin gave the Center responsibility for control 

of all aircraft within a portion of the Los Angeles TCA, between 7,500 and 12,500 feet. 

2.2.6 Air vs. Surface 

In addition to errors involving airborne aircraft, a series of runway incidents in recent 

years heightened the interest in surface operational errors (See Figure 11 --opposite 

page, and Appendix B, Table Al0). Although the number of surface errors at Approach 

Controls decreased in 1987, there was an equivalent increase of surface errors at Towers 

for the year. Thus, there were 114 total surf ace errors that occurred in both 1986 and 

1987. 

2.2.7 Profile of Aircraft Involved 

Where the "phase of flight" of aircraft pairs in error events was reported, the majority 

of cases involved at least one aircraft in level flight when the prescribed separation 
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minima were violated (see Figure 12 and Appendix B, Table Al I). As can be seen in 

Figure 12, the 1986 and 1987 distributions of these conflict situations were consistent. 

The most typical situation (profile) involves one aircraft in level flight and one either 

climbing or descending (635 pairs, or 520/o of the 1987 incidents). The second most 

common profile involves both aircraft in level flight (148 pairs, or 120/o of the 1987 

reports). Conflict situations where one aircraft was climbing and one was descending 

accounted for about eight percent, and conflicts where both were climbing or where both 

were descending accounted for about 11 percent of the 1987 reported operational errors. 

1987 surface errors included 30 instances where both aircraft were taxiing on a runway 

(i .e., runway incursions). More frequently, one aircraft was on the ground and 

separation was lost with another aircraft on final (33 pairs), climbing out (10 pairs), or 

descending (3 pairs). 

2.2.8 Classification 

"Classification" of reports was indicated only for Center errors (see Figure 13 & Table 

Al2, Appendix B). It refers to a composite "score" used to evaluate the potential risk 

associated with the occurrence. The reader should be cautioned before reviewing these 

data that since 1987 (i.e., effective November, 1988) classification of errors is 

discontinued. However, for general information only; over three quarters (78.6%, 638) 

of the total 1987 Center errors (8 I 2) were classified as "minor", I 8.7 percent (I 52) were 

classified as "moderate" and only 0.7 percent (6) of the 812 Center errors were classified 

as "major". 

2.2.9 Proximity 

Another measure of the potential risk associated with operational error events is 

proximity of the aircraft which violated the separation minima. Proximity was 
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FIGURE 13 OPERATIONAL ERROR REPORTS 1986- 1987 
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calculated as the square root of the sum of the squares of the minimum horizontal and 

vertical separations between the aircraft involved (i.e., "slant"), and represents an 

estimate of the actual distance between aircraft in feet. (See Figure 14 and Appendix 

B, Table A 13) 

The I 987 data show that in the majority (78%) of operational errors at all facility types, 

proximity was greater than 5,000 feet. The reported proximity was less than 1,000 feet 

in only about three percent of the total errors. 

In 96 percent (777) of the Center errors, proximity was greater than 5,000 feet. This 

would appear to validate the "minor" classification that was given to most Center errors. 

Also, the relatively high counts of Center errors were most often the result of the 

automatic error detection system. 

It should be noted that the 114 surface errors occurring in 1987 are missing from Figure 

14 and Table AI3, Appendix B. The OES report form did not require vertical and / or 

horizontal distances to be provided when reporting a surface error. Collection of this 

data element would allow a more accurate assessment of the potential risk associated 

with surface errors. 

22 



3.0 LOCATION OF OPERATIONAL ERRORS BY FACILITY TYPE 

3.1 Errors by Region and Facility Type 

Figure 15 below illustrates the allocation of the controller work force for ARTCCs and 

Terminal Facilities by FAA region. Generally, regions with high volumes of traffi c ha vc 

the largest shares of the controller work force. 

As in 1986, 1987 errors at Centers (812) out-numbered the combined errors at both 

Approach Controls (269) and Towers (131). Again, this statistic reflects the effect of 

Centers' automatic error reporting system. It may or may not indicate a poorer safety 

record. As seen in Figures 16 and 16A (next page), Center errors increased slightly, 

while Center error rates show a slight decrease due to the increase in Center operations. 
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Although moderate exceptions can be seen in the Great Lakes and Northwest Mountain 

Regions, Figures 17 and 17 A below show that Approach Control errors and error ra tcs 

remained fairly stable from 1986 to 1987 (overall and by individual region). 
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Again, while several exceptions can be seen, Figures 18 and 18A show general 

consistency between the two years for the overall as well as regional Tower error and 

error rates. Consideration of the error rates alone as indicators of relative performance 
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should be cautioned. For example, the apparent substantial increase depicted for the 

1987 Alaska Region error rate in Figure 18A represents only two total errors (Figure 18). 

Great Lakes is the only one of the nine regions to show a decrease in errors and error 

rates at all three facility types from 1986 to 1987. The Southern region is the only one 

that showed an increase in all facility types. 

3.2 Airspace Type 

As Figures I 9A, I 9B and I 9C illustrate, when classifying operational errors by airspace 

type*, most of the errors occurred in the airspace normally under the jurisdiction of a 

particular facility type. The few exceptions were probably due to the error originating 

at another type of facility or factors such as inter-facility coordination. However, the 

reader should be aware that there was some question as to the reporting accuracy of 

several airspace categories. Thus, definitive counts of OEs by airspace type are suspect . 
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FIGURE 198 OPERATIONAL ERROR REPORTS 1986- 1987 
BY AIRSPACE TYPE FOR APPROACH CONTROLS 
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FIGURE 19C OPERATIONAL ERROR REPORTS 1986- 1987 
BY AIRSPACE TYPE FOR CONTROL TOWERS 
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3.3 Aircraft Altitude 

As seen in Figure 20 below, 77 percent (624) of the 812 Center error reports occurred 

between 12,500 and 37,000 feet. 62 percent (167) of Approach Control errors occurred 

between 3,000 and 10,000 feet; while the majority of Tower errors, 81 percent (108), 

occurred below 3,000 feet. Again, the errors are distributed in a pattern that reflects 

the reporting facility's delegated airspace. 
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3.4 Profiles of Aircraft Involved 

When disaggregated by facility, the proportions of conflict pairs involved follow an 

expected pattern. Figure 21A (page 30) shows that the majority of Center errors 

occurred in the enroute phase; where one aircraft was level and the other climbing or 

descending. Approach Controls displayed similar distributions (Figure 21 B, page 30), 

with the addition of conflicts involving one or more aircraft on final approach. Control 

Towers exhibit more conflict pairs associated with the traffic pattern and surface 

incidents (Figure 21C, page 31). 
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FIGURE 21A OPERATIONAL ERROR REPORTS 1986-1987 
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FIGURE 2 "IC OPERATIONAL ERROR REPORTS 1986- 1987 
BY PHASE OF FLIGHT (CONFLICT PAIRS)• 
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As discussed in Chapter 2, all facility types show a substantial number of operational 

errors in which the separation exceeds 5,000 feet. Following (pages 32-33), Figures 22A, 

22B and 22C illustrate the predominance of this category in all three facility types. 

3.6 Mode of Error Detection 

Figure 23 (page 33) shows the influence of mode of error detection . In particular, it 

reveals the effect of Centers' automatic error reporting system. 
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FIGURE 22A OPERATIONAL ERROR REPORTS 
BY PROXIMITY FOR ARTCCs 
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FIGURE 22C 
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4.0 CAUSAL FACTORS OF OPERATIONAL ERRORS 

There is little question that a number of different factors may combine to actuate the 

occurrence of operational errors. The preliminary and final investigative report forms 

(7210-2. l and 7210-3) request information on factors that might have contributed to 

operational error events. These factors include: equipment failure, lack of adherence 

to established procedures, traffic demand, environment, human elements, and other 

factors . 

Of the 1,213 operational errors reported in 1987, almost 98 percent (1,187) cited "human" 

factors as the primary cause (and similarly, 96% in 1986). There is general agreement 

that human error is the major source of operational errors, but it is unclear which human 

factors are relevant in the air traffic control environment and how they should be 

managed to minimize the incidence of errors. 

To address these issues, this chapter presents general summary statistics on data elements 

collected by the FAA Operational Error Reporting System. The first section evaluates 

workload and operational errors; specifically, the complexity of air traffic and the 

number of aircraft handled at the time the error occurred. This is foil owed by a 

discussion of the "causal" or contributing factors to the event as determined by the 

report's investigator(s). In most instances, these factors are descriptive of actions that 

contributed to errors. This is potentially the most useful information provided by the 

reporting system because it identifies processes or procedures which somehow fail, at 

least on occasion. These employee-contributed causal factors provide a means for 

analyzing the evolution of many types of errors; diagnosing the conditions leading to 

errors, thereby providing at least one basis for the development of corrective measures. 

Personnel information on the employees involved in operational errors is also collected 

in the NAIMS-OES data base. The attempt to collect and examine data on the employees' 

work schedule and work experience (or lack thereof) implies that these are likely sources 

of contributing factors. The (I) day of the employee work week, (2) time on the position, 
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(3) type of last non-control activity, and (4) number of hours into the shift, are variables 

used to describe the work schedule carried by the employees at the time of the error. 

The work experience of the controllers involved in errors has been measured by the 

length of time they held positions as FPL (Full Performance Level) controllers, and / or 

by the total time they had been certified on the position of operation assigned at the 

time of the incident. 

4.1 Traffic Complexity 

While 33 percent (403) of the error reports contain no data on traffic complexity, 

information that is available indicates that errors are most likely to occur when 

complexity is rated "average" or "above average." Over one third of the rated error 

reports list complexity as "average," and another 29 percent describe complexity as 

"above average." As shown in Figures 24A, 24B and 24C following, only 7.1 percent of 

the errors occurred when traffic was rated "complex." This proportion may be a function 

of the distribution of aircraft activity; it could also reflect a higher level of awareness 

on the part of controllers during periods of more intense traffic activity. 
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FIGURE 24B 
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Subjectivity and lack of specifically defined characteristics regarding traffic complexity 

make it difficult to determine its' level of influence in OE events. A more effective 

assessment of this factor could be established by constant measurement of complexity 

levels using standardized criteria. 

4.2 Number of Aircraft Worked 

Following, Figures 25A, 25B and 25C illustrate that for all facility types the vast 

majority of errors occurred when fewer than ten aircraft were being controlled; and, 

almost half all OEs {1986 and 1987) involved controllers who were working between six 

and ten aircraft. 

Notably, almost 32 percent (259) of all Center errors occurred when more than ten 

aircraft were being handled. Of those errors, 77 (9.5% of all Center errors) occurred 

when greater than 20 aircraft were being controlled. Again, this result may be related 

to the exposure distribution. 
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FIGURE 26B OPERATIONAL ERROR REPORTS 1986- 1987 
BY NUMBER OF AIRCRAFT WORKED FOR APPROACH CONTROLS 
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These numbers exhibit differences between ATC operations at Centers and Terminal 

Facilities. Centers are designed to handle larger numbers of aircraft at higher altitudes; 

therefore, based on exposure, their higher error counts in events involving more than 

ten aircraft worked might be expected . 

At Terminal Facilities, the number of aircraft controlled at the time of the error is 

generally between one and ten . Towers showed a greater number of errors reported 

while one to five aircraft were being handled, while Approach Controls exhibited a 

fairly even distribution between the one to five and six to ten ranges. As with Centers, 

this pattern may be related to the distribution of traffic activity. 

4.3 Employee Contribution 

The subjective descriptions of factors contributing to errors are translated to the set of 

"causal factors" listed on the Operational Error Final Report Form. This form is shown 

in Appendix A. 

Since some errors involve more than one employee and each employee may have 

contributed more than one causal factor, the number of observations for this variable 

exceed the number of error reports by an approximate ratio of two to one. The 

distribution of factors for 1986 and 1987 by facility type are shown in Figures 26A, 

26B and 26C (following pages). The causal factors may be grouped into six problem 

areas. For all facilities combined, 1986 and 1987 OE reports indicate difficulties in the 

six general categories as follows: 
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FIGURE 26A OPERATIONAL ERROR REPORTS 1986- 1987 
BY EMPLOYEE-CONTRIBUTED CAUSAL FACTOR* 
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Center reports cite radar display and data posting factors twice as frequently as 

Terminal Facilities reports (see Figures 26B and 26C). The frequency in which these 

two categories were specified decreased in 1987 from 1986 numbers by I 6 percent; 

however, in 1987, there were 405 factors associated with Center OEs listed as none or 

unknown. 
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FIGURE 26B OPERATIONAL ERROR REPORTS 1986-1987 
BY EMPLOYEE-CONTRIBUTED CAUSAL FACTOR 
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Approach Control OE reports also indicate that radar display factors were the most 

frequently cited problem area; radar display factor counts for I 987 stayed close to the 

1986 numbers (down only 1.5 percent). In 1987, the frequency of communication factors 

increased 29 percent over 1986, coordination factors were mentioned almost ten percent 

less often, while data posting and position relief factors stayed close to the same level. 
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FIGURE 26C OPERATIONAL ERROR REPORTS 1986-1987 
BY EMPLOYEE-CONTRIBUTED CAUSAL FACTOR 
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Tower OE data point most often to problems with aircraft observation and / or misuse 

of visual data . Between 1986 and 1987, Communication factors showed a minor increase 

(about four percent) while references to coordination factors declined about 18 percent. 

The number of times other primary categories were cited remained fairly constant. 
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4.4 Personnel Information 

This section examines the work schedule and experience level of employees involved in 

operational errors. Schedule information includes: day of employee work week, hour 

into shift, time on position, and type of last non-control activity. The work experience 

of implicated employees is measured by the length of time they had held Full 

Performance Level positions, and/or by the length time they had been certified on the 

position they were operating at the time of the error. 

4.4. l Schedule 

Figures 27 (below) and 27 A (next page) show the general pattern for day-of-work-week 

for all facilities in 1986 and I 987. Although the 1986 distribution varies somewhat, most 

reported errors occur during the first three to four days of the work week. In 1987, 42 

percent of all employees involved in errors were working either the first day (276 

employees) or the second day (278 employees) of their work week. 

FIGURE 27 OPERATIONAL ERROR REPORTS 1986 
BY DAY OF EMPLOYEE WORK WEEK BY FACILITY TYPE 
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As seen in Figures 28A (bottom), 28B and 28C (following), most reported errors occurred 

in the earlier half of an eight-hour shift. At Centers, the majority of errors occurred 

before the completion of the first hour into the shift; however, Tower and Approa c h 

Co ntro l errors are shown to peak later, between one and four hours into the shift. 
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FIGURE 27A OPERATIONAL ERROR REPORTS 1987 
BY DAY OF EMPLOYEE WORK WEEK BY FACILITY TYPE 
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FIGURE 28A OPERATIONAL ERROR REPORTS 1986- 1987 
BY TIME INTO SHIFT FOR ARTCCs 
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FIGURE 28B OPERATIONAL ERROR REPORTS 1986- 1987 
BY TIME INTO SHIFT FOR APPROACH CONTROLS 
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FIGURE 28C OPERATIONAL 
BY TIME INTO SHIFT 
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Below, Figures 29 and 29A show that for all three facility types, more errors occurred 

during the first 60 minutes on position. 
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FIGURE 29 OPERATIONAL ERROR REPORTS 1986 
BY TIME ON POSITION (MINUTES) BY FACILITY TYPE 
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FIGURE 29A OPERATIONAL ERROR REPORTS 1987 
BY TIME ON POSITION (MINUTES) BY FACILITY TYPE 
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Of the 1,314 employees involved in 1987 operational errors, the most frequently reported 

non-control activities engaged in before the error occurred were a break (32% --422), and 

at the start of a shift (19% --256). 
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FIGURE 30A OPERATIONAL ERROR REPORTS 1986 - 1987 
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FIGURE 30B OPERATIONAL ERROR REPORTS 1986- 1987 
BY TYPE OF LAST NON - CONTROL ACTIVITY 
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FIGURE 30C OPERATIONAL ERROR REPORTS 1986- 1987 
BY TYPE OF LAST NON - CONTROL ACTIVITY 
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4.4.2 Experience 

Historically, the NAIMS-OES data indicated that Full Performance Level controllers 

were more often involved in errors than Developmental and other controllers. However, 

exposure could account for this observation; FPL controllers were primarily expected 

to perform active air traffic control functions, whereas Developmental controllers, who 

were still on part-time training status, performed less than full-time A TC duty. 

F or calendar year 1987, the distributions by total FPL time of employees involved in 

operational errors / deviations are presented in Figures 31A, 31B and 31C. FPL 

controllers involved in errors were a small percentage of the total controller work force , 

involving 12 percent of the CWF at Centers, and about five percent of the CWF at 

Terminal Facilities. 
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FIGURE 3 "I A OPERATIONAL ERRORS/DEVIATIONS 
BY TOTAL FPL TIME FOR ARTCCs 
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FIGURE 3"1 B OPERATIONAL ERRORS/DEVIATIONS 1987 
BY TOTAL FPL TIME FOR APPROACH CONTROLS 
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FIGURE 3"1C OPERATIONAL ERRORS/DEVIATIONS 
BY TOTAL FPL TIME FOR TOWERS 
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The distribution of errors by total FPL time are generally consistent between CYs 1986 

and 1987 (Data Table A24, Appendix 3). However, it should be noted that for both 

years, a large number of reports (about 45%) did not specify this information. 

Figures 31A through 31C show that by the 1988 fiscal year definition of FPL (sec 

Introduction, page 8), 407 controllers with FPL time of five years or less were involved 

in errors or deviations (31% of the total 1319 reports for 1987). 23 percent (298 

controllers) had accumulated more than five years of FPL time, and for 47 percent of 

the 1987 reports (614 employees) the data was missing. 

Some question exists as to the validity of FPL time/classification as an adequate measure 

of experience. The reader should be made aware that, in reality, the term FPL has 

different meanings at different facility levels. For example, an FPL controller at a 
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Level I facility is more likely to be not as experienced as an FPL or developmental 

controller at a Level IV facility (see "Level", Glossary). To adequately evaluate the 

controllers' experience, it is believed that the measure(s) should at least consider the 

facility level. This suggests the need for re-evaluation of the data collected (both 

NAIMS-OES and CWF) in order to describe and track changes in the experience levels 

of the controller work force. 

Examination of the controllers' experience by their total time certified on the local 

position assigned at the time of the error appears to support the premise that experience 

has a positive effect on performance (see Figure 32 below). Employees certified for less 

than a year on position committed more operational errors than those at positions where 

they had been certified for a number of years. 

<1 

1 - 2 

2 - 3 

3 - 4 

4 - S 

s - e 

B - 7 

7 - B 

B - 9 

9 - 10 

10- 20 

> 20 

FIGURE 32 OPERATIONAL ERROR REPORTS 1987 
BY TOTAL CERTIFICATION TIME BY FACILITY TYPE 
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5.0 CHARACTERISTICS OF ERRORS/ERROR RATES 

BY INDIVIDUAL FACILITY 
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TABLE 5.1 

FACILITY ERRORS/ERROR RATES ··ARTCCs 

Fae i l i ty Controller Average Controller 
Error llork llork Error 

ID FACILITY OEs Operations Rate Force Load Rate 

ZID I ND I ANA POLIS, IN 75 1,789,703 4.19 319 5,610 0.0131 

ZLA LOS ANGELES, CA 65 1,905,540 3.41 332 5,740 0. 0103 

ZDC IIASHINGTON, DC 73 2,295,370 3.18 422 5,439 0.0075 

ZBII BOSTON, MA 51 1,676,245 3.04 342 4,901 0.0089 

ZTL ATLANTA, GA 73 2,436,770 3.00 458 5,320 0.0065 

ZNY NEIi YORK, NY 52 1,765,011 2.95 341 5, 176 0.0086 

ZAU CHICAGO, IL 64 2,353,192 2.72 451 5,218 0.0060 

ZJX JACKSONVILLE, Fl 45 1,738,742 2.59 345 5,040 0.0075 

ZKC KANSAS CITY I MO 41 1,728,229 2.37 361 4,787 0.0066 

ZOB CLEVELAND, OH 48 2,272,121 2. 11 461 4,929 0.0046 

ZHU HOUSTON, TX 29 1,650,464 1. 76 344 4,798 0.0051 

ZDV DENVER, CO 23 1,309 ,-314 1. 76 336 3,897 0.0052 

ZAN ANCHORAGE, AK 7 427,209 1.64 146 2,926 0.0112 

ZMP MINNEAPOLIS, MN 24 1,612,999 1.49 299 5,395 0.0050 

ZME MEMPHIS, TN 25 1,829,666 1.37 320 5,718 0.0043 

ZFII FORT IIORTH, TX 24 1,804,095 1.33 368 4,902 0.0036 

ZAB ALBUQUERQUE, NM 19 1,461, 126 1.30 283 5, 163 0.0046 

ZMA MIAMI, Fl 20 1,558,347 1.28 270 5,772 0.0048 

ZSE SEATTLE, IIA 14 1,247,768 1. 12 236 5,287 0.0048 

ZOA OAKLAND, CA 17 1,612,308 1.05 321 5,023 0.0033 

ZLC SALT LAKE CITY,UT 10 1,084,550 0.92 210 5,165 0.0044 

ZHN HONOLULU, HI 2 503,783 0.40 64 7,872 0.0062 

ZUA GUAM 0 49,627 0 12 4,136 0.0000 

zsu SAN JUAN, PR 11 33 

TOTALS & AVERAGE RATES 812 36,112,179 2.25 7,074 5, 105 0.0076 

54 



5.1 Center Facilities 

Table 5.1 (opposite left) shows the 1987 operations, average controller work loads, 

facility error rates (operational errors per 100,000 operations, and controller error rates 

(facility error rate / number of controllers) for individual ARTCCs 1
. Operation s 

([departures x 2] + domestic overs + oceanic overs) were highest in 1987 at Atlanta 

Center, with 2,436,770, and lowest at Anchorage Center (ZAN), with 427,209. The 

greatest average work load was 5,772 operations per controller at Miami Center, and 

ZAN's average work load of 2,926 was the smallest. 

Of the enroute facilities, Indianapolis Center (ZID) displayed the highest facility error 

rate (4.19 per 100,000 operations), Los Angeles (3.41*) and Washington, DC (3.18*) placed 

second and third in facility error rates. The three facilities with the lowest error rates 

were: Salt Lake City (ZLC) with 0.92*, Oakland (ZOA) with 1.05*, and Seattle (ZSE) 

with 1.12*. ** 

Indianapolis also displayed the highest controller error rate (0.013 per 100,000 operations 

per controller), Anchorage, with the lowest number of operations and lowest workload, 

ranked second in controller error rate (0.01 J **), while Los Angeles was third (0.010**). 

The smallest controller error rates occurred at: Oakland Center (0.0033**), Fort Worth 

Center (0.0036**), and Memphis Center (0.0043**). 

1Guam (ZUA), San Juan (ZSU), and to some extent, Honolulu (ZHN), are anomalies, 
as they provide both approach control and enroute functions at offshore locations in 
limited airspace. Also, offshore ARTCCs do not have automatic error detection systems. 
Therefore, they are not considered in the ranking. 

* Operational Errors per 100,000 operations 

** Operational Errors per 100,000 operations per Controller 
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TABLE 5.2 
FACILITY ERRORS/ERROR RATES - -APPROACH CONTROLS WITH THREE OR MORE OEs 

Facility Controller Average Controller 

FAA Error Work Work Error 

Region ID FACILITY OEs Operations Rate Force Load Rate 

ASW MAF MIDLAND 3 104,071 2.88 25 4,163 0.1153 

ASO SDF LOUISVILLE STANDIFOR 6 245,812 2.44 42 5,853 0.0581 

AGL CMI CHAMPAIGN UNIV. ILL. 3 132,994 2.26 21 6,333 0.1074 

ANM S56 SALT LAKE CITY TRAC. 8 362,676 2.21 26 13,949 0.0848 

AWP BUR BURBANK 10 460,048 2.17 46 10,001 0.0473 

ASO CLT CHARLOTTE/DOUGLAS 9 453,178 1.99 50 9,064 0.0397 
ASO CVG CINCINATTI GRTR. 7 384,706 1.82 47 8,185 0.0387 

ASW TUL TULSA INTL. 4 233,912 1. 71 31 7,546 0.0552 

AGL IND INDIANAPOLIS 5 316,058 1.58 42 7,525 0.0377 
ACE MCI KANSAS CITY INTL. 5 321,555 1.55 45 7,146 0.0346 
ASW SAT SAN ANTONIO 5 360,746 1.39 47 7,675 0.0295 

AEA PHL PHILADELPHIA 8 588,792 1.36 66 8,921 0.0206 
ANM 084 D°ENVER TRACON 8 594,279 1 .35 40 14,857 0.0337 
ANM S46 SEATTLE TRACON 6 459,948 1.30 43 10,696 0.0303 
AWP EDW EDWARDS RAPCON 4 307,022 1.30 29 10,587 0.0449 

ASO BHM BIRMINGHAM 3 235,611 1.27 32 7,363 0.0398 
AEA DCA WASHINGTON NATL. 6 515,754 1.16 64 8,059 0.0182 
AWP NZJ COAST TRACON 5 476,317 1.05 45 10,585 0.0233 
ASO ATL ATLANTA INTL. 10 994,567 1.01 91 10,929 0.0110 
AWP LAS LAS VEGAS 4 407,073 0.98 37 11,002 0.0266 
ASO BNA NASHVILLE 3 309,749 0.97 41 7,555 0.0236 
AEA N90 NEW YORK TRACON 16 1,678,941 0.95 183 9, 175 0.0052 
ASW !AH HOUSTON INTERCONT. 6 656,852 0.91 70 9,384 0. 0130 
ASO JAX JACKSONVILLE, FL 3 347,905 0.86 44 7,907 0.0196 
ASO MIA MIAMI INTL. 6 703,909 0.85 73 9,643 0.0117 
ANE BOS BOSTON LOGAN 5 586,968 0.85 58 10,120 0.0147 
ACE STL ST. LOUIS INTL. 3 357,236 0.84 47 7,601 0.0179 
AGL ORD CHICAGO O'HARE 9 1,115,266 0.81 63 17,703 0.0128 
AGL MSP MINNEAPOLIS/ST. PAUL 4 516,550 0.77 N/A 
ASO TPA TAMPA 4 517,454 0.77 69 7,499 0.0112 
AWP HNL HONOLULU 3 390,327 0.77 41 9,520 0.0187 
ASO PNS PENSACOLA 3 414,180 0.72 45 9,204 0.0161 
AEA BWI BALT./ WASH. INTL. 4 571,477 0.70 64 8,929 0.0109 
ASO MEM MEMPHIS INTL. 3 431,557 0.70 53 8, 143 0.0131 
ASW 010 DAL/FT.WTH TRACON 6 1,035,372 0.58 76 13,623 0.0076 
AGL DTW DET. METRO WAYNE 3 601,895 0.50 N/A 
AWP P50 PHOENIX TRACON 3 674,641 0.44 45 14,992 0.0099 

TOTALS & AVERAGE RATES 203 18,865,398 1.08 1,841 10,247 0.0210 
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5.2 Terminal Facilities 

There are over 450 facilities nationwide providing Approach / Tower Control service. 

The following Tables (5.2 and 5.3) provide data for Approach Controls and Towers where 

three or more operational errors occurred. 

Table 5.2 (opposite left) shows the 1987 operations, average controller work loads, 

facility error rates*, and controller error rates** for individual Approach Controls. 

Operations (instrument operations + VFR aircraft receiving services) were highest at 

New York TRACON, with 1,678,941, and lowest at Midland, TX (MAF) with 104,701. 

Chicago O'Hare International had the greatest average work load of 17,703 operation s 

per controller, and Midland with average work load of 4,163 was the least. 

Midland showed the highest facility error rate (2.88*), followed by Louisville (2.44*) 

and Champaign University (2.26*) The three facilities with the lowest error rates were: 

Phoenix Tracon (0.44*), Detroit Metro (0.50*), and Dallas-Ft. Worth (0.58*). 

Midland also displayed the highest controller error rate (0.115**), Champaign,IL ranked 

second in controller error rate (0.107**), and Salt Lake City Tracon (0.085**) was third. 

The lowest controller error rates occurred at: New York Tracon (0.0052**), Dallas-Ft. 

Worth Tracon (0.0076**), and Phoenix Tracon (0.0098**). 

* Operational Errors per 100,000 operations 

** Operational Errors per 100,000 operations per Controller 
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TABLE 5.3 

FACILITY ERRORS/ERROR RATES - -TO\JERS 111TH THREE OR MORE OEs 

Facility Controller Controller 
FAA Error llork Average Error 

Region ID FACILITY OEs Operations Rate Force Workload Rate 

AEA ADIJ ANDREIJS AFB 3 145,876 2.06 25 5,835 0.0823 

ASO FTY ATL. FULTON CTY. 3 159,019 1 .89 14 11,359 0.1348 

A\JP LAX LOS ANGELES INTL 11 667,186 1 .65 30 22,240 0.0550 

ANE BDL BRADLEY/IJINDSOR 3 185,107 1.62 43 4,305 0.0377 

AEA TEB TETERBORO 3 214,989 1.40 21 10,238 0.0664 

AIJP LGB LONG BEACH 5 434,995 1. 15 18 24,166 0.0639 

ASII HOU HOUSTON HOBBY 3 276,760 1.08 21 13,179 0.0516 

AEA PHL PHILADELPHIA 4 417,668 0.96 66 6,328 0.0145 

AEA JFK J.F. KENNEDY 3 317,900 0.94 30 10,597 0.0315 

ANE BOS BOSTON LOGAN 4 440,653 0.91 58 7,597 0.0157 

A\JP SFO SAN FRANCISCO 4 455,874 0.88 31 14,706 0.0283 

AEA E\JR NE\JARJ( I NTL. 3 377,902 0.79 32 11,809 0. 0248 

A\JP VNY VAN NUYS 3 476,627 0.63 21 22,697 0.0300 

ANM DEN DENVER STAPLETON 3 520,858 0.58 25 20,834 0.0230 

AGL ORD CHICAGO O'HARE 3 791,886 0.38 43 18,416 0.0088 

TOTALS & AVERAGE RATES 58 5,883,300 0.99 478 12,308 0.0309 
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5.2 Terminal Facilities 

There are over 450 facilities nationwide providing Approach/Tower Control service. 

The following Tables (5.2 and 5.3) provide data for Approach Controls and Towers where 

three or more operational errors occurred. 

Table 5.2 (opposite left) shows the 1987 operations, average controller work loads, 

facility error rates*, and controller error rates** for individual Approach Controls. 

Operations (instrument operations + VFR aircraft receiving services) were highest at 

New York TRACON, with 1,678,941, and lowest at Midland, TX (MAF) with 104,701. 

Chicago O'Hare International had the greatest average work load of 17,703 operations 

per controller, and Midland with average work load of 4,163 was the least. 

Midland showed the highest facility error rate (2.88*), followed by Louisville (2.44*) 

and Champaign University (2.26*) The three facilities with the lowest error rates were: 

Phoenix Tracon (0.44*), Detroit Metro (0.50*), and Dallas-Ft. Worth (0.58*). 

Midland also displayed the highest controller error rate (0.115**), Champaign,IL ranked 

second in controller error rate (0.107**), and Salt Lake City Tracon (0.085**) was third. 

The lowest controller error rates occurred at: New York Tracon (0.0052**), Dallas-Ft. 

Worth Tracon (0.0076**), and Phoenix Tracon (0.0098**). 

* Operational Errors per 100,000 operations 

** Operational Errors per 100,000 operations per Controller 
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TABLE 5.3 

FACILITY ERRORS/ERROR RATES --TOWERS WITH THREE OR HORE OEs 

Facility Controller Controller 
FAA Error Work Average Error 

Region ID FACILITY OEs Operations Rate Force Workload Rate 

AEA ADW ANDREWS AFB 3 145,876 2.06 25 5,835 0.0823 

ASO FTY ATL. FULTON CTY. 3 159,019 1.89 14 11,359 0.1348 

AWP LAX LOS ANGELES INTL 11 p67, 186 1 .65 30 22,240 0.0550 

ANE BDL BRADLEY/WINDSOR 3 185, 107 1 .62 43 4,305 0.0377 

AEA TEB TETERBORO 3 214,989 1.40 21 10,238 0.0664 

AWP LGB LONG BEACH 5 434,995 1. 15 18 24,166 0.0639 

ASW lfOU HOUSTON HOBBY 3 276,760 1.08 21 13,179 0.0516 

AEA PHL PHILADELPHIA 4 417,~ 0.96 66 6,328 0.0145 

AEA JFK J.F. KENNEDY 3 317,900 0.94 30 10,597 0.0315 

ANE BOS BOSTO.N LOGAN 4 440,653 0.91 58 7,597 0.0157 

AWP SFO SAN FRANCISCO 4 455,874 0.88 31 14,706 0.0283 

AEA EWR NEWARK INTL. 3 377,902 0.79 32 11,809 0.0248 

AWP VNY VAN NUYS 3 476,627 0.63 21 22,697 0.0300 

ANH DEN DENVER STAPLETON 3 520,858 0.58 25 20,834 0.0230 

AGL ORD CHICAGO O'HARE 3 791,886 0.38 43 18,416 0.0088 

TOTALS & AVERAGE RATES 58 5,883,300 0.99 478 12,308 0.0309 
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5.2 Terminal Facilities 
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TABLE 5.3 

FACILITY ERRORS/ERROR RATES --TO\JERS WITH THREE OR HORE OEs 

Facility Controller Controller 
FAA Error Work Average Error 

Region ID FACILITY OEs Operations Rate Force Workload Rate 

AEA ADW ANDREWS AFB 3 145,876 2.06 25 5,835 0.0823 

ASO FTY ATL. FULTON CTY. 3 159,019 1.89 14 11,359 0.1348 

AWP LAX LOS ANGELES INTL 11 667,186 1.65 30 22,240 0.0550 

ANE BDL BRADLEY/WINDSOR 3 185,107 1.62 43 4,305 0.0377 

AEA TEB TETERBORO 3 214,989 1.40 21 10,238 0.0664 

AWP LGB LONG BEACH 5 434,995 1.15 18 24,166 0.0639 

ASW HOU HOUSTON HOBBY 3 276,760 1.08 21 13,179 0.0516 

AEA PHL PHILADELPHIA 4 417,668 0.96 66 6,328 0.0145 

AEA JFK J.F. KENNEDY 3 317,900 0.94 30 10,597 0.0315 

ANE BOS BOSTON LOGAN 4 440,653 0.91 58 7,597 0.0157 

AWP SFO SAN FRANCISCO 4 455,874 0.88 31 14,706 0.0283 

AEA EWR NEWARK INTL. 3 377,902 0.79 32 11,809 0.0248 

AWP VNY VAN NUYS 3 476,627 0.63 21 22,697 0.0300 

ANH DEN DENVER STAPLETON 3 520,858 0.58 25 20,834 0.0230 

AGL ORD CHICAGO O'HARE 3 791,886 0.38 43 18,416 0.0088 

TOTALS & AVERAGE RATES 58 5,883,300 0.99 478 12,308 0.0309 
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Table 5.3 (opposite left) shows the 1987 operations, average Controller work loads, 
/' 

facility error rates*, and controller error rates** for Control Towers. Operations 

(arrivals+ departures) were highest in 1987 at Chicago O,Hare, with 79 I ,886 and lowest 

at Andrews AFB, with 145,876. The greatest average work load was 24,166 operations 

per controller at Long Beach, CA, and Bradley CT's average work load of 4,305 was the 

smallest. 

Andrews AFB had the highest facility error rate (2.06*), Atlanta Fulton County ( 1.89*) 

rated second and Los Angeles International (1.65*) was third. The three facilities with 

the lowest error rates were: Chicago O'Hare (0.38*), Denver Stapleton (0.58*), and Van 

Nuys CA (0.63*). 

Atlanta Fulton County displayed the highest controller error rate (0.135**), Andrews 

AFB was next at 0.082**, while Teterboro placed third (0.066**). The smallest controller 

error rates occurred at: Chicago O'Hare (0.009**), Philadelphia (0.015**), and Boston 

Logan (0.0 I 6**). 

* Opera tiona I Errors per I 00,000 operations 

** Operational Errors per 100,000 operations per Controller 
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Sample Operational Error Report Forms 
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D E PA R TMENT O F TRAN S PORTATION 
FE D ERAL A VIA I IO N AOMINI S TRA 110 ~1 

J /7 /fJf, 

AIR TRAFFI C (AT) OPERATIONAi, ERROR/DEVIATION INVESTIGATION AND REPORTING 
SUBJ PR OG RAM 

1. PURPOSE. This order provides and defines procedures for the investignti on 
and reporting of operational errors/deviations that occur in the air traffi c sys t e m. 

2. DISTRIBUTION. This order is distributed to branch level in Air Traffi c 
Washington and regional offices and to all air traffi c field fa c ilities . 

). CANCELLATION. This order cancels Order 7210.41A, Air Traffic ~ervice (ATS ) 
Operational Error/Deviation Investigation and Reporting Program ,. dated July 1, 1982 . 

4. EFFECTIVE DATE: February 10, 1986. 

S. BACKGROUND. 

a. The Associate Administrator for Air Traffic, in order to maintain an 
effective air traffic system, must identify any and all deficiencies within that 
sys tem and take appropriate corrective action. 

b. Since the introduction of the first Operational Error Reporting Progra ~ 
in 1964, the ba s ic program has undergone many changes. 

c. This order further amplifies the program by introducing change £. de s igned 
to improve the reporting and analyzation of operational errors. 

6. EXPLANATION OF CHANGES. This order changes Greenwich Meridian Time (GMT) to 
Coordinated Universal Time (UTC), the title, Chief, to Manager, and adds the 
r equir e ment to provide personnel information with the Preliminary Oper~tional 
Error/Deviation Report. The requirement to indicate whether a near midair colli­
sion repo rt was or will be filed has been deleted. 

7. DEF INIT IONS . 

a. Ope rati onal Duties. Operational duties mean duties that require an FAA 
e mpl oyee to i s sue or relay an air traffic control clearance or ir,struction; make 
a control de c ision which will effect coordination; perform a strip marking 
f unc ti on or update computer generated information which would be used by an air 
traffi c controller to make a control decision, or supervise these duties. 

b. Ope r at ional Error . An occurrence attributable to an element of th e air 
traffi c control s ystem which results in less than the applicable separation 
minima between two or more aircraft, or between an aircraft and terrain or 
ob s ta c les and obstructions as required by Handbook 7110.65, Air Traffic Control, 
and s upple mentnl instructions. Obstacles include: vehicles/equipment/per so nnel 
on ru nwny s . 

0 1s tr1b utlo n A- W(AT /TO/TR )-3; A-X (AT )- 3 
A- f AT-O(STD) 
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7210.41B 3/7 /86 

c. Operotionill Deviotion. An occurrence Hhere ar,pllcable separation minima, 
11 0 referenced in p11ragr11ph 6.b., was milintained, but when leas th;c,n the appli­
cable separation minima exists between an aircraft anrl protected airspace, 
without prior approvol, or when an 11ircr11ft penetr11tes airopace that is delegated 
to onother po s ition of operation or another facility without prior approval, or 
an aircraft or controlled vehicle/equipment encroachPR upon a landing area that 
is delegated to another position of operation without prior approval. 

d. Operational errors/deviations are classified as follows: 

(1) HUMAN operational errors/deviations are those where one or more of 
the following results in an error or deviation: 

(a) Nonadherence to procedures in FAA Orders 7110.65, Air Traffic 
Control/7110.10, Flight Services/7110,83, Oceanic Air Traffic Control, and 
supplemental instructions; 

(b) An employee acts according to an individual misinterpretation 
of PAA Orders 7110.65/7110.10/7110.83 and supplemental instructions; or 

(c) Substandard performance by employee not covered by (a) or (b). 

(2) PROCEDURAL operational errors/deviations are those where one or more 
of the following results in an error or deviation: 

(a) Facility misinterpretation of national and/or regional 
policies, procedures, or instructions; 

(bl Regional misinterpretation of national policies, procedures, or 
instructions; or 

(cl Inadequate national/regional/facility policies, procedures, or 
instructions. 

(3) EQUIPMENT operational errors/deviations are those where the failure, 
malfunction and/or substandard performance of pertinent NAS equipment and/or 
aircraft avionics results in an error or deviation. 

e. Recommendation s/Co rrective Actions. Specific recommendations/corrective 
actions should be developed for each operational error/deviation occurrence. 
These recommendations/corrective actions should be in accord with the causal 
factors and system problems identified in the analysis. 

(1) Recommendations/corrective actions dealing with equipment and pro­
cedural elements should include such items as new and revised procedures, equip­
ment changes and modifications, facility layouts, environmental conditions, etc. 
National changes shall he coordinated and reviewed by the regional office prior 
to transmittal to the Associate Administrator for ~ir Traffic for consideration 
and approval. Regional changes shall be reviewed and approved by the ~ir Traffic 
Division prior to implementation. 

(2) Recommendations/corrective actions concerning the "HUMAN" element 
shall be confined to the area of training. 

Page 2 Par 7 
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(3) Die c ipllnt\ry 
Guidance on dieciplino io 
Adminietration, and Order 

act l onn flhall not be a<ldreARPd in th.- !inal tl"por t. 
contained in Order 7210.3, Fa c ility Oper a tional and 
3750.4, Conduct and OiRc lpline. 

8. roAAB AND R.EPO ~I_~ - The f o ll owing formn are unNl in the Operational 
Error/Deviation Inventigation and Repo rting Program1 

DISTRIBUTED TO 

( a) Facilities 

(b) Regions 

(c) Facilities 

(d) Fae ili ties 

(e) Regions 

9. OBJECTIVES. 

FORM NUMBEH 

FM Form 7210-2 (prenumbere d) , 
Preliminary Operati onal Error / 
Deviation Repo r t 

FM Form 7210-2 .1 (unnumbered), 
Preliminary Operational Error / 
Devintion Repo rt 

FAA Form 7210-3, Final Opera­
tional Error/Deviation Report 

FM Form 7210-3, Section B, 
Operational Error/Devia tion 
Report 

FM Form 721 0-5, Operational 
Error/Deviation Reclassifica­
tion Repo rt 

NATI ON AL STOC K NO . 

SH 005, - 00-876-5000 

SH 0052-00-880-700 0 

BK 0052-00-879-1000 

SH 0052-00-880-8000 

SH 0052-00-879-2000 

a. To establish an effective and standard method for investigating, report­
ing, and analyzing causal factors of operational errors/devi a tions so th a t 
deficiencies in the human, procedural, and equipment elements of the air tr a ffic 
system can be identified an d corrected. 

b. To provide guidelines which aseure that ne cess ary corrective .actionH are 
accomplished and are effect ive. 

c. To establ ish a mec hanism fo r the periodic distribution of information 
regarding operational error/deviation data trends, and related reme dial 
programs/actions. 

10. RESPONSIBILITIES. 

a. The Associate Admini st rato r for Air Traffic shall be responsible for the 
administration of the progrnm by establishing and maintaining an a nalysis e lement 
within the Headquarter s Quality Agsurance St~ff which shall be accountable for 
the following functi o nu1 

{l) Maintain ing a ce ntr al so urce of operat i on al error/deviation data. 
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(2) Reviewing all rinal operational error deviation reports for the 
purpose of identifying ayatemwidn de!icienciea (e.g., human, equipment, and 
procedural) and, based upon the • " roviewe, initiating recomme ndatione for 
corcective actions to reduce the numbe r of operational error s /deviations. 

()) Distributing, on a quarterly baeie, an Operational Error / Deviation 
Analysis Report. Thie report shall, ae a minimum, identify trend~ concerning 
deficiencies specified in (2) and be sent to all regions and eir traffic 
facilities. 

(4) Conducting periodic program evaluations to determine the 
effectiveness and efficiency of this program. 

(5) Maintaining liaison with the regions, facilities, and other 
Headquarters air traffic offices and services to provide continuity and followup 
on corrective action recommendations. 

(6) Providing policy interpretations concerning the administration of 
this program. 

b. The Regional Air Traffic Division Manager shall be responsible for the 
administration of the regional program by establishing an analysis element within 
the Air Traffic Division Evaluation Branch which shall be accountable for the 
following functione1 

(1) Completing the following actions within 10 working days after 
receipt of Parts I and II, of the final report, by the Air Traffic Division. (If 
these actions cannot be accomplished within the 10-day time period, notify AAT-60 
by telephone.) 

(a) Review Parts I and II of each final operational error/deviation 
report and complete Part III. Completion of Part III ends the investigation 
proceee. 

MT-60. 
(b) Send copies of the final report (Parts I, II, and III) to 

Cc) Send a copy of Part III to the appropriate air traffic managers. 

(d) Send a copy of Part II, Section D, and Part III, to each 
employee involved. Employees' copies shall be mailed to their facility's address. 

(2) Conducting periodic on-site facility evaluations of investigative 
proceedings and program administration to determine the effectiveness and 
uniformity of the program. The findings of these evaluations shall be forwarded 
to AAT-60 within 20 working days of the evaluation. 

()) Establishing a followup mechanism to determine if corrective actions 
contained in final operational error/deviation reports are accomplished. ~11 
~ucrective actions shall specify a completion deadline. 

(4) Providing regional assistance to facilities as requir ed. 
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c. The fd• : ili...sr:__whosc _pyr 
aircraft invo} ·,ed, regardler.s 

>~HJSl were responsit~l-~ 1o r the Gcpar11ti on of the 
-f whether the error/deviation occurred ln that 

fa c ility's air1 :p<1 c e, Rhall inv •· stlgate and prepare the preliminary and final 
reports. Additionally, th<' air traffic manager sh ,dl be responsible f, ,r the 
atJminietration of the program by: 

(1) Designating the Investlgator-In-Chl\r90 (ITC). Th,. ITC ml\\ be 
designated on a rotational or rermanent basis. The IIC's function shall be 
performe d by nupe rvisory perso11n<>l or the f1<1cility Rtaff. If the only facility 
officer is th~ air traffi c man~ge r, and there are no assigned supervis0r~, then 
he/s he would perform the IIC's funct ions. 

(2) Designating an inv~stigative team to assist the IIC when the 
complexity of an •ipe rational error/deviation requires such a team. The air 
traffic manager s ,all d~tcrmine the size and composition of each investigative 
team. The purpos ,· of the investigative team is to as:.ist the II C in the 
collection of the data regarding the occurrence. 

(3) Analyzing the data submitted by the IIC in Part I of the final 
operational error/deviation report to determine: 

(a) The classification of the occurrence: i.e., operational error, 
operational deviation, pilot deviation, or no occurrence1 

(b) The categorization of the operational error/deviation; i.e., 
human, procedural, equipment, or any combination thereof, 

(c) The causal factor(s) of the operational error/deviation; and 

(d) The recommendations and corrective actions to be taken to 
prevent a recurrence of the operational error/deviation. 

(4) Completing Part Il of the final operational error/deviation report 
and subrritting Parts I and II t > the regional air traffic divinion maneger within 
30 days of the date when the oc c urrence was reported. 

(a) Cop ies of Part II, Sections A, B, and C, shall be given t o each 
employee involved before completing Section D and forwarding Parts I and II to 
the regional air traffic divi s ion manager. If the employees do not feel that t he 
facts of the report are correct, they may submit their comments in writing to the 
air traffic manager within 5 days of receipt. 

(b) The air traffic mana•ier shall consider these comments in 
his/ tie r deliberations before completing Section D and shall append the employee' s 
comrn,, nts to Part I I. 

(5) Establishing a method of followup to evaluate the effectiveness of 
the local recommendations / actions which result from the investigation. 
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(6) If the Preliminary Operational Error/deviation Report indicateo that 
another fa c ility i• involved in the occurrence, the air traffic manager of the 
reporti ng facility ehsll confer ae eoon as it ie feasible ~1th the other air 
tra! f~ c manager to determine the !ollowing1 the 11 cope of 1~he other facility's 
investigative effort and how long it will take. (Thie includes gathering data 
and completing Parts I and II of FAA Form 7210-3, Final Operation&l Error / Devia­
tion Report.) I! the repo rting air traffic manager and the other air traffic 
manage r cannot concur in any phase o! their respective investigations, their 
differences shall be reported to the regional air traffic division ma~ager for a 
resolution. 

d. The air traffic manager of another involved facility shall be re spo nsible 
for the administration of the program by providing the reporting facility with 
informati on and assistance as required. Thie may require an investigation on the 
same ecalf as the reporting facility. If this is necessary, the air traffic 
manager shall have the same reeponeibilitiee ae defined under Item 8.c. (1) 
through (5). 

e. The IIC is responsible for conducting a complete investigation of the 
occurrence and shall1 

(1) Ensure that all pertinent data has been collected and documented in 
Part I of the final report and distributed as follows, 

(a) Completed Part I to the air traffic manager. 

(b) Each involved employee shall receive a copy of Part I. 

(2) When another facility is involved, ascertain the scope of their 
investigation and coordinate the exchange of data and assistance as required. 

(3) Assign duties to team members. 

(4) Cond uct interviews as required. 

f. The inv es tigation team members shall be responsible for1 

(1) Assisting the IIC and performing and completing all assigned tasks. 

(2) Remaining under the supervision and jurisdiction of the IIC until 
relieved by the IIC or the air traffic manager. 

g. The facility supervisor-in-charge of the watch, or in his/ her absence, 
the acting supervisor-in-charge, in whose area of responsibility a possible 
error /deviat i o n may have occurred, is responsible fort 

(1) Determining the validity of the occurrence and, if valid, completing 
the following1 

(a) Relieve any employec(s) wh o appears to have been invo lv ed in 
the operational error / deviation from all duties, as promptly as operationa l and 
• •~ffing conditions permit, and in a cco rdance with Order 721 0.3 , Fa c ilit y 
Operation and Administration1 
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(b) Ensure thnt the FAIi. Form 7210-2, rrel lmlnnry Oprrationnl 
Error/Deviatl m Report, FIi./\ Form 7210-2, ie completed within 2 hours of th,, timf! 
the eupervie, ,r w11a notified of the occurrence, 

(c) Notify the FIi.ii. Washington Operationn Center by telephon~ with 
the information on FAA Form 7210-2 within 2 hours of the reported occurr~nce, and 

(d) Notify the air traffic manager and the regional air traffic 
d i vision manager of the occurrence. 

(2) If another fa c ility is involved, that facility shall provide the 
r e po r t ing facility's supervisor with all the pertinent data necessary for the 
timely completion of the preliminary report. 

(3) Conducting interviews as required. 

h. Employee. Any employee who is aware of an occurrence that they believe 
to be an operational error/deviation shall immediately report thnt occurrence to 
the supervisor-in-charge or, in their ab~ence, the acting supervisor-in-charge of 
the watch. 

11 . INTERVIEWS. Certain information which is necessary to complete the 
preliminary and final operational error/deviation reports must be obtained from 
the employee(s) involved. This information can be obtained through an interview 
with the 1·mployee(s). If an interview is conducted, the following shall apply: 

a . An employe e may elect to have another employee present during the 
interview. 

b. Interviews shall only be conducted by supervisor y personnel, designated 
IIC, and air traffic managers. Investigative team members may participate in the 
interviews. 

c . Every effort shall be made to . conduct interviews during the employee's 
regularly assigned shift and within the employee's assi •Jned facility. 

d . An employee intervi e wed may submit a written st1tement and / or 
recomrnendation(s) concerning thf facts surrounding the >ccurrence. The ~ tatement 
and / or recommendation(s) shall te o n FM letterhead pap•' r and be attache d t o FM 
Form 7210- 2. It shall include the employee's name, pos tion f unction, and 
loca t ion of employment. The employee's signature shall be affixed at the end of 
t he statement and dated. Recommendations should concerr corrective action(s) 
th a t can b e undertaken to preclude a similar occurrence. The wr itten statement 
and/or recommendation(s) shall be submitted to the IIC wi thin 5 oays of the date 
the employee was interviewed. All written statements and/or recommendations 
shall become part of the investigative data and shall be attached to the final 
operational error/deviation report. 

e. The statement in Appendix 1 shall be read or given to an e mplo yee before 
conducting an interview. 
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12. SUPPLEMENTS. The only supplements to this order which do not require . prior 
written approval from the Associate Administrator for Air traffic are tho~e which 
provide for local instructions pertaining to the notification procedures ~nd 
personnel assignments necessary to implement this program. 

13. APPENDICES. User Appendices 2-4 as instructions in lieu of the instructions 
on the current forms. 

Appendix l 

Appendix 2 

Appendix 3 

Appendix 4 

Interview Statement 

Instructional Guide for Preliminary Operational Error/ 
Deviation Report (RISs AT 7210-3) 

Instructional Guide for Operational Error/Deviation 
Reclassification Report (RIS1 AT 7210-3) 

Instructional Guide for Final Operational Error/Deviation 
Report (RISI AT 7210-3) 

Administrator for Air Traffic 
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AppcnilJx 

APPrnDIX l 

INTERVIEW STATEMENT 

I/ I/ Ht, 

The information given by you will become a part of the records in the Privacy 
Ac.t Syatem OPM/COV'T-1. The FAA's authority to obtain the information 16 con­
tained in 49 u.s.c .. Section& 1344, 1348. and 5 u.s.c. 301. Providing of thi6 
infonaation 1• mandatory under Para. 31 of FAA Order 3750.4. C.Onduct and Dis­
cipline Handbook. The principal use of the information provided is to deter­
mine trend/cause• and recommend ATC syatem improvement. lnfonnation provided 
will be diaclosed as a routine use in accord with the system description of 
OPH/GOV'T-1. Under this authority, discloaures may be made to union represen­
tative ■ and to the National Tranaportation Safety Board. Failure to ·provide 
the information requeated will reault in diaciplinary action under FAA 
regulation■• 
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APPENDIX 2 

7210.41B 
Appendix 2 

INSTel(TIOHAI. QJIOE fOQ 

PRELIMINARY OPERATIONAL ERROR/DEVIATION REPORT (RIS : AT 7210 -3) 

GENERAL INFORMATION 
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,,o,,w , 1,,,., , Or , ~""" • . 6t f, ,-d ' "' l hor ... . , 1 ,.,r., 1 Al 1 \., run 0,.,'9toOfliAI ( ""' 
[)" .. 11etf'l l,.. , h ltf.- 11o fl\ lf"d .. ,r,,,,,t •flf P,o,,u,. 0,.,, l? I0•I .twill ffl'IMNl .. "I) 
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II t""- H IIP' '""°' dr•rrfl'l,"h ,._,. , 1hr ,..,anrd •<""""''" _..hd lht Pl"f'l1fl'l •NII) 
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•owld lie tMtred 11000009: "it ..... lht IMff'M'CdOfl tlnift .. yt ...... 17 
61 thoukf be tMrNCI a, 00091'1. l,n1••1 tl ii t.....t •• 00009l. E•tn 
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11 . All'ICIIAHOATA 

l:u_,_: l '1111,·d A.irl , ,__·, t hrh1 l' 

,.__ 10 1o1o 1u 1n 12 1Ji 

t.:u11111,t,r. K,-,· 1r1r 72l • f.tu•rh.l c-,1,....b,ln~ 

t..-. ~ 9 i, 11 2, 11 N 

I hn •Ho•• In, c \ii ,1l ic•tH'lr1 nf • "~ 11cm, lc:h·,iul~ , hich .;.cn,t1 1,.,_· "'""' ,L. , 

~n.. , r11n 

Mcwt ._" T.-o Alrrnl\ . 11-.·"· m,II ) k """'" th..f'lt•nllla1rnall 1r1\ ~h·d 1ft 
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1t-· •l"'r1•'f'f\lil h t,,,a 
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11. P91oc:aDVOI U IHVOI.. YID 

A.T,,..e1C-...-

l.tcaw Ow 1,.,... ol001111,0, lM1....., liinftf. ,-0¥lded bf ,-c,n, 1 ■ •x·._. Lhr 
_..,,._boL 

If ™EN. "'"°" on ·,r In 

Orw. Olf ,,..,_.. of the~ aircraft was 
~lfied on • radar <h(>lay ■nd could 

~,,.. t..n P'O¥tdeid • rad.a, ~ untU 

.,,hie,~ rhe foUow•"O oocurred. AADAA 

• Aad■ r kiet"l llhcahon w• loet 
• Rada r ..-vioe 10 the •rcrefl wu won~ 

n.eted tor any ,-.on 

$ell f.apl■Ntory NONR1'01'R 

Sptt,(y tht Conu1 •pal"IIIIOft ,,untma •pphcaMr Ind C'UC' ,ht app-opnak 

tn1nua l Mndbool: ,.,.,,..ptt nln,,f'IC't 

If THEN. Comc,lo<o 

A Nltk>N.l pt"oc:.dUre(t> II In~ ..... ndt:><x>II 

Paragraph 

A '9Q•Of,OI °' loc.ol P«>c»d,,,e(a) la- 01-
l"'- lnclut1-N wf\et,.._ the Pf'()C4dvl'9(1) 

.,,VO~ ,s contain.Id tn I iene, of -0,... 
ment, k>cal on::t•r o, d lNlci...,.._'nch.KM the 

OfOef num~-d•l• of the document-
any addendvm1. etc 

11. IOUIPll!HT 

Ind.a,, ,tw lllhlJ, qu,li1y"' tht tq,uprnt"4 II ,._ ,,nw o( tht OC'nUTCf'ICT lty 
p&.ic,na an ·x -1n tht 1pp,~N1r boa undc-r ach ,,,_ of C'QUIPffW",. ftr0''6f an 

t•Jt'-n.at1on for nch 1)1:W ol tqu1pmttM •fhch .,.,oprn11n1 at 1 ~lollnl 1ha" 

tood I COOD • ~ y1.ta.c,ory> 

• . ·•-lnU..? 
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In \dt by plaClf'\l lf'I •x• ffl IN IPPf'OP'"l,lr ltiol 

fndtC"91t ., a f"llda t trsnJIIIOfl ... ' " pt"o, rn, •h<fl th( ot'("Uftf'l'IIC'C' t\.lrrr,wd b) 

plan"''" · x • 1n 1tw •PPfOpnalt' boa tr YU p&a« an · x • tn tht boa ■ r,rt"op" .. lC' 

to tht rada , fro. ~ 1tw '""""°" .,., OC"Cu"•"I and .,, ·,c · "" 1hir boa 
app,09n11« 10 1hr ~ , lo ......... ,,.,..,'°" ... ODrurTif'II 

A~a ,\abi luy r,cru 1n1 ,o 1hr car-b •hhr, ol 1hr • Au1 o m.1 1t0n S)"trm • PitOT 1hr 

,,.,,,ponder III IUI ol ttw 1,rcnf1 lndiatf ,r MSA W/[MSA W ••• ·~• .. blr b-) 
p6a c,na an ·x. 1ft . ~ 1pprnpf •tc: l,oa If NO prO'nCH In up&aNI~ 

··-
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T.._ CIO'la',,... tht ,1a1w ol Modt --c• caratr,.h1y ~ lhf 1 1rtnf1 Of -arN 
ah11wdn,· nc ,tnd1u1r ,t MSAW/[MSAW -.11C1 1V9Wid.,,. p6a,,ant u•JC"'• 

1hr •PP".-"' ~• If NO pnn-idt .,, upia,.,Mffl 

lad.cattilM!AW/l.M$AW .. ,,v~ ~ p .. a,.an • X "' •Lhr •Wot'r 
NW looa If YU p,o..,. ,..,,..Nhon 

11. CONN CT ALl!lll f Comple,• II eppl,t,A bio. ) 

A.-

A\11 1&abdtty ~,,. ,"' 10 tt. capeb<il111n of 1hr • Au10,,.11on S)"Mn,,· NOT 1hr 

,,.,..pnn,dc-, 11a1u1 ol thr aim.Ii lnc:hc:.'t ,f C°"""'1 ~ ... •-•Ybk by 

pL.ana aft -x- .. t hr •rrro,,n-tr boa 

Tht Mnck·c· .. ,i.n n(1Jw 1 1rn-aft IN) bf C"OftUCk'1Td hr" hwt.om ,c~ 

.\"'1 .., .. an,.,.,cw, lJ,y p&ac1n1 Ht ·x ·.., tht •~ir IM>• If NO pto~tdr '" 

upia11111on 

lflld.a1c;, c-"kf • ._.. ..... wP1"""""f 1,,y ~.,. •" ·x-.,. ow •P'Pf'opr.-u 
k• 11\'U, ,........., .. ,._,.,...._ 

11. WIIII ICAVAJDS A PACTOII 

tnd1a1, ,1 NA v A.JO. 'Mff • f•<1ot u, 1hr OC'('Vf"ffnct' b) ptan"'I a" ·x • .,, tht 

app,op,•1t 1,o.._ If YES., P'O'V1dir aft upla,. tllOft 

:l!D. MJIIIIIAIIY Of PEITIN!HT IWNTI 

f'rcnMk • bnt-1 dirOftC>kJtical wqutl'IIC'C' ol prnuwn1 ro.t"nt1 tc.d•"I to tht «T"Of 

04' ..... ,K)ft kttp 1hr Mnati\o'C briti'. Ind dn,rnb,r the f.c,on invol""'d At 1h11, 

poull . "' arY IMfTfllNf HI •hli• happtnrd- flOt prn.ona l rnpon.-b<i lit) 

M,o w,cluck 1hr ro1-.... '"'""""''°" 
• · TN Nmt ol 1ht tftdntduah) M~otwd a,'ld •hnhtr lhr)' '" h1n prrlonnanct 
~ ot • 1am w,,tnbOf ... ,.uin1 chart 

c. T,mr on •ht powho,1 poor to Uw 1nndtnc 

d Voh.tl'TM' ol tr•ffic: br1nJ •Of'kird e t 1hr ur.w of 1tw 1rw-.ch·"' · 1f • flUmnoe.a l , 1tuc: 

• fWM l\a1laMr . .,_ .. h, . modn'att . Of hu,J 

t WC"f'L. h •Ofk 1Chorduk o( 1i,d1\td1&11lltl 1n,o4-.f"d . 1 t . 1hu,d da ) ot, ~ ) -.nl . 

,.,.._ da ) bad tfltf ON' di■ ) olf. nc 

11 . C>nlCIAl IIAJ(INO T!Ul'ttON! NOTll"ICA TION 

l,-jo1c1hr1 1mt1hcnll"m.dt (P'llfrthtdAtc:l,nn n l h di ) ~u1 111mt(l!lC 

• 14 hoVf' rkJrl . 1fld NiffW'-,ltflt" ol p,tf'\On m.ak,nt the trkphont rto11fiot-on 

t2 ll(C1!MNO Pl!IIIOfn HAM( -S.11 l ,pio,.,o'l 
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PERSONNEL INFORMATION 

PRELIMINARY OPERATIONAL ERRPR/OEVl/\'l'ION REPORT 

J/7 /86 

This information is to be provided for eaclt controller who may be involv,,d, 
with the prel lminary report and is to inclnde all items listed below. In 
cases where p~rt of the required information ie not available at the time of 
the initial notification, it ehall be provided ae soon as possible to the 
regional air traffic divieion manager who will forward it to AAT-60. 

l. Name 
2. FPL/AS/AM/DEV/ATM/Staff 
3. Total Time (years/months) Certified on the Position of Operation 

Assigned to at the Time of the Incident 
4. Time (hours/minutes) Assigned to the Position of Operation at the 

Time of the Incident 
5. Total Time as an ATCS 
6. Traffic Volume (Number of Aircraft) 
7. Date of Last Over-The-Shoulder (Prior to and Not as a Result of 

This Incident) 
8. Date of Last Tape Talk 
9. List All Other Operational Errors/Deviations Involved in Within 

Last 2 Years ( If None, Indicate "None") 
10. If Certified on the Assigned Position of Operation Less Than 1 Year, 

Indicate Total Training Time on the Position 
11. Weekly Work Schedule (i.e., Third Day of Five) 
12. Indicate if Working Ov~rtime 
13. Date of Last Controll~r Physical 

Page 4 
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PRELIMINARY OPERATIONAL EHROR/DEVIATION REPORT ~HORT NUMllR 

IRIS : AT )'210 -3} 

1 , Q.U;i, IC,,. T ION J . DATI AND HM( o, OCCUl"IIN:'.:l 
0 O~PIATIONAL r,1IIOR D••• T ""• 

0 ()f'lll"-TION"-L O(Vl"-TION I I I I 
I 

I I I I I I f I I I J ' I 
MO DAY VII 0"'T LOCAL 

J . lll~Ol'ITINO 'ACILITY I I 
~ 

B
Uii OTHlll ,ACILITIU INVOLVIO 

I I l J I I y II /// ,-n. ""'"',. Ml f•l•.....,J I I I I 
10 NO 10 10 

5 . NIA" 1.1 10 AIII I . OCCUIIIIINCf 
COLLU:ION l'IE~IIHD D YII 0 NO D UNKNOWN IUP'OIITIO IY 0 IP'ICIALIST 0 IU'IIIVIJOII 0 P'ILOT 

7. ~AIIY O' WlATHlll lN,OIIMATION 0 NOT AVAIL.AILI I. Al TITUO( /HIOHT LIVH Of 
OCCUIIIIINCl 

I I I I 

A. 0 IN THE AIII I 0 ON THE IURf "-CE 
I . LO CATI ON 

o, , "' 01,.lCTIO"' OIITANCI INTI "flCTtON "UNW&.Y lA)tlWAY 

OCCUl\llf'-ICI 
I I I I I I I I~ I I I I I I I I I I I I I I I I I I I I 

A O DISTANCE In,~, •lrl I . 0 IUl'lfACl (Dot'rlprton/ 

10 . CLOHST 
Vl IITICAL HO,.tlONTAL 

~IIOXIMITV I I I I I D I I I I I PIIT 

,11T 
D I I I J.L.i.J Mllll 

11 . AIIICIIA,T DATA 

D c.,,,,,_.,,.,,, .,.,.1,1 onoc'-td AlfllCIIATT NO . 1 AIIICfllAH lolO . J 

A ,O[NTlflCATION I I I I I I I I LL....L, I I I I 
I . 1vnrsu,F1x I I I I I I I I I l I I I I I I I l 
C . 

WAS TH( AIR CRAFT AT LEVEL FLIGHT D YII 0 NO D W><EPlllHE CONFLICT OCCURRED' UNKNOWN D VII D NO D UNKNOwN 

0 . WAS TH( AIR CRAFl CLIM81NG TO TH£ D VII D NO D UNKNOWN 0 D D LEVEL W><EIH lHE CONFLICT OCCURRED' VII NO UNKNOWN 

I WAS THE A IRC RAFT DESCEND ING TO THE 
U V H W><EIH THE CONFLICT OCCURRED' D VIS 0 NO D UNKNOWN D VII D NO 0 UNK ... 0-

' · IV"51VI ACTION Ovu □ NO 0 UNKNO- □ vu 0 NO 0 UNKNOW"' 

G !HIUCTU R"-L 0"-'-<AGE Ovu D NO D UNKNO- D VII D NO D UNO•O-

H. IN J U R I[ S D VII D NO D UNKNOWN D VII 0 NO 0 UNKNOW"< 

I. UNOE ~ l'IA D AR CONTROL Ovu D NO D UNKNOWN D VII 0 N O 0 U"<K"<OW>< 

J . WAS TM( All'IC"-A'T ON ll"-0"1'1 YfClORSI Ovu 0 NO 0 V"'l(NO""" Ovu 0 NO D UNl<NOW"< 

I< . ' UNCTIO NING Tl'I ... NS'OND(l'I Ovu D .,,o D U ... l( .. OWN Ovn D .. o 0 u,.o,ow• 

l •uN CTIO NING MOO ( C D Vfl D NO 0 UNl(N0W"< D Yll 0 NO 0 U'<K"< O W'• 

M . PIOA.i.'ltCS 

--

f 
"'· "'- 1"'CAHT A.NO OUT1'VCTION,OIIST"CLU 

0 T , "'"Al"< 0 VIM tCL llll 0 PIOIIO..,NIL 0 Al ... ~OMT MO\llt,4(NT "-"I A 
.J ( . , r,u cT10,, 0 1ou1, .. 1,.T 0 ~" OT ICTIO Al"l'ACI 

• ··- -
II-.A form 7210-2 .1 (7 -1 11 ■ u••"•IOII WA •o .... ,,,0-, ..... o ALL LOCAL ,o .... , 
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PRELIMINARY OPERATIONAL ERROR/DEVIATION R 
OUI: AT 7210-31 

~POR-C ---i..oo"'T HUMHII 

1J.Of'UIATIOH1 

A. WAI ,111DVTY f'AMILIAIIIZATION ,110,IIILY ACCOM,LIIHIO 
Q YII 
□ HO (ff•11 a•l•l"J 

• WAI INVOLVIDil"CIALtlTCII OPIIIATING A COMltNIO 'OIITl~/IICTOII o, Of'l"'ATIOH 
0 'I'll (If rt&. .,,,1,1 
0 NO -Ou., .. 

ti. WAI T"AININQ INVOLVIO 
0 'I'll /// 19&. ri,,c/f11r,t/ 0 OJT 0 OTHU, : --··- - - ~-
ONO □ CK/OUT -·---.... __ •• ····--- - ~-

1•. TY,a o, Alflll'ACI 

O TIIIMll,jAL cnNTIIOL 0 Mll,ITAIIY Of'U,ATIONS 0 "IITIIIC'UO AlllA 
AIIEA ITCAI AlllA IMOAI 

0 TIAMINAL IIAOAII 0 POS ITIVE CONTIIOL 0 OTHU, : ,._, ..... -..-
llllYIC( AREA !TIISAI AIIEA ll'CAI -

, •. ,,ioc1ou1111 INVOLVIO 

A. TYrl o, CONTAOL PIIOVIOEO • SPlC"Y Hl'A"ATION MINIMA INVOLVED 

0 "A0AII MA"l010011 I I I I I. I I I I CTHll 11 (Sl'ttl/1/ : 

0 °"ONIIA0AII PAIIAOIIAl'H I I I I I. I I I I -
11 . IOIJl,ti,111 ~T 

A. TYl'l 0000 '"'" 1'0011 ioVT o, 11 IIVICI Ill.,"" "'•~ 1<><>J. ,.,,_,,., 

flAOIO COt,!MUNICATIONS 

LANOLIN( COMMUNICATIONS 

COMl'UTEl'I 

fl AOAII 

I . WAI "ADAII IN USE 0 VII (f/,-rl. ..,,r,-..-,, 0 NO 

C OAl'IC 0 NAlll'IOWIANO 0 ll'IOAOIANO C AIITS II C AIITS Ill 0 ,lllfl l<i,l D IR IH D Tl'x_., 

C. WAI IIADAII Tll~SITION 

IN "'0011fU o ..... (lfr••· ~• lfNfoU•"""61 ONO 

OAIIC HAIIIIOWIAND IIIIOAOIANO AIITI II AIIITS Ill Al'ITS IIIA ll'IITl ll'x,., 

fllOU 0 □ C a □ □ □ □ 

'T:) 0 0 a a lJ 0 D □ 
I 

fM fonn 7210-2.1 0 .. 11 P19r 2 
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11\l~l lifUMll" 

1'. MU.W/1-..sAW /C_,p/ttt If applk,./1/ 11. CON'LICT AUflT tc-"'•" lfqp/lnl,/1/ 

A. AVAIL,JLI A. AVAllAILI 

a ..... C VII 

0 .. 0 (If--~ .. , ONO (If--~, 

I . ACTIVATID I. ACTIVATID 

Ovu 0 VII 

a .. 0 (lf•o. -~'"' 0 NO (lf•e. -~ .. I 

C. lll"l'lfUl0 C. IV"flUSf0 

[J YU (If,,.,. .,, ,,.,,,, C VII (If,. .. .. ,,.,,,, 

0 .. 0 ONO 

11. Wlfll ~AVAIDI A PACT0fl 

Ovu (If~,. •• ,,.,,,, 

ONO 

IO. SUt,9,IAI.V o, rtflTINUIT IVINTI 

21 . 0,,ICIAl MAICIHO 0ATI IGMTI 
Tllll'HONI 

TIMl IGMTI NAME A.NO TITLE (,i,.,, rypt or P""'' 
, ::,71~ :;:;,;-:::, ,,, 

I U . fllCIIVIIIIQ PlfllON'I NAMl I ICiN ATU"E 

r 
FAA form 7210-2. 1 11 -111 P1gt 3 
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PRELIMINARY OPERATIONAL ERROR/DEVIATION REPORT l'IHOl'll NUMlfl'I 

(RIS : AT n,o-JI 

11 . AIIICll,"1 OATA 
Al"'Cll.t.rT HO . J AIIICIIAn NO , 4 

C.C,.,,1 i N.1t- H~-, ~• ~• 4• 

-
... . IOENlil l~ATION l I I I I I I I I I I I I._J.__J_j 

I TYfl/1VHIX I I I I I I J I ' I I I I I I I I I 
C 

v:1, ~. ·;.,( A IFI CR.Ul A l d v ll 'L IGH T 0 v II 0 NO 0 VNl(N0WN 0 VII □ '<0 0 """"0-WHf'-1 ', "ll CO'lf LICT occv RR(OI 

0 . 
WAS lHf AIFICRAFT CLIMBING TO THE D YU 0 NO 0 v, ..... o .... 0 v,, D "o D V .. IINO ..... LIVH WHfl'IE TH( CON'LICT OCCUl'll'IE07 

I . 
WA£ T>1E A IRCRAJT OESCE"IOING TO TH( Ovu 0 '<0 0 V .. l(NOW .. D YII D "o 0 V'<W.NO-. L(Vfl WHfl'I( TH( CONFLICT OCCVRl'l[OI 

' · IVAJIVI ACTION D YII o .. o 0 v .. o,o- 0 YII D NO D v,.,.,.o..,.. 

0 n11uCTURAL DAMAGE 0 YU 0 .. 0 D U'<l('<O- D YU o .. o D v,.""o .... 

H . ll'IJUAl[S D VII o ... o 0 v ...... o ...... D YII D NO 0 V'<O:'<OW .. 

I . UN0(1'1 l'IAOAR CONTROL Ovu 0 .. o 0 VN~OWN Ovu 0 "0 □ V .. 11 .. 0WN 

J , ' WA$ TH( AIRCRAFT ON l'IAOAl'I 11 f CTO RSI Ovu o .. o 0 V .. 11 .. 0WN □ vu 0 '<O 0 VNK'<OWN 

IC . fUNCTtONING Tl'IANSPONOfR D YII 0 NO D V"""OWN 0 YU 0 '<0 0 V .. IINOWN 

L. PUNCTIONING MOOE C Ovu D "o 0 V"IINOWN □ vu 0 '<0 0 VNO:NOWN 

M. fll(MARKS 

All'ICll.t.n NO . I AIIICIIAn NO . I 

A . IOf~1T1,tCATION I J I I I I I ' I I I I 1.....L..L.J 

I . TYP'f ISVF ,i X I I I I I I I I I I I I I I I J i I 
C. WAS TH( AIRCRAFT Al LEVEL FLIGHT D Vfl 0 .. 0 0 U'<l(NOWN 0 Yfl □ '<0 0 VNll .. O..,.. WHEN THE CC,NHICT OCCUl'IR(O' 

0 , _..,AS THE AIRCRAFT CL IMB ING TO T>1[ 0 VIS D .. o 0 V"ll"<OW"< 0 Ylt 0 "0 0 u.,,c:..,ow~ 
UVH WH(Rfll-<E CO"lfLICl OCCVR"I E0 1 

I . 
WAS TH[ A IRC RA<l OESC('JOIN G TO T>-<E 0 YIS 0 "<0 0 V"IC.,OW"< 0 'll 0 NO 0 VN•NO_, lf V (L ¥¥HERE TH( CONf LICT OCC V"l"E 0' 

,. IVA!IV( ACTIO,_,, Ovu D ,;o 0 VNIINOWN D V(I D NO 0 V"•NO..,,.. 

0 STRVCTVR AL OAMAG E D VII 0 NO 0 VNl(>; OwN D V(I 0 NO D vN ..... o..,., 

H INNl'IIIS Ovu D N O D VNIINO....,.,, 0 VII 0 NO D V'"'"'O"'" 

I. UNOfl'I RAOAl'I CONTR OL D vra D NO 0 VNIINOW"I Ovu 0 NO D VN•NOW., 

J , WAS THI AIRCl'IAFT ON l'IAOAR VfClO"IS' Ov" D NO 0 VN0:"0"""' □ vu D NO D VNICNOWN 

I( ' ,uNCTIOIIINO Tl'IANS,ON O EFI 0 Y(I D NO 0 V"IC"'0"""' Ovu D NO 0 V"'"NOW"< 

L PUNCTIO'IING MOOE C 0 ..... 0 NO 0 VN0("0"'"' D vu 0 NO D vN,cNO....,.,, 

... "lMAl'l>:S 

' I 
FAA lom-. ?21021 c, .,, 1 
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ATTACHHE~T fl 

DATE FACILITY ---- ------ Rt:rORT NUMBER 

PF.RSONNt:I. INPOR.KATIOH 

PRELIHINARY OPtltATIONAL tRROR/DtVIATION REPORT 

1. Haine 
2. FPL/AS/AH/DEV/ATH/Staff 
3. Total Time (yeara/■ontha) r.ertified on the Position of Operation Assigned 

to at the Time of the Inc:f ,lent 
4. Time (hours/minutes) Auig11ed to the Position of Operation at the Ti111e of 

the Incident 
5. Total Time as aa ATCS 
6. Traffic Volume (Number of Aircraft) 
7. Date of Last Over-The-Shoulder (Prior to and Not aa a Reault of This 

Incident) 
8. Date of Last Tape Talk 
9- Li6t All Other Operational Errors/Deviations Involved in Within Last 2 

Yeara. (If Hone, Indicate -Hone") 
10. If Certifi~d on the Assigned Position of Operation Legs ~han l Year, 

Indicate Total Training Time on the Position 
11. Weekly Work Schedule (i.e., Third Day of Five) 
12. Indicate if W0rklng Overtime 
13. Date of La6t Controller Physical 
14. Area of Specialization 
15. Sector/Position 
16. Position function (AS,R,HO,RA,NR,C,LC,CC,CD,DEP,ARR,FD,ATA,etc.) 

l • 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

12. 

13. 

14. 

15. 

16. 

CONTROLLER A 

(yn;) (roos ) 

(hrs) (mins) 

(yrs) (mos) 

I 

I I 

(hrs) (mine) 

Day of 

I I 

1. 

2. 

3. 

4. 

5. 

6. 

~. 
8. 

9. 

10. 

11. 

12. 

13. 

14. 

IS. 

16. 

CONTROLLER B 

(yrs) (mos) 

(hrs) (mins) 

(yrs) (mos) 

I I 

I I 

(hrs) (mins) 

Day of 

I I 

A-20 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10 . 

11. 

12. 

13. 

14. 

1 5. 

16. 

CONTROLLER C 

(yrs) (mos) 

(hrs) (mins) 

(yrs) (mos) 

I I 

I I 

(hrs) (mins) 

Day o'f 

I I 



3/7 /86 

APPCNOIX 3 

INSTROCTIOHAL GUIDE rDR 

OPCRATIOH.IJ. ERROR/0£VIATION RtCLASSirICATIOH ~EPORT 
(RIS: AT 7210-3) 

GEMEW INFOlf.\TION 
After e rrtll•l•\lrJ ln.estltallo,, Rtoort, rAA rol"III 7210 · 2, hu bun COffll)ltltd 

and trltp- nattrlcttlon to rAA lluhlnvton Ht1dquart1rs has born accOffll)llshld, 
a rtvltw or the data by a reporlln1 hclllty oHltlal (1 , 1 . , the air troHlc 
4hts1on NnAttr) MY result \n I r1chst1f1c1t\on of an op~rat1onal ,,.ror or 
•••latlon to - or the foll .. lnt : 

o ,11ot De•latlon 
o Military faclllt1 De,latlon 
• llilo Occurrl'ftC:I 

The Operational [rror Deviation Rochntrlcatlon Report , rAA fono 7Zl0.i, 
provldn e •ans or reportlnt suc;h a reclanlflcatlon "ltl\out the 
lnvostl1etor-ln-Cl\ar .. UICI c-l•tlnt tho rlnal Operational [rror Deviation 
Report . 

The ro1lonal air trarrtc dhlalon ..,,.,ar aust concur wltll . ttw raclasslflcatlon. 

tr a rtclassltlcatlon, u 4oscrlkd above, h Nde, tht air traHlc dhtslon 
shall c-lttt FAA forw 7Ut• I Md fon,ard It to AAT -61 within , days of that 
fettralnatlCIII, 

TIiis rorw shall not k used ror a r1c11111rtcatlC111 rr ... an oprratlonal error to 
an o"ratlonal do•latlCIII Ot' fr• an oporatlonal deviation to an operational 
error . for lhoH tno1 or reclaulflcatlon, Part II or FAA ro,.. 7Z10 - J .,st be 
c-lllH. 

I , REPORT K\leER 
(ntor tho rltlOf't .....,., of tht rrtll■lnar, Operational Crror Deviation Report. 

2. OCOJRROC£ R£CUSSIF1£D 
TO : Place en ••• In tho appropriate ~• that repruents thl ....., 

clautrlcatton . 

3. om Of OCOJRR£XCE 

4. TD( Of OCOJRROCE (UTC) 
1/slnt tho 14 hour clock, enter ttw ti• of ltw occurrence . 

S. M AMO TITLE OF PERSI.I REPORTING TltE RECLASSifICATION 
[ntor tht - or ttw ,erson at the facility""'° reclassified tno occur rtnce . 

6. OAT[ or R£CU.SSirICATI(f 
enter the date (.,.,th-4ay-yoar) or tho roclasslflcatlon . (Based on UTCI 

7. TYPED OR PRINTED KW Of m TRArrIC DIVISION ~AGER 
Inter tM typed or pr,nted na.e of the air traffic dhtston M&naoer or 

1uthort 11d repre1.nt t .,. • . 

8. SIOOTVRE 
Se1' -eqlanator7 . 

A-21 
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OPERATIONAL ERROR/DEVIATION RECLASSIFICATION REPORT 
IRIS : AT 7210-JI 

1. REPORT NUMBER 

1. OCCURRENCE RECLASSIFIED: 

TO: 0 MILITARY FACILITY DEVIATION 

0 PILOT DEVIATION 

fl NO OCCURRENCE 

3. DATE OF OCCURRENCE I I I I I I I 
MO DAY YA 

... TIME OF OCCURRENCE I I I I I (GMTI 

6. NAME/TITLE OF PERSON REPORTING RECLASSIFICATION JAMES R. PAYNE, A.T.H., DAYTON OH, ATCT 

6. DATE OF RECLASSIFICATION 
I ) ) I I I ] 

MO DAY YR 

. 7. TYPED OR PAINTED NAME 8. SlG~TURE 
AIR TRAFFIC DIVISION CHIEF 

FAA Form 7210-6 P 1111 

lnstructlonel Gulde 

GENERAL INFORMATION 

Af1t, • rrrhmin■ r J ln,,..ii,11i.,n Rcron . ~-AA fcum 7210-2. hu bttn compltlfd 
end t<lcphonc nn1,l1<:11ion It• ► AA V. -.h,n,tnn tfetdtlu.ortcn hu ~tn accom• 
r1i,hcd. ■ ,..,;,,. .. r ,h.- d11 ■ h• , ,.,,.,,,,;.,, f■ rilit, .,,rK,.1 ,, , .. ,iw r., m,,. c"wfJ 
rn■~ rt',ult in ■ rccla!"ir,calion «'f ..,~ "re''•'"'"'' crrn, or dt\ia1 ion 10 ·0,w of lhf' 
fnllo•in,· 

• r,101 dni■ lic-,n 

• "-•1li1 ■ r) l ■ c ili t~ dnUlrtttn 

e P.,.CI OCCWrTnc"t.' 

1 tw, Or,t-r■ tinn.al frr,,r 11-.· , l.a11nn R.,-cl:n,ffte•tie'ln llt.cf'(M1 , •·AA form 7210-,. 
rrC'I, idr,- • mn n, of "'r"r1 tnr ,och • n·c 1,e..,, ifiatinn •1tho"' the ln~lliptor-ln• 
(1,.,,.- I IIC, comrttttnr th< I •""I Or,:noli"n frri,, Oni■ ti"n Rcf'('rt. 

2 . OCCURRENCE NEClAHIFltD 

TO: Pia~ ■n"X"ln tht •pproprllir boo tht1 rrprr1tn11 tht nt• cl■ unatiM 

3. DAn OF OCCUARENCE 

(ntn dw datt ''"""'"·"'-.r•.1w,rJ of 1h( tnor or df\i.ation occurrcnct . 

4 . TIMIE Of OCCURRENCE IOMT) 

Uun1 tht 24 hovr clock <nttr th< tim< of tht occu,r,ncr 

I . NAME AND TITU OF l'IERSDN NEPORTINO 
THIE NECLASSIFICATION 

Enter tht Nmt of 1hr pcnon. ■ 1 tht fteilit) . ""'o rcrbu ifo<d 1hr oc:rurrrncc 

I . DATE OF NECLAHIFICATION 
If• ttcla,, irKelion ■, ~ ·""ri~"ti att,,u· i, made the Ait lrafTte l)i,1,ion ,hall 

,·.,mr1,,.. ►"" ► <>rm 7110-, and f...,.a,d 11 ,., AAl-20 .. i,hin, •1• of that En1t,1htdttc(_,..,lt-de_1~.1nrJof1htrttl■ uifoc.o1ion. (&1'dOl'IGMTJ 

l ~i .. rr- r.-. •. ~•II n,,, ~ u-..cd '"' ■ n-cla,.ir.c11,on hom •" optntinnal c , ror tn •" 
op.: rllion.al druat fo n. or from ■n or,cra1tonaf dn iation '" an optr.tionaf t"fU'H" . f.'or 
lhttt 'll'<• of n~1■ .. ifitt1ion Pan II rot ► AA ► orm 7!10-.1 mwt bf camrktcd. 

1 . fUl>ORT NUMBER . 

lnttr lh< ttr,o-r1 ftumhc r nr the l'nl,minar~ Or,t,.tion1I Er"" Or,Ultic,n 
f( qxv , 

7 . TYPED OR PRINTED NAME OF 
AIR TRAFFIC DIVISION CHIEF 

l111r, the 1)-,,.d or printed Nmt of the Air r rarTK o;,.;.,on C'hitf or 1u1hori1<d 

ttrfft.l'ftlaO\f , 

I . SIGNATURE 

~ If upl■ n■ 1nr~ . 
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APPENDIX 4 

7210.41B 
Appendix 4 

lNSTRLCTIOOJ. QJIOE FOR 

FINAL OPERATIONAL ERROR/DEVIATION REPORT (RIS; AT 7210-3) 

O!N(ftAl INFOftMATION 

Tk f_.1 o,.tl'lt .... l (rf9f o,..,.., .... ,,of1. f AA f.,. 7110. J. 11111, '-"" 

......... t. CN.&,~tt .._ .. ,Mnftt - 4oc:..., .. ,.,.. ef M•I ..,,...,_,..,. 
~"t tlrw ,.,...... ...,._ W •• 1W _.._,._ e/ M .,..., .... 1 ..,._., 

•w,,e11011 h•l .. ,.,,"'4fl, .... NolM'..., ........... . ................. . 

• •-•- fll.., ,...,, C--• ._, AitTlllll',r o,,-~. 

~111•1iot11 ..,., .,_ --• •"' ... ..,._wt, _ ___, f., ia Pl" I el ... 

"'"°" Ho-w, . • ca!'ffwf .,..1,._;1 e,( lht f•n• lll..W _..N) otaM,J. I ..-111. 
OOthh•, to tht •"'°'""'''" ,..qv...., .. , ... ",.,, tf IMft ... fact,. .... ... . 

..... ,NonMt.011 QMl(lt ...... ~, ........... et ..... it....,,. ... lflM"' te 

am..-, 1 lfW&ho111 - - ttw ,...,., wctietl • '-" I ~ ,. .. " _... 
"''"'"'"' ,..., .-ntCM'I ........... ,._,,,..., ........ "prNtM 

fUP'OftT NUMIER 

(IIMt lhf •'""ktft09'1 ... ,.... .... ,,.~ ................ , ...... 

.,. •ch,-,. ol rllc r-1 ,.,.., 

PARTI 
ln"""11gedw 0ete 

O(N(ftAl INFOftMATION 

..... , ,. ...... , .. "· ·----·· --··· .......... _., ............ , .. . , ... c:ii..,., f llC"I.""" ................ ... ,_ ....... , .... . 

IECTlON A 
0-..o.ta 

1. DA ft AND TIM( Of OCCUIIIIINCI 

1:1.&ff, Dote....i- U.. ......... • c..rilMt .. lai.,.MJ 
Nae (V'l'C) ... -•tt c.w ...... ,.u-, 

[u..,.. , Jul> I . tell 

c-., l0l7l0111Blll 

nMl: u .. .,,1oc >a..__,_,_..,_.,.., ___ .. ,VTC 
9'1oalt1fflt 

,......, . ,,., .• . ,n..,.,_J 

.._ h 101u!I 

I . R!:SPONSIBU FACILITT 
(Pac.tltty l'eepon,lbl• fol' ••paratlon) 

A. .... AINlc::Mo,t 

[Mtt ltw J..lrllff lreat.ofl -Ml(art, 

I•...., _t..e. .._.,. AIITCC 

I.-: ~ 

.... tUW dw l,rt elf~) II°) ··•Clftl M .... Ml ttw 1,.,,..,.,..W .... 
c. a, ,._ ... 

...._..,_, ___ .,~····-· . ............. 
I . MIii OTMIII PAQl.fflla lNVOlvtO 

Wteatt ~ efllwr CM•••h MN ..... -., in .. Nl'WffM'C ~ p,iw""'t ... -x· 
..... ,,..,, ...... A i.c;t•r4 __ ...... .-,;- tolMo-elllw .... _.._,..,,..,, ___ c......,..,.,._...._.,,.. . 
~ ......... , .. -r.c;1;,, _,....., 

4 . OCCUIIIIINCI 111 l'OIITIO IV 

Wicat1 1111 ...,.. "• '""' .......... tM , ... ,.. •• • .,......,...i. .... ,\ --- ., ............ "' .... ,...,... .. ~ .. 
I . AllTNOIIJUOKT LIVll Of OCCUIIIIINCl 

• OCCUIIIIIENCt INTtlll 
MAl'PtN(O 

°" ... »,a,, -- ' 
PC 

»-............. AGI. -------1001l-

'--- 111 - 1•t11. 

·-· ~ 
KOAOl-- MSl al ... .,, - IO,_.,_ 

100011-._... 1110 ·- l.9.J..1ill 
._..._ ,noo 

.,_ . ~ 

·--·---- ......... ,. .. 
"-n •" - ,c· tfll dw •M"'Of'"I ' ' Ito• tfldoll"I •lwdw, ffl._., ti 

thr •i~rwf, could hi""'-"" •t.MJf'W'd ,.,_ 4M"-.dc- n.,t11 l.6..,. • ......_ • 
............ ¥t.~lhrit__, 

Pagel 
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Appendix 4 

Page 2 

,, • .,.. ,..,,.,.,u _..,...,, ._~ tfl ,-"" '-"t•P" 11w ,..,-wv, _,.,._., 
..... ,,.o.,.. -4 ,._ ,,,.., ., ,._ .,.._,.,"" ,,,. .... w.,.. .._".._. ,._ _._..._ .._" 
..,..M-.,.41e tJw SIOM(l,and rilk(,.._tfllri1'ffl,...hla1,0f'Wlr..,. ,-.s/1t. 

Mc:81t0f' of'"" ON'\M'rt'"'" •N:I .... , "''°""" ,..,._,. ,...,,,~ ft,.., __ , .... , .. 
_,. •\l •\at.111- ~ ,f ....,. • .._, .. 6c'M'r-,w4 1e llor..,. 1..-,..- . ,..tT.,. --- 1111 1hc 

•woprwtr ~-

, ....... 
-
Ttn,ndrnlOff" throUfho.1 tM ,,_ U 1tr.1 ~op to ..-.1-' (lr'4• 

a.nd al f11ftll I,""' lh,.... ..... -PlffO, ao,""f )Jl , 

7 . TYPI Of Al"ll'ACI 

....... ., typir ., ... ~ ........................... ., ~.,. 

----•.,.,.,,,.•"°· 

I . lOCATIO .. Of OCCVflflfNCI 

lfl4ca,, •twow, Uw ._.w,,.,, M'1'"""'4 HI ,tw ett .... tlW ..,fan '1>) 

~ l'fl -· - tfll ttw l""9'P"'Wk ~•. lhttt ,.....,.., that lll'C't-

A ...... ,u, 

nx: rt. r., ,..o..,... • "''"'"" •• ••...,. ,1111 .-c.,.NN ._,,..,... 
ln1r1 • ., _. , ...,..,, kx:auo" *'"#•r .._.....,, ,._...., .. C'INrfr 

tlillkMff ) lh( ru 

, ...... O. .. lond VOltlAC 

r- P P t Ct L1 E1 

~"(5'101......,_ 

r-, IN it ,s iT e ' 

l>t ■ lCTION : '' l,W r.. wwd ...... ,,.,,. ~ ., .. "'°'M 

th.I.,,.,. "'O'I ..._,_. P"'"'nb.-d Nd .. k Of C'Offl,.11 f'- . ._. th, It p,c,!M­

etf ttw rompau 10 t11.Abl,1h 4 1"('1 '0" Sp,tttf) tftw 41rtt1.ot' hom 
frrtiA\IAl()\u ,\'Olt VO•TAC, . .._..,..,,...._) 411"tl 

1......, IO Doti,.. llach•I 

,-.. ~ 

l. ..... : Non.,_,...,,._., 

'-' ~ 

DIST •Pi'Cl ~•ft 1M 4,w.aM"t ol 1hr OC"CW""" '""" thr fit. "' 
•wtaea l ,...lr, 

,......, , , .. M 

a-, ~ 

I__.., JO"M 

a-: ~ 
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• °" ...... ,,. .. 
1NTra,r< TIO N 

a \JN1"AY (,tt,rr •~ r-)1•) do..l '° ,1i,r ou-"'"°'"_.. •--, t 
...,..,w k ,,., .. "4 •• OOOOltf. ,<" .,.. •' ,._. ,,,...~ el ,,,,.,.,..,.. t 
.,..i 17•...._,,.,. .... .,..,_ .. CkX)qll llWt,....Jt l ... -,......d.,,OCl)()Q l 

(Mtf,_._.,.,..tt.llllllf 171M0tl111 Uwa .. i(/11e wparww•t1tt W 
_,_,.___,.,_,,_.__00(11/1 

TAXIWAY, ... ,..,_, • ....__..,.,._.,. • ..,_.,., 
..... t .. 1'1"1' -4 llw .,_ 

1 ...... : C.ho 

a-, ~ 
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n,a,ae, ,,,.,t n&IN, and •lddh lntthl and last four d11tts of 
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• MIOICAI. cu,n,icATION 

• O..,.tl.elif,.._......,l .......... : 1,., ,,1hrM0111th_.) ·Jf'•' 

"' ""' ... •~ ,.,_.,tta l f UmtN l+Of\ 

• A.n n..,., ._, .., .. ..., _,. , .,. • ............._~ If YlS - '-t atl _..,,...,. 

...cl o, ~,.-.~ 

( ,...,.. -~ .... ( ....... ---• M' thrf'f e"° ""° '"'fl('1 t0fh 

P'- " "" -x • ,,. 1 ht i,cu, \6twlitd "P'\ ,,.,- II NO - ,.ovwk Ml,...,. ... , ~ 

'J . '#Ofllt IKHlOVLf 

.. , , nl'llfll wtth ,._ 0. ) °' lht o«vtn.....- ....... Of.l"I ~ ... , .. . tho-,._ 

f"fflpkt ~ ·• •o,• wtwdw\ir f0t 1tw ,-11 ro..- 14, M"'fh f• t' . .?I "9)1,l lJ!llidrr ttw 

(Ohll't\fl hud .... - "'"'' (Nt,n, -. ,...w, tht .. " ot ,hr o«W"M't '" ... W,'"'4' 

,oiumn be- IC'! • t ltw1 d-1,it rn 1rr 1N d•tr orw ...-tl p t10f to 1ht «11,1t"N"t' . lfrwfl 

rn1r1 th< ,.,...,~• '" Ah,, ,omplrti,11 ,tw · wn• (ftd,"t - ,.,_.."· r.11 ,,. ,,w 

• 0 11. o("twdvk • • folk>•~ 

1 1..., thf f1111 t•o d,1 ,n ol 1hr 141 hou1 doc, f-•IJ "'"" 10 -4-.:a,, thf. ,h,h 

•M•rd l lo( Rr><r 10 tho• ~1•• da , olt Uw · A L • fo, .-.,.11ra ..... •"'If 

•, L .. for ••"- liu , , l ' NfrrliM .,J\,h 1f othit, than N'INt tchl4-4 llwft \ I.., 

•o r few O~r11 ffW arid ' ( T. fot COfflptfh.a1ot) ltfN' 

ltw foUo••"• UAl"'pk ~ o.,, ~ 1hf .-cw• 1efrw.dwk...., k fft"~ 

fot Ml .,,u•lt0NI ,no, .W'WI IMMI ••uct\ --~ ... ,.. ...... , . .Nty , • . "" 
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07 -09 -11 lvL oooe l\00 1100 ,,-00 16-23 08-11 

' 07~1 -81 01 -1& 00-0I 1100 1100 IJ-00 16-23 AIL 

06 -26-11 S IL I 00-01 1100 
Oil 

.£!:.!.! !!!!.!. 01-11 
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I . ACTIVITY r,.OflLf 

U 11fll.1 loc•I llfflC' PfO\IICh·. cku1'"2 ,,o< ... oi l tw • ..-,~••<'I•...,., ... Ow 

.. , ~ ,h el tfw oa\#ITfW'f 

I 

• Uv 4 111 •h r1' •""c- 1• ti°"' clod 10 •tCnk ch, lwaldo-., 

• \..1 ..., .., ;ocr•r•on ,,.1""""" ._. ., "c""' •• ,.._,,,_... •""Ulf ,._., ltnah 
tu (/,.,. I-A ru 11 r11 1""'1"'1 dcui ,1, f\C: 

• 1 ~ ptof,k ,hovlrd bl' h.1mpwucf f~ 1hr Cflhl'I' 6'1 ,ft - ~•"t rrMO,al 

f,om OPf"IIIOMI dUII) 

ACTIVm' ""0< 1lC 

TIM[ tLO<. A l.J 
H()VII 

fllO'-' 10 
O(SCNPTI()NOI ACTMTY 

11T 11()() 1700 ",.. 
JNO 

17 11!1, 17)() C.atl .. ., .... 

1731 1eoo ">-

)110 
111& 1a.~ , , .. ,,."'.ii - ..... ,"" 
1- 1IIO() .. . ,.. 

4TH 
1IIO() 1920 ",.. 
1120 2000 "e'""""9d ,,~ ~.on ~• r,,c,. 

1TH 2000 2100 ~ "°""' ~'°" o.,., ...... , (,ro, 

ll"TH 11 00 n oo ~ f,Oft'II ~Ot'I 0.,..-~ £,,o, 

~ 

-L 
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t 010 THl (Ml"\OVfl IUOVll'II AUIIIAN CI ""0" 
TO THI OCCV'll'lNCll 

J /7 / 8(1 

llr,pon,., 1n '"' ' ' q.,.. ,'"'""' d'loukf"" obu , ,.. ,t f rt'lm 1hir ,.,,,,,, .,,'"' \ • H•f,w t, 

-,-nt1oo, U th, ,vrw""n' •u ft01 .. u ,,..,,.. r la u 1n · • · •" • lw ~- WtK lcd 

•N04 A,•1&..bk ~If, u,pr ,, ,~ _.., ••~•,,..d ~.,, •>(\• ,n 1tw .,.... p&. c , • " - '\ • 

Mil tht li-c,1 '-horkd · , o, '""""• · A" ,._pt,el\.f1 1"" "rr1.11,111f'd fcu r11hir1 • ,c-, o• 

M flihflO"'"" • tw11 •'"..,'"'I 1hr ~w,hon. con,. odrt rht l Nk'l• lf' I 

• °W•• !Iv Wp,rf'I~ ... " fllf tht lraff'ltC ,olurN' •""' <DMr~ .,h 
1 

• __. .. ,.., .",..'""'°' ... ,., - ••)'ltl""f .~. tna } .... "" tftlll(·!f•d It-ul t '"' 

• If •""' th, •wpr,u..or', °"'""' 'Oft . ..... ..u"", •h Ni4.,, rY-d -~I lrfW' ol 
aM,n,tant't •• , , ,, ,.,. . 

10 010 THI IMl"\.OYU IIIOVIIJT AUi& TANCl l'fllC>II 
TO TH( OCCUfllllNCl J 

tf t'IC. 9Wo 1 idf.,. r1,UN 11°" °' tht ,..1.1 ,1h1 . 10 •~Offl ,, ... tl ,'1'C1cd 

•t11 w,'°" 1twit fo.vhNII ._""4 llflPOf\ •ht tll''f«W , ,, 

11 . WAI TH( (Ml'\.OYU AWAlll TIIAT 1-N Ol'f.llAnONAL 
IIIIIOfl / otlllAnoN WAI Df\lll.Or'lt•OJ 

A• ,...,w,.,~ .. .w.,.,... fot Nhrr 1 ,n Of ao ,..,,,..._. ff tl5 -,.,,c- , . 
-• wfwft II ftritO ...... , .. .., _..) 

U . 010 THI IMl"\.OYU CONTIMNATI TAKING 
COfllllCTivt ACnONI 

A11 ••, .. Milo" ~ ,,..,,,..d fot f"llfrwc a )'h Ot' AO rT\JIOflW'. rl ttw an, -c- , to 

t1W•hOII 11 ... , '\'U If ctw aMWC'I t o .. _._. .... I J •h NO • p,leN afl • ,i: • .,, IN 

k• ........... - ,-., A - . ... "'O"" Oft 10 "'"" .. '°" '·' 
U . DtO TI<l lMl"\.OYll ATTlMl"T TO TAU 

COfllllCTIW ACTION I 

All •• , .... IIOft " ttt,fUI~ for C' rt frrwf I ~ Of Mt lt"f'<M'I'°' ff the •~•Cl 11 

't'U . ......... •h) 1hr kt.oft Ca1W to Pff""" .. llw Cff'Of Of ---·IIOfl tf lfw wn--c-1 

•ftillO - •~"'..._, 

1•. 111111'\0YU WAI ALl!IITtO TO TM( OCCUfllllNCl IY 

lflidllCltf th, n•~f 1().,1<"1' th,it 1llr,W th, Ul1ple1"' ol It.< OC(VHTN:'C tn 
P'a<"'t M •x~ 1n 1ht .,.,,o,,w1c ~01 

11. DA Tl /Tlllll 111111'\0YII N CAMI AWA,.l 0, 
TI4l OCCUflllfNCl 

lJ.,"'I the ]4 ~ cLocl . u1(haH dau: . ...,, Mdca1t thir OTC wwl local 11 """ 

,._ C"fflplo)'fl b,cca.., ..,..,,. ol UW wcwrnwc 

1t OIO TH( (Ml"\.OY(f 100,nn ANY OIITIIAcno .. s 
W><ICH INflutNClO THI OCCUfllllNCll 

If YlS •• , .. ,fl ,c~, p,ww,.~ of \'fJfHW'I , -·" · , _ 01 , ,.,,. , ;. 

'"°""' of ,,..,r-"'· '"""-'-' of _..r,., ,.,,,,, .,_,.,,.. ,..,-., ..,,, ,...~ , ,nv1111 ,._,,... , • •• 

of ,.,.or4,,. - ) 

...... ._,_ ......... ~ .... °'"'~ ,,,c, 
npC.,""' (C'-""•wlir• ,.,,__...__ ,~1"'•'"""' •wit ,u-..,,,1.t•• •or-i.-u . ,,1, ,.. 

~.-r-"' -11wv,'°" ,., I 

17. 040 ANY"THINQ OCC\Jllll ffif TH( ~a AflUA 

INV1110NMl"1 W><ICH Ol&Tl'ACTI!O fllOM THI 
IM"tOYH "& l'tllfOIIMANC(I 
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(,, .. ·"'"'' , ti.1II ht l\llfMd • ftvff'lbf • , , I I J-J...# '" J •hlfh .,11 k IIW' d 
"1M 1 11 cu ft 10tM1f,u 11 o l'I 0 1 lq •hrN'W'r 11" nqvo"l'd lfl 01~1 ,-n, ol &.hit 

"J'0"1 fontl (, I SrttlO#I A ,,.,,... 'J.. W Ml)' Mrnh'°" ,..,.... .WIIMitliitd 

1 . IDllillflCA TI0N 

(fllt'I 1,rc,-fl dtnlll) ..,"I tOffl.,Nllon• t'IOC tot~ J • ......,_.,...,.. 

''"""'"" (11.CTCIICN(l -oo4 1110'-1. ,4.,,...r, -., . .J ~• 

-·· J J 

I . TY•lllUf,OX 

(l'ltt't ••"'nh t ype ,ulfla ..n1t11 ,o,,..b1iw 110"' flOI totl.l"'tt'd I alp~""""'"' 
,.._,tc.,,. f/flflAL.\'Cl H.-wihc,,o,4 1/100 , A1r,r-J1 T.'IH , A..-<r.f, c.i,.,.. 

..,,., ~fu .wJ App,,,.Ju 1 J 

J . 01,.AIITUII( Alll,.OIIT 

l11w, thr )-kutr lou1Mu, edr"'"•' al Uw dt',anut"t' 1..-,on 

• . 0ISTINATI0N Allll'OIIT 

• fU0HT ""O"ll AT TH( TIM( or OCCU"IIINCI 

ll"ldonu 1hr n ,,t-1 r 1ot1k of 1hr 111cnl1 11 1tv 11,n,c ol Hw oc<WHN't' a.) 

,&,c1n1 ... ·)I, - '" ,tw IPfUl"lptillf tio• 

I fU0HT P'lAN IIOUTf 

Uilowld Ilic ,uff"""' tMw1t1 10 4n,c,,tt,« dw ro"'1r a.4,,.. 10 Uw ,.,... ol 
.c'C'WffflCt 

1 . IVAllvt ACTION 

I llSE:J\Vlll 

t UH0III "AOAl'I COl<rl'IOl 

10 PUNCTIONIN0 Tl'IANll'OND(l'I 

I 1 fUNCTIONIN0 MOO( C 

1J All'IC"An ANO 0■ STIIUCTION I 0 ■ &TACLfl 

II tht tnOf Of 6'-.--- 110" ''"'Oh"l'd •n • •rt,.h af'ld wrn,n. ob.truM10ft Of 

~Ir ,u,c:r M ·x· ,,. ,._ •ppror•~" bo• 

flE CTION 0 
Pn>oedv,..., lnvol,.,.., 

1 . TYl"t 0, C0l'O"Ol ""0V1Dl0 
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''"'"•If 1h.( 'Yr" o/ l'fW\HOI th.e t •u k ,"f s110 •-.,1f'd ., pWc 1n1 '" • x • 1f11 

1tw erc,10., , ,• t r • o • II M'lll,_d,, c ,w,11 1\I _.., lw , n. p1,. "\df'd . 1,-.doe.. 1r 1f ••r,,c,n 
Mitrf'Ht fK' OlrtNC 0 ,aht •u 1n"'ol~ d Ii ) p\ac,r.1 . ,. • ). u, lfrw 1r,r1orru 1r b<u 

A,• 1,udc tft comrtrt11n1 thu 11 , m c nf\lldc r ,..Ja r <Of'IUol _, 11w ... 1 •~hrd 

ii ON n, ffif"'" o( tfrw ' ""'ol'4d a 1rcA l1 ., , td4-MJ(lf'd on a r.da, dU,-y .wt,~ 

haw ....,,. ptowfC!d • n,dat Wtvl("( """' M tw r ol '""' fullo•1nc oocwtf'Cld 

• ra4..1 tdtnllftUt.oft .. , loitt 

• ,...., wrv.cc '° W e1rcnh -., u,-..aNilCld (Of.,.,.,_'°" 

I . TYl't 0# ""OC(DU,,U INVOl vt:0 

ll'ld'<I IC' t trlr t)' pt of r •ooduru 1ha 1 ..,.,, ~ , ,_, p ,o \l'\drd •he r. t tw- occu1 -

NMt happrN"d b) ,W, c1 n1 '" · ,c· '" t ht •Pf'•opna 1, bo• ll'ldw-a tt k:ia l Of 

NltOMI prortdum ..t\rn 1ptCr.1 I ptocf'durc-1 1upr\tn"Wt1lA ') 10 thov "' tfw air 

,,.rrl( '°""°' "oced""'" Mlldboa .. , .,. W.\'otwd '" ,...,. tH O I ~ .V\A h Oft 

J. .l'tCtfY H"AIIATIOH MINIMA INVOlVI0 

U I MIIOMI p1ocnS u1r " tfl¥O h 1'd lf"C'(' tf ) ttw c ortt'C t wpara t.of'I "' '"',na 
lpt,ha,Mif ,) ~'""' Uw 1pp1 op , .a 1( man1AAI Mndbool ,.,.,,..pf\ n-f('rtftCr 
()lh,,,.,.., . 1ftdatr thr loc a l o, "l•OM I ,,aad"" u, ,._ ,,.n .. kkd 

-01H(- • 

• Al'l'U(O l(,Al'IATION - 0IH(l'IOIT THAN unto 
IN ITIM > A■OV( 

lfl4C"ttt .. ) s,Yn nt ■ l'I • )C 11'1 l t'lf I P'f'10 J>l .a tc' t.o1 •N'itw , tht: l)"pl' of 

.,,. , .1t0n thr conu ollr, ••• 111rm p11 nr '"' •rr" 11 t hf ' ' ""' ol 1ht oc::rv,,,.~ 
•H d1fftf'fftl thaft l111rd "'m,n) •bo"( If \'[S t1p~ 1n 

I . DUC11'"1ON Of NIOClDUl'IU UH0 

lrwn,- dncnM ,tw p,ootdvrr 1n ua 11,. v wd 'tli,lh(n 41rn11"'" °'hr ' 1Ni1'1 

...,.,u~• !1 Of MM,oo,, '" 1ft~wd w b m ,1 • cop , of 1tw prr,1,wn1 (f 11T('1.....,1J. 

e,,4tf\,t. N< 

lu_,..,, ~ ,wcy t ,, 1 · A · h.a d cOfTTC, I) w , \,I r ""fnol vpara t tOf'I 

br l •tr " a 11rr1 '1 • I I~ I ) b111 11 , litd IO d rtC"C'I 1,U 1 t 1f • 

u, r, • I Ju d u~rn t c\U f l r'IC"'f dl""'d I~ , , rc,..11 •J 

I . wtll( ANY l'flOC(DUIIAl 0UICIENCIU NOTfD Al 
1111Ul1 Of ~HE OC C UIIIIEN CE 

lfWlte■ lr 1f ■ f'I) p rO<'T'd \l r1 l dr(,ct,tnc.,,, ,..,.,,. N:11rd •••~h o/ 11\n OCC\lf • 

"net h \ p&.ci "1•n -x-u,1tw1p,r1op , ~ 1, b o • If Y[~ idrM,f) 1hr ~.,.n'h l 

Md 6tfinrncy 

7 . wtl'I( ANY l~l CI Al l'fl0Cf0U"ll lN UHCT AT nil 
TIM( o, TH( 0CCUl'l"(NCl 

lnd tUI( J lhcrr -.tf'1' lf'I ) ,prc y l p10<Tdv1 c-, lf'I r fl r,c 1 I I '"" IU'M ol rht 

Wt'wrrrN"t l,) pl,c ,n1 •" ·x · 1n the t pp1op r ~ 1t b o 1 If \ · [5 dncnl!llf 1hr 

,u,nd1.1rr" •lhc h ml \ , n,cludr p rc.1Cf"Ci11 1n 01t bh~ lvd fo1 a , r r,on Of NR .. )' 

con11n,c, ,Of'I Of br<a .- ol "411 Of 1ii,t1o.a ch ,A.VAID 0V11,n 

Pa g e 5 
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SECTION E 
Clo•ot Proltlml1y 

l'\au-,,. '( · 11,1"""•Pf)l'Of>o• •tbo•1r · 1NTH[AIR-o,-sU•fAC[ .... 
,,._._ cornpWtr th&1 wCIM'ln 

A. In tt.. AA 

\ [1111( 4.L Vtr11Cal d ,u•na n,,ra,u,Nf 1n fHt 

[ufflpk I f oot 

l,,1n · IO IO IO I l f 

[u..,.pW · 100 fu, 

,,.,... 10 11 10 ,o I 

l:ufflrlir : 1010 "'" 

r .... ,r. I 1 I 0 , o 1 o I 

HORllONT Al ; Horuon1al d1Uet1,n PM)' 1w l'tWHMttd ,,. fttt Of' 

m1k1 

c ... ,-.: 1)00 '""' 

UNr: ~j_QJ 

lu•,... 2'1, wutiu 

...... , . lQ.iJuiJ . Lu.llJ 

lu..,.., : Jm,k, 

C-.: l2...J.2...eJ . 12..iLJ 

lliuc,ilw '" plun L&n1...-r 1hor c~t ,,0111mi1y lo othn ••rc-nft . 
ltfUln oht.adn Of obttrUC, tOft\ 

TIIAfflC ACTIVITY 

SECTION F 
Woritlo■d 

• N, .. .-.k, at Alrm" l.'-'1 "Of"t..,: En1,, tht numM, ot ••n-n111r1 th.at 

_,.,, t-.,- ,., , • o, ~, d 1 1 1h, 11m, " ' 1hr oc: c wrrncr Th11" no1 10 be conr\l"U'd .-i1h 

t he- n1.1m t>c'1 o f a1nuh ,n,oh ,d ,n ,tw oc c ur rtncf Count thow 1ucrah th.at h,.,yt 

b,ir,tn rad,, 111,frn1,fl'C"d . and o, ti.Yl' ntablnhf"d ,.d,o commvnica110ft •11h tht 

C('lon110/kr 

b lreffw <' ....... Ott · lnd1utc 1~ 1r11ff• compk.uyb) p'-<•"C•n · x·on 

1trw .:ak h •pr1opr-. 1t 

" I , ,-,d ,( &t f"l l, ■ (l ,c • ., ,.o, com pk• 

• ) , nd .. ai u 1rw.ffic • o, .. loed ... ,,11rrmd, compk• 

( otu,<h • 1h( o ~r. 11 d ,ff,c ull) ,.., , the- coru rolk, ', tail f, ~•thirr . traff.c 

•• r1't'I ) of OJ"••••CH'u i,.n.., 1C'd uw ol 1h11udu. e,np,1n ,..-.,1..bk f~ radat 

u·,· 10 , 1n1 coorduw.11°" "Q"'"rTVnll 11c 

C [1pt,.n.1"°" .t ,,....rn., C'~J: Pro\'ldt I brllC'f f•rlan.UOfl ol llw 

, , .11,r c o mpk u t} r ■ ltd u, b 

Page 6 

J l"OtlnON/lfCTOII Of Ort'l..,.TICN 

• w..,_ DwriN __, ."f'O,...IMltlln of • acil ro-tt'°"' A..tf..,_• O..rl7 

o.t\...4: lftod~lt' 1f dw dt.11,u •nd "''P'>"'''""'"' of tech p<>Mhoft '" multi · 

,ot•hnn wcion or furie1IM11 "'" ad,qu,,ttl) al'.d tlu,ly dffitwd by plac1n1 '" 

·x · ,,. IM 1pprop11o11r bu11 If NO url.l,n ud1 pot,it,oft '"'hTCh .,., "'°' ck'a,ty 

1nd o, ~cq\Mltfl) drl'11'1if'd and .h) 

b C- S...o, (C-.-'-.. ~/ 
11) w,,, ,.,,, Srnor, r o,,,.1,,,.,ur 1, .. 1,ult' ii any W'C'ton 1nvo1¥t'd '" 1hc 

oc-cwrrncr _...,f combuwd b) pl1cin1 ' " • )( • '" 1hc appropn••c bo ■ 

If T►tfN 

YES • U.. •kf'I ....ctor the1 wa• r ombened WTto one IMC10f' 

• (n1•r 1~ arnploy.e ••v o f 1he emplo..,.. •.11,oho ~• 

W'Of'li l n,g tht11 COtTibtn.d •.c:10, 

HO ,-..oce,e,dtoh,.mt 

ell C'>td ,,,., ~n110, Appro\11' ,,., ComblfWfllo,t• lndiatt ir a t.Upcf · 

v110, •rrrowd lh< comb1n.t1on of t h< .«IOU b) pl.ac1n1 en -x- tft the 

.,,,,op, .. tt bo ■ 

0) n.d 1,W T,wffe H .,,.,,, tlt.r < t'lfflb,,..,,o"• ll'ldteatr ri tht ,,-.me 
•Ofkload and com pk att) ••rf'llnlf'd 1ht comb1MOOfl o4 lht 11tt1on hy 

,U,riflil •n ·x-1ft tht •ppro pr.att boit 

<C---'P-
( I) N ,,., ,.c,., 1'011110,,, CO#tb,,,,,d• hwhc.■ IC ti •ny pot,noom .,....rT <Offl­

b,rwd b) p~c1n1 an -x - 1n 1h( appropna1c l,oa (T'ltu •'Ov/d ft('/vtk p,o,,. 

'l<MI •1rltl1'f • ll<fOI' ) 

If THEN 

YES • LJ• ~•ch pot,rtl()f'l 1he1 W'H co,nbtnc.d '"10 c,t'le pc)'l'hOn 

• Enter employwe k.-y of the•~ 'Nt,o wet~ 
the comt,,,,_d po1,,Ho,, 

NO Comc>I••• h•m l 

Ut Dul ,,-, s,.,,,.,.n-uo, Appro,,,. ,Iv COfflb.,_.,_,... ll'ldaw ' tl'w 

•u~n-kor app,o""'d 1>w combtMhOn ol tfw pouuOftt by pta,c'lfta M •x• t• 
tht appropnatf boa 

f)I Did 1N T,af f ,r Ko,,_, , ,Iv Co,..t,,_,,~n• lndtCatc ~ thir ,,-.tric 

•orUa.d or comp!, a.,I) ••rnn1rd th< comb,n.1110" o( 1hf po,whotW by 

ple<•"I an -x-1n 1hr •pptopnatf boa 

J IUP'(RVISOR 

1 Don..., F" ■riUt7 Su""'c P'-ro"1d, for• A,.. o, SWfl ~ lo 

Ou•f'-. ~ ln•ot•Nf P'o.,Jtiof'I / SttiOf~ lnd,a tt 1( ,~ fac1hty ,uff1n1 Pf'ov,,ik, 

for,,.,,,.. Of 1h1h ,u~f\l\Ot bt pl1C in , an ~x- 1n dw •~,pr09,iaitr bo1. 

b Wu lhf A-'11'W'4 S.~r-.i.,o,, """"'"' h, thit Op.."ntio..l 4,... ■f Ow 
T1- .t et. Ou.-N,w,r' lnd 1c-1t ,I 1hr au,,rwd 1v r,crvt101 •u pt't'lf"I 1n 1hc 

orrn11on.a l •"• 11 the hrTW ol 1tw occun-tn« b) pL&nn1 '" -x- tf\ thic •~ro­

P"•" bo• ti NO procrcd 10 ur"' 1 d 

C Yru tk A~rf'W4 S...prn'6M:N- ...... .,,, ol· lrw1..:.ti1C ,, lhc u,,,nrd IUJ"'I 

vi.or-•••••" o( any ot rJrw ,t tml b) rl1 e1 n1 an - ).· 1n 1hr •pproprwu bo-. 

d ,..,..,_, Ac-H.-1(7 ••• """' AtM1,,.,.... §Mpn"l"hor f.11rfNI ill at ._ n-, o l 

tlrw OorcWTtNt'~ ln,d1alf the ar1,,.., ,y t he- r.upt,.........or ..,., rnt•r-d '" ■ I !he ttmt o ' 

1tw occu, rtncr t11 pl• r• rir ,,, - x- 1n th( •prq:-.rna1, bo• If ·(kh ... ,·" ,.,,.,led 

1r,r-c1f) 11'w ac·' ""' u bncn) •nd dc• d> •• pou ,bk 
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SECTION 0 
r .. ~ Environment 

1 . '"°'CAT( r, A>;Y OJ THI FOUOWl>;O MAY HAV( 
.,,lllt NC( D TH( OCClJA"f NCI ,~,o~""- •n••pl• 11 • t 1 0,,ol•achJ 

"'--" '" - ){ - .,. U < t,, 111-o, • ho<h •• eprhubk If thctT ti al"IJ Ol~t futorh I 

•h >< liri "U \ 11.1 ,t ,,-nv,r,cfd 1IH n<C1,1Htft(f' -.11t11n 1h.t 1.,. tn, uo""''"' • h,ch ,, 

~ <n , n,d,1..,.,..,.,,, ,,..,h,1c-pu11 rlacr•" ).. - 1n1htbo•l•tM-ltd (ht-.,, · •nJ 

1111 rt P,o,.o, '" t•p l1n411 11 •" fo, ,,ch llttn ,tw-c,,d ind ot l1,1tJ 

Coth1du •II nl 11\c facu-•h l,utd under tho ,u·m to tn,un· lh.11 lht\ •rte 

dt(,.,.,1d) " "' •fa, 10, 1n 1tw occu,rfl"Ct Nft"ltt' 1hq art d•"4'•tdf'd 1 he' follo••" t 
l'& • mrliM. 1lh.n1111r 1dd111oftal f•c1C>1• to 1w co,.,Miutd 

• .. twfl cc,mmUft,<lhOfH Uf' Aot lrward Of Olhff•IK Hlf"d Wpot1 , "'\~ ... It 

lhc po1, , tuh1) "'' I l'\OIM' tirwl loo tuah '°' ,uloOftAMc tttcphoft 

• ..,hen ,nft'lt'"•l•oft u I\OC a«unttl)' pmtt·d Of f0f'•lt64-d 10 anothc-1 ttwlotd . 

1111 o,, r,o1111on . '""'"''l•o· ,hf pon,bth1) ol ~dt'41MH h1h11111 Of ttw 

p,n,-nn ol 1 ,,.,, coftd111ot1 ,,. tfrw 1,c1 from ,frlo<frl 1hc- 1nto,m.tt0fl .,,, " • d 

SECTION H 
Equipment 

1. 010 fOUl,- MfNT lAYOUT 011 0.IION IN,LUlNCI THI 
OCCVfll\fNCE 

lr,d,c•1t ,I the r1.4u,rmc111 11 .. ,u, ,., dr,tffl 1nnu,r,_cd 1h.: """"""''" h, 

pl,h1nr .,, '" \ . '" lhc ,.rr11•r••<1h ..,_" Ir\ l~ r"""'' •" ,· t.rL1n.111on 

J WAS A>;Y PEIi TiNE NT tau,~( NT O"fllATED BY THE CON ­
TIIIOLLER i S I IIEPORTEO Al FUNCTIONING UN,ATIIF AC ­
TORILY HfORI THE OCCUIIIIENCE 

l....c:t ..:.,, 1f 1ft prnbkffh .. ,, .. "'°"'db~ rlacu11 '" ·x- ... 1hr •MW11r1wlc 

b,o, If NO. proc1 d 1u 11cm \ 

I . 0.1• .,( lilrpor1 : (111u lhc dalC ol the "rnn 11111 ,,_. lol~•tflf 1 .. ,,n.a1 

M, nth. D•~ . , ·,., 

• T"'-r ., .,,.n(lTrC): t,u., ,..., llfM tM rtpofl •• , hW "''"' J.f 
ho · clod ITTC . 

< Dnc,,ikl~P't.......,,t:f'ro~tdf•4kw:uf"iOftol1Unpontd 

,, lftn, for u<"h t""" of r~u1pmrn1 

d Yr1, A") A<I'-"" l •..-.r. .. ,... to ("OfTHf ..... ,.,....,.,..,r lr1,<hce1, 11 

rr • 1C11•1 l tl•f'l'I •• • und111•lcr, r"•" If' lh,· 11tCUHCflC'f If' c, •n<d tho. r 1"h 

le~ ,1 b} pllc1r,, ·" . ). .. '",ht 1pp1op1t.a1C bu1t. ff "'0. ptO\tdt .... ( ,rL..Nll ll' ft 

l TYPE 

lr.d,c111 th, 111 1"' ~u•l,h nl lhc ,~u 1p,nc-nt e t 1h,c 11,n( of the OC(Uflfr,(( 

b) pl.c ,n , .... . ). • "' I~ •rr1 C1p1 ,e lt ho• Wftdcr nch•~rr of ~u•r"""' ''"' ,cf\· 

•" c • plin•II"" fc,1 u ch I) rot of c"'u,pmc-111 • hte:h ••' oprtallftf •••Intl nl k" 
1h.a" GOOD H nw,,,..ttNn<'t ,..o ..chNukd . •hy Md",.~"'°'" .._.nr,d 

' WAii llAOAII IN UIIE 

ll'\d ,c •ir ,f r1d11 .,, ,. ,,, u,r fr, arn ol 11-M: l trCtth 1",c,hf'dtft the-"''"'•" · 

"1'MC ti\ pt., ,,, , •n ·). , ,. •h< • rr1t•r11•1C hn• fl ,L, 1,wl.c:au lhc t)rw t\f 

.-.du th.I ••• 1n "'"' b) pl.ctr,f 1n -). - tfl the- 1pr1o,ruaH lioal,I 

I WAIi IIAOAII TIIANSITION IN ,-110011(1111 

'"•chc-•lc- 1f r•da, tnr"''' """ ••, ,,., prO(t" •htfl lhor f'CCUfft1WT "'-F"l"""""d 

h, pt.""'.,, -A-,,., 1ht •rr11 orri .. ,c horo1 11 , l~ rt.."'" · " .,,., 1hc bo,1,1 

•pprop , ~lt' to.~ red 1, ,,, ..... • h,c h I..., 11 1 ""''0" a., OC'CUI ""' I n,,d a" - ). • 1ft 

thir k•OI appror r .. 1r 1c, th, rad11 ,,, •hlC'J,, 1h,r 11a11-.111nn .,, "'""'"'I 
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lflldudf '") 1dd .. ,n,, .1 prtl!Mnt '"'"'l"Ull(lr, f'"I 1&q..,,.,,,) "°"""fT'd lfl lhc 

,,.._,, ,,o, 1d1 d lw l/d' ,d, ,,,,f . , ,.,, , nlnrrn..1 ,f'ft fr t . J.t'• ,.,,,. iu- "'"',..,.,,,, 

,,, )~ th..l 1h1 "9'\l,IL or, ht 1daud ~ , L lo 1tw tpp, oJHt llf qun1101'1 fh,1, 

M'C1fnft .1,n P'"'.,, •r•<t fn1 111rt1t10MI .,,,o,rn.1,01'\ ftOI C0 .. t'frd ,,. 1hr" Np,c,,n 

" "I nlic ·.11u If• , fiw .-,urrtftU 

fl fflOI( 1h.n I .. o,nr11,nu.1 .. , .. r•r• • lff' nrN•U • • U"( ri., ... b,.,1'1(1 P•rc'• , . ..... -

• 11 - J Pl•H al'\ x- '" 1hc h,,, l.h1'kd " ( ot111nu,i1 11 ,11 p•rr auuhcd \nc•1rd 11 

1hr ~tom of 1,W ,-ft f n1r, 1hi ..r~urft1tal parr t1um,-.., 1ft ,tw upr,r, ,,,,.., 

lyftd tn,,w1 of •M • ,. f( . 1horr,1t, 1hr rrr<'rl 11umbfr of tM cr, or ,., &k, ~ 1101'\ 

SECTION.I 
Checkliat of Attached ::>ocument1 

lhc lf'llo• 1t11 ,-r,,dr , • chrrll"' "' d('l(11mrt11, •h,ch •" , r.i• r,f th1, 

ICr,f'II lftdtt•1t· lllr dOCUlln('"" •hM"h .,, allachrd t,~ pl.lCU\f n - ). •• '" lhc 

lpfNnp, .. " ltink ~pr<t.11 •t1tfthO" h cl11rc1rd "' lt\c' lot1t,. ,n, ti t m , 

TIIANIC 11t"11 

Al f•c,f1hn 1he1 Nw • rtrttord1t11 c.aptlt.111) , tht tt:11on 1hell d«1tm,1nt 

•frw1Mr I H1t1M"ri,. tt ,wnu.ar, fa.c1hot, 1trw., do ftol haH Nrttn1d11'1f op.hi! • 

"~ •h•tl t"o' Ide I lf'IIMcr,p1 l teftvur11on, 1ut)m111td nrrd "'"' h, crn1f11td and 

aJ.ov)d 01'11) IMlwdi t~Olt pct11Mftl <'Oft~tfl-lhOM t<lltrd to lhc' oc · yntfl« Tht 

lnllM'fl,CIOft ., .. ,.,,.od .,..It lie tht .. ""' .. lhic IYtntn.al) co ... ,fTd l fl "·" I. 
SN"'OOfll A -t 

TA"I VOICE llfCOIIDINOI 

l •f"C' \ntct n ·cn,4 ,n1, ,w,r,d MM br nmnHMrom the 0111111•I rN'I A.1 t.c,l•hh 

lhat ha,, ,ucc,,,d,"J Clr'4hd11, I (l"tlh ltflfCf!tfd1n, ,h•II be' m.d, of lhl 

,o.rr (l"fflfflYftt(IIIO"' rrcordrd II•"- rn,111onh' '"' ohcd 1ft , .. lft("lckftl 1 hc 

ftftU•fd1111 ,h•ll f.,.lff the ~mt time ,_-, u ,o a, 1tw ,ummer~ c,f pr-rtrNfll t'\t"fth 

·.of 1h1, fft"Ht l~·chot1 A. -'fl l "-· u,,e11t tcfCCnrd1P111 • I ,NII be 11,b,,,111cd 101"­

N' f t0ft. w11111t,, I ,,....,,,-rt ~., hc-tPI IC'1.4W•1td • 11t- P•rt • I end II Ahirr lh< 

a , , 10"'91 A,, lnllic Ontt.1"" h,t , comrlt1tJ P1u Ill 1h1 c•i.r11t1,t -.ha ll be 

"'"'N'd 10 Ow ,,,.op1111c lac,l,1~ t wkf lec,htw\ ,hall rir1 ■ 1" 1hr 0,.,,,..1 t1,1fl 

ti,-, Cillftl1I 1hr) heu kf" rtk1.rd It~ the ac9 10N I A ,r t ,.1("' D,, ,wo" ~ '•" 
tit,,. ttrlfl\r-4 lro"' 1hc lh11nNI Au 1 ulf.c: 01\ •••"I'\ At 1h•• ,, ,,., rc--1ur,1. tlt..c 

011, ,n•I rnl, lo -.c,o,l(f (". , ..rttr ncord1n,i:\l •h•II hcromr p.en o f 1tw, ope•• · 

IH•NI tHor dc'l■ t!O"\ "cord, rr11 1Md 1ft 1ht l•colu, , ' ' "" 

lJICfl"TION 

fn lhc ,,rn1 1hl occwnct1c1 1, • """'" " d ,11h • " ,.1,r, n...l lrtn , r,,n,,,o,., 

~ltl) lne,-i t '- 1 \11 l>I • l,,ih• ~••nd•rd , 111c11h • cctdf ,.,, .,,od, .,1 ,Mr,l•f.11 · 

fN"ft , lnllo• "•""'""" ,.,... flflCflllOn , ,., ,,, i.c:11on, (Ofl l t•fl<d -.11h1 r, Handbool 
"'-1:'0 11 A11c,.11 Acndc111 •"d ln("1dc"1 ,o,1,r1ca1tnn ln,r,11111oon. and 

llf~tllflf end H ■ fllllhN'tl 11111 \ . ••<11,11 O,w,.1,on al'd Adm1n " ua11nfl 

IMPORTANT: 
At tt,11 time compl.ie S.Ction A, It e m 9. Summary 
of Per1lnent Evenu . 

SECTION I< 
lnve1tig11ora 

.... If• ,rl.1 n 111,,, I II,, . 1n, I , ,, ••. o .. ,r, , . .. m ... ...... •rr ·" '"' J • "'I ...... II( 

ml1•1n1.11,.,n ,h .. ulJ ._ , n n,rl,, , J 
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7210.41B 
App endix 4 

PART II 
Air Traffic Ha/\ager 's Action 

TM •1r tr1rr1c •f'll1tr'1 11,natur t Indica t e, that he/sM 
NS rt•lt~d tnd concurs with the d1t1 suballttd by the !IC 
Ind lht 1n .. stl11llo,, ltM (It app\lcahlt) , &nd 11 ullsfltd 
that Ptrl I of lht fln1l report 11 cc-ltlt &nd suff lcltnl to 
ffltrwlnt tile foll-Int: 

• Tht classlflcatlo,, or t!M occurrrnu; 
• Thi cat••ory of the o,erattonal error/de•latl on 

&nd the ratlo,,alt for tht categorlutlon; 
• ltcoomendatlons and actions to h taken to prrvent 

a recurr•nc• or tM o,.rat1ona1 trr-or /devht1on; 
• TM ,ausal fattor(s) of the operational ~rror/ 

dtvl ■ t Ion . 

SECTION A 
CIHelflcttlon 

h~kllf tJw clu&irte.1 11011 of lht o«urttnct b) pLtci,,, '" -x-- ffl lhc IPfJO­

pu,1, b()t. S.-c11 on1 B 1hrou1h O t rt onl) t omptfltd ro, tn o,..-,.,iOMl '"°' or 
o,cr,11onal d<,, euon 

SECTION 8 
Categ ortutlon 

1 . WH4T WAS TH( CATtOOAY o, THI Ol'fllATIONAl 
IAAOA t OEVIATlON 

lndieeu ttw a1,1or, ~1 pllon1 an ·x- h, Ow 1pproprie1t k11C1) . . 11 h: 
potttblt to haw fnOf't dun nnt tatt'lorJ fOf an OUWTYnct. 

:I . AATIONALI l'OA CAffOOAltATION 

t-Ja"'9Ck I bnrf NlloNlt ,_ ... Cllt,o,izalion tk1cd ... iill"ffl ' .... 

SECTION C 
Cauul Factora 

GENERAL INFORMATION 

Tio, llf'Ct.0" tt 10 k comp"r1n:f u loOoWI (nw, 1tw tmplo,tt liry . for met. 
lf'fflJII<' ~ i nYOl...-d 1n thrir irrr0t or dni,111 ,on . undlf'f 1h<- cO,umf\ fiiadint "Em• 

s,'c)\'N'- - one kt) pe r bo11 . 1oul 7 ,mplo)'C'U Ir thic-r'I' •"' mo" 1Nl1t 7 tmplo"" 
M\,c'\l\.'f"d , • con11n~1 iot1 1ttt1on •1tl be- rTqui,~ TtM- concin111t lon RC"hoft 

&l'lou~ ~ tompk-tNI ion 1tw •mt rnanr.irt H dcw:ribed ~k,• - MCh \he foflo-· 
•nt -.1dn10N1I "qu1rTmcno 

• Pl11 cr '" · x • tn 1h( boa labded - cont1nuahon ltt'IIOft 11nactwd -

• E11tirrthf nnt1it1 o<tmpltt)'N h)'lta . H. 1. J . ttc . - OtWp,rtbo• 

If - 1 OAT A POSTING - 11 ltOII I cauul fu1ot . pi.n an - x. - ifll dw boa 

.. bc-""d -No - •nd p,OC'tt'd to ,1irm · ] A. ADA,-. DISPLAY.'" 

H 1hir N",ponM u Y[!I ptoeffd II lollo..., heh 1tc-m ttqu1rn • Y" Of' no 
rnro l'\w- Fo,u.ampk If -■ COMPUTER rNlRY-itno11c.-.u lfHHWltVi 
-a, ft IGHT PIH)G,it ESS STRfpr-ff - pLu~ an -x- '" th< · No- ~o• ""•• •o 
· • COMPUT[k ENTRY .- af'ld com~t1, thlf 11pprop,ia1,"' fllGHl 

Pa ge 8 

A-30 
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, .. oc~ f ss ~ 1 lttP - uwal ••<•or '°" a ch fMplO)"" ' O,'lly p .. tt •n -x- '" • 

"'Y(~ .. ~o• few• avul fatto, wh111:h n-l• tn to a l'"'U• tffl~O>"" 

lu•,tr. lmrloyu C ..... dtttrnu~ to~~ not ptq•tf'd • 
"qu1f'W n,,.u P,otrYN llrtp 

---·----- ----· 

·-···-·-.. , ___ "" 

··-------·-­·-·----- -----· .-.. -·-·"'· ... •• 

CAUSAL FACTORS 

1, DATA ,OITINO 

- ---

l/ 

A data poac ina crrot k •") ,rno, ol ~lic-u,la1.ori_ Offuu.i.°"' or it1COfflpku 

lht.a . f1'f'OIWout irtttrin . h•ftd'li111 Of tub-wqwM ,.....iO'ftt to tl-l •t 4111.1 Thon 
lnctudr, rr,o" '" pottin1 end rfford1n1 d11a . It 4oaa M4 _..., r•ron M1\IOO'f""'11 
,,. ftffill'in1 , tran1mi11i111 . coord,..atina. or OfM,..,tc ,_....rd,nc 1h" rfll/'Qlfffla • 
ti~. Ir OM ol th,r c.auul f•C10" lmcd don l\04 adtq"\M t f l)' dnC'f ibt VIC fac"lor 

'""°'*· 1kt the fKtat 1tftdirr ·o.ht,-. .fld ,..,.....,, • 11,,ri,4 u.,._.,ioft. 

:I . IIADAII Dll~Y 

• · M~d,o,.i: R.adu '""i,d,,.tifiati~ mnM • b ihrt co P""Pl'""' 
Wt'" ify the C'Offt'C1 l.lrl"t and includn 1ub.tqwn1 '"°" conu,i,i(ted die, lhc 
orit i n■ I kkndf"a1ion _.., Pfoprrty ac-C'oms,'tlhtd Indicate tht Mtt'd i1cffl(1> 

which motl clowly docribu th< PUM>n for mt1id,n11(01iofl H' OIW of the Cll..,...I 
f1non ltltt'd dott nOI 1drqua1cly due,,br tht f11c,o, invoh'C'd , 1111 Ow fano, 
aftdlf'f •o.kf- ind p,O't'idt' • '"'1,ri uplana11on 

, . l•wopriatt Uw <II Ow,pla1H 0.ta: A d111 or d11pl.ty 1nform1tion 

c"°' occun du,r 10 • failuf't' to mainta in <Oft1t•n1 av,-w ilLlflC"f o( • n,1h1 da ta 
ditpl■ y °' tramc a.tu11t0" and 10 proprfl }" pn-MM °" ut 11itt dw 1ftl~tion 
pn,.,rnlf'!d Illy tht d i,play or ,i,.-1ion If~ of Ow ~uul fac-10" h11t'd dou ft01 
adrqu.11tl)' dt.cr ibt 1~ f1e1or in~Yfd . i.11 1hit fac1 0t' und,, ·()lhrr· and provide­

• t.nct npLlna1N>n 

J . AIACAAFT OBSUIVATION fT•-• Only/ 

Aft 1i,c ,-f1 otnc-,.......110,1 HTOf rnc ■M a ra1lul'1' 10 fNl l ftll lft (Oftl\lft1 IUf\'t' tl · 

lanc"t of 1ircrsh Ind tht mo~""'"' aru . al"d to ptop,c-r1) r t"aCI 10. 1n1trpr,1 . or 

o,N,....,w- uulitt , '". llmtly """""' · 'h,r ,nro r ,n,■ hO ft bt tftf VWwtd If o,w °' the 
c.au1.1t fac,on titttd don not Mlcqu,attly dncTibt dw C.<10t ;,.~~. h,1 1tw 

fac,ot wn6t, 60th,u· WIid p,ovldt a 1Mi,n ,..,.,.,.o,. 
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• COWMUMCA no .. , 

A f'OMfflyft.:a1 , o t11 ' " "' II a mvtot l ,.,,o, •uot .. 1.-.d .. , ,h ,..., 1-.cha"'ff ,,/ 

1.tcw-- 1 ,0"' ~_,..,.. ,....., 0t ""'°"' P"nt".., (r I . ,.Uoo .,.Jap,,1 .. lu l 1) h "'''" 10 

, .... W;+ l \111'"'1' J h""""'"' C'~Mll"<a l OOfl ~ C"DftWIII-IOlltON tqV' P'"""' 

~ T~ I rtc11 1 dwr 10 lnMpottllOf'I o/ ~ . '"'"'.,,," e>t ,,.,,.. 

~ol , b ) ,~..,, o.a l Of - 1111ft ,,..,.. 1h11 ..... ot"" -.rtllt"I .. ,.,_. .,_ ,~. ••uw 

t lun• •"-1 hirlnf\i IO'fl'Wlhu~& tlv 

< JIIO,,.-. .. , ........ T~ fa ,lutt 10 <OfllifflllNCak dairi)' Md tOl'IClwl,- 10 

1he1 "'° "'1""'Nkn1.And1n1 ,.,.,, fo, •")' ac.•ooN COM4' .... llf'4 Of •.,..-..di vpon 

1111 • ....._,~: Tlw fa,lw" 10 $fth()' tMp,opr, Of twor,e,n ....,~d ol 
1f'll0f""'-ll10ft 

I A,..,..-wr..-.. · Thor f•ilu" IO °'1u,1tt, M ad.ftO•lrtdpMtfll , .. ,hrr 

PNT1p 1 ol u1form.11o n 

f Oi~r: If 1fw cauul futon l1MNf ahow llllo .oe a4tqWitttl) llllo,trillc thit 

fano, un,oh•~-d 1111 the fwto, a..d r•~ • k'Wf upl,aMlfon 

I COOIIOIHAnOH 

,,,,,,.,. fec10, a1l-OC1oa t ...t .,,,h • fa,IWf'f' tOtV~ Pl'fllv • d 111lont1riA110" Tlu, 

t l'll( lud,, ,oo, d 1 1\A h Of\ ...,.~" 1fld1~u,tl1 ,O.•ltblll °'•"""'"°"· and fanhho 
fo, 1ht l'l<Nl"f' ol , ,., fo,..,,.110ft , M.Kh a, Af'lt(()l po.ihOfl rt~•. f~a,diflil 

ol 0 ,1h1 d••• · I'!< If o,- ot dw c:a-..1 f.c,on 11....t 4ort AOI Mft.-ttly 4uu,lllf 

1hr fu1• '""ol°"" e.,, ttw fMtot vftllkt ~twr• w ,..WM• 11,..trf' capWliliho11 

• . N>amoN 111ur, ■IIIUINO Dll!'ICIINCIII NOTIO 

...... , ''""''' "' U t on .... t,..cw,f l'UOn o( -.0.h COMMYtlicltielt a,wf COCH'dl• 

Ml.Of! •heh o«liff H the rowh el po,MI~ tthci Thtt lflCIY6c MCh 1111"1' ... 

f1,lu,,. lo I'"" I l'tlwf -.nct'in1 . fadun to ttqYl"II 1 !Nwtin,. WIC---,ant Ot' cnOfl• 

•ow• ,, ... ,11,1 tlC I( Oftt °' 1tw caWNI fMton ...... 40N IJWllll ... ...,Mty k"ICriM 

thr flC1 .. lll'l ~~wed . lut 1hr fw-10, yfldn "'OINr•w pro~ I '1nrfr•paNl t lOII 

SECTION D 
R•:ommendatlone and Con9c1tw Acuona 

lttt lht frt~fl'Wl'ldlhOftlh) Pd t Of"l'ff't i ~ IM'OOft(t) .... , .. N lalffl •• 

'""""' I ,_W•tTRCY ol 1 .IN .. I ..,.IIOMI NTOI ... ~ttOfl 
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7 10 . l,IB 
A pe n :.-! J x /, 

0 "'4' fl l #\.O f f fOt"l h flUU 11') f1 P.r, ''"> ""' ,,uu .. q u ... pla 1 fl ~ ,.,.., 
11 ·,-.· • 11· , ,\an ... . . . '" , .... .,o. '-.,.~d - c o .. ,, ,.UAhOn ,. .. a11utwd " 

loo-. a 1, d t i t h,, klol l Ol'ft o/ I ~ p,er f Pl l f 1 1t-., 11tq.,.P11 ,. I par .. uffllwf • lhi' u,.,., 

n 1h • hand f Ot"_ , ol M <h ..... 1h10 ""u 1h1' "p,n•• '""'' be' o/ Ow ' " Of ., 

•\o'Y 11on 

OA l t ITlnr / & •ONA lUflllf 

Gh• thf' • •t• (1110nlh -d1y , •• ,., th1l the llr traffic 
~ager. o, h 1/her &ulhor1ud r1pr1s•o talhe 11ene4 lh11 
repo r t . 

Pm III 
Air Traffic Division Hanager 

GtNERAI. InOf;ffi TIOH 
The 1lr traf'1c dhl,ton Noa,tr 's ~ l ■n•tur e lndtcatts 

that the 1nfo,...tton 1n " •rts I and JJ hat btt-n rtvhwt-d 
aN h COR11plel1 an4 1utt c1enl lo d~te,-.ln. th• followlnt : 

• Concurrence with ,,rts I and 11 of t~ final report . 
• lt-COM'llt-ndal 1ons and act Ions to be taken to prewent 

■ s1 ■ 111r recurr..-.ca of the oper1t1onal error/ 
-•.,1al1on . 

SECTION A 
Cone luslons/Recaartndat ions 

lt1t at\)' conch111o,ns or rtCmR!litndatlons . 

Ont or _,,., c onUnvat1on P•1•1 NY bt ntctssary . Ust 
plain bond paper (I 1/J• • 11•). Phct an •1• In tP'lt bo• 
labthd •Cont1nuat Ion , ••• attathtd• loc.1ttd It the b0ttOffl 
of lht P•i• • Cn t tr lht ll'qutnthl Pitt nu'llt>tr In tht' upptr 
rhht hand corn.t r of tach Pitt. also tnttr t.ht r1p0rt ruat,, .. 

._of the error or dtv1at1on , 

OATE/TITLt/SIGHATURt 
Che tN date (-,ntl,- day-year) that tho 11, t , ,,, I ( 

i11 v1slon ..naeer. or hh/twr authorh1d r1prts~tatht 
1 I 1ned the report . 

Pag1:, 9 



FINAL OPERATIONAL ERROFV0£VIATION REPORT 
IPUI : AT n1G-ll I'll"°"' T NU ... 111 

,ART I. INVESTIGATIVE CATA 

IICTION A. OlNIJlilAL DATA 

I OATI Al'O TIMI 011 OCC\.ll!l'IINCl DATI TIMI 

I I I I I I I I I I I I I I I I I 
MO DA" ..,. QMT LOCAl-

2 llltl'QIIIT INO 'ACILJTY 

A IOll'fTl,tCATION ,. rr,., C. Cl.AUll'ICATION LIVIL 

Q TOWIIIIICAI □ !!Al'C0Nnll,HC' Q Al'ITCC □, □ 11 □ 111 C IV Cv 

l I I I □ TIIIACON □ ,ss 

l WAS ANOTMl!III 'ACILITY INVO\.VIO Ovu □ NO fl/ _rn. r.-pl,t, tit, Jttllo•..,,.IJ 

A . 10INTIIIICA.TION I . T'rfll C. CL,US1'9CA TtON LIVIL 

□ TOWUIICAI Q IIAPC0Nll!A TCI' 0 Al'ITCC □, □ 11 □ Ill □ av ov 

I I I I □ TIIIACON 0 l'SI 

• OCCUIIIIIINCI l!f,O"'TIO IY 

Q Sl'ICIALIST 0 SUflll'IVISO" Q "'LOT 

1 . AL TITVC!/l'LIGHT l.tVIL Oil OCCVlll'IINCI A. WAS TMI ALTITVCl/l'LIGHT LIVILA80VI AV"tl.AaU 

l...L..L.J 
Qvu □ NO 

I . WAS TMI ALTITVOl/l'LIGMT LIVIL 111.0W AVAll.AaLI 

Ovu Q NO 

• ,u,,OAAIIIY o, Wl!An<El'I IN'0"'MATION 

0 NOT ""'" 'LAILE 

0 NOT A '• CTOl'I 

) n-,, o, ,.,IIIS,AC( 

C Tf•MINAL CON"'10L A"'(A ITC .Al 0 Tt111a.,1NAL l'IAOAl'I st•v•CI Al'IIA IT"'SAI 

::: "'OSIT IV I CONTIIIOL Al'I EA l"CAI C MILITAIIIY C)fl(IIIATIONS Al'IEA IMOAI 

= IO(ITIIIICT(Q ,.AfA ;:: OTMEl'I 1s,rc1/ 1 J 

8 LOCATION O• OCCU""ENCf 

.. = IN TM( A.Ifill! I C: ON T..,E SUl'IFACE 

... 01 ■ ,CTlON OtSTANCI l,..TlfllSICTIO"" •UNW.6"' TAJIIWAY 

I I ~ L!._u I I I I I I I ' I I I ' l I I l 
I 

• ·~ , __ 1210..J , , .. ,, 
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l' l ,OIH NUMeUI 

I . .,_.,_,-yo, 'f"71NINT IVINTS , ... , .. _ 
TIMI OATA IM~OYII IVINT 
COMTI IOUltC& ,., '" It / ,~, 

' 
I 
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~l'OIIT HU ... I~ 

t . IUMUAl!Y o, ,.,.-,INI NT fV I NT'I C1 .......... ,-..._.,_ 

r, .. , OA-rA 
l "'~OY II IVU•T 

IOMTI IOV"CI ,., ,., ,~, 141 
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"'"°"T NUM•I" 

UCTION I . •t,.SONNIL INVOLVlD I □ NUMII" o, "1,.SONNII. INVOI.VfO Co,..~rw S.c-,_ I fa, l«II £,..pjo,_ 

1, '1"IONAI. CATA 

a. IMl'I.O YU It. N~I /l.4n. ,..,,_ ~ . /./ c. OATI o, ll"TH cl. IOCIAL SICU,.ITY ,-UMII,. ,, __ ,,,,, 
I I I I I I J I I I I =:l I 1-1 I I I I 
.. 0 0AY y" 

,. f~LOYM INT HIITO"Y , .. ,. '"""' ,_,,,,..,__, 

l'OSITION •ACII.ITV c1.,..11• . ,u_,o,. .. A,.CI 
QATIIII m,, •. s.n ... c;,.., 10 LIVII. LIVII. 

l•I /h/ fc/ /di It/ 

,1111ow TO I I I I I I I I I I I 

I I I I I ""DINT I I I I I caa. I I I I u I I I I I I I I I I I I I I I I 

MO VIO WO y"' 

I I I I I I I I I I I 

I I I I I I I I I I I I I I I a- I I I I u I I I I I I I I I I I I I I I I 

I I I I I I I I I I I 

I I I I I I ' I I ' I I I I I - I I I I u . I I I I I I I I I I I I I I I I 

I I I I I I I I I I I 

I I I I I I I I I I I I I I I a. I I I I u I I I I I I I I I I I I I I I I 

I I I I I I I I I I ' 
I I I I I I I I I I I I I I I a. LLw u I I I I I I I I I I I ' ' I 

I I I I I I I I I I I 

I I I I I I I I I I I I I I I a. l I I I u I I I I I I I I ' I ' I ' I I 

I I I I I I I I I I I 

I I ' I I t I I I I I I I I ' as. ___ I I I I I u I I ' I I I ' I 
I 

I I I ' I 

I I I I I I I I J_LJ 

t I I I I I I I I I I I I I I as- I I I I u I I I I ' I I I ' I ' I I I I I 

l . IIOS ITION Cl" Tl flC.A TION 

.. 1..AST OA TI o, C(,.Tl'IC.ATION/,.l!Cf,.Ti,tCATl0"' ON "OSITION 

0 CIIOT1•1C.ATIOI'< 

t I I I I I I 0 IOICll'!Tl•IC.ATION 

.. o OAY y .. 

b . WAS THI (MIII.OYfE OUALl,i(Q ON n<I! l"OSITION Ov u 0 NO 

.. IMIILOYlf 'S NAMf /u.,r, Fl,n ."-.LI SOCIAL S(CUA 1'r1 NU .. BEFI 

""5T LIVfl. 

SU"'"VISOA 

... IMIILOY(f'S NAMf I LMI. Finl /KL/ SOC IAL SE CU FI • , v NUM8EFI 

SICONO L!V(L. 

SU"'"VISOIII 
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,-IP'QIIITNUMall'I 

• · 1'11'1,0f'IMA.NC1 J VALIJ4T10M //(,nrw ,-, /1 --•/ 

a. o"'n o, ~"' ncwoc-'~-~•iu.L ""OOl'AM CTA.rl- c--r......_o•norit 

I I I I I r □ HOHi (~ 

"'° OAY Yl'I 

ll. OA Tl OF -.,A.ST rlCMNICAL 1'11'1'0 111M.4NCI ,.._41ML ~OGl'4M fl?Al'I - ,no.,-

LJ J I I I I 0 l'IONI(~/ 
MO 0"'" Y"I 

c. Wl!l'II ,ANY Oll' ICIINCIU 1ou~n, 1(0 

D ' 'B /// ra. tu, oi!J 

0 N O 

d. WAS ,.P..,101.AL T'JIIAINING AOMINISTll'll!O 

Cl Y(l /// , ... -~, 

0 NO 

-
, ""'0"CIINCY TI'IAINING (Rnww _, 11 -di•/ 

- , . WHAT T'f,t OJ' l'lll'lllfSHIA Tl'l.41NIN0 MAt HIN "'ICIIVID 

0 '<0Nf 

0 '<IA 

t> . WI-UT T'Y Pf o, SU~LEMl!NTAL Tl'IAINING MAS lll!N l'IICIIVIO 

0 NONE 

0 N/A 

c. WHAT T'f•! o, l'IIME')IAL T'JIIAININO MM I E EIII l'IICIIVIO 

G NONI 

0 '<IA 

<I. OAT£ OF L.AIT T41'1 lolONITOl'I SISIION /T•JH t.0:/ 
I I I I I I I 

0 NONE 

MO CAY Y"I 

8 Vf:)ICAL CERT IF ICATION 

o '.)AH 0~ LAST All'IMAN t> . Al'II TH( l'l l AN Y WA IVll'IS 4NOIOIII l'IIITAICTIONS 
MEC'ICAL EX,.MINA TIQN 

0 YU /// _fff. a"'6vt/ 
l__;_j : ! I I 

"'0 DAY Yflll 0 NO 

c "'fl"( "l~Tl'IC;IONS IEING COM PLIED WITH 

'.J <H 

~-; '<O //{ •<> (")' r,1 .. ,,. , 

j . 
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i,,I POAT "'UM I UI 

7. WQl'II( SCHQOUl. l 

WIIK (NOIN O SUNDAY '-IQNOAY TVIIOAY 
("4o/(>o l Y,i 

Vlfl!0"4110AY Tl tUl'IIOAY '"'' O" Y J>. T\J l'I D" y 

I . ACTIVITY ,,.0, 11. f 

r , ... t l. 0<:AL. I 
HOU" Ol~l"ION o, ACT IVITY 

,1110 .. TO 

11T 

2ND 

MD 

·™ 

'™ 

'™ 

~ 

1TH 

tTH 

' 0TH 
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1'11,0l'IT NUMIUI 

t. 010 Tl-11 IIIM'I.OYll l'IIOUll'II .ADISTAHCI ,11UOl'I TO Tl41 OCC\Jfllf'IINCI 

0 YU (l'rvrldl a"-- fur .tr/1.r, .-., IWJ/ 

D NO 

□ IIIOT AVAIL...-11..1 

□ NOT IN Af'IIA 

10. 010 TMI u~,1.0YII IIIIOUUT AUIITANCI ,1'1 101'1 TO Tl-41 OCCUllll'IINCI 

0 YU /l{_i•n. a.,,i.»t/ 

0 NO 

11 W-" Tl-41 Uo!,t,.QYII AWAl'II Tl-4AT AH O'll'IATION.AI. 11'11'101'1/0IVIATIOH WAS OIVll.0,iNQ 

0 YIS I,.,..,,,..~- fur .trlt•. _,no, tt0/ 

0 NO 

12. 010 THI IM,t,.OYU CONTIM,t.ATI TAKING COl'll'IIECTIVI ACTION 

0 YIS //''l'on/1 a,._,_/,,,. rtrlt., 1n or_, 

0 NO 

0 NIA 

13. 010 THI a,,1,t,.OYEI! ATTl!Ml'"T TO TAKI COl'll'IICTIVI! ACTION 

0 YU /,,,,..,.,td, ap/.rrvno,o for t11ll.r 1n o, ,.,, 

0 NO 

D N/A 

" • IM,I.OYII WAI ALAl'ITIEC TO THIE OCClJl'll'IINCIE IV l!I . CATE/TIME u.-,1.ovu HCAMIE AWAAIE 
01' THE OCCVl'll'IINCI 

0CONl'I.ICT At.llllT D "I.OT Q MSAW/IMSAW CATE I I I I I I I 
0Ul.l' ,IO!NTtl1 11!0 D ,Ac11..1n ,,,,.,0NNE1. 

GMT I I I I I 

00THIIII THAN l'ACII.. TY 'l!IIISONNl!L : 

I I 1..0CAI. I I I 

11. 010 THI! ' Ml't,.OYEE 10ENTll'Y lo.NY OISTIIIACTIONISI WH ICH INF\.UENCEO Tl-4i OCCUARENCE 

0 Yl!S // vn , a pl.vwJ 

0 NO 

17 0 10 ANYTl-<INC OCCV P'I IN Tl-< I! WOP'IIC ENVIRONMENT Wl-< ICI-< OISTP'IACTEO l'ROM Tl-<I! EMPI..OYEE "S ,(P'll'Ol'IM•NCE 

0 YU l l{fn, ,xp,l,i11J 

0 NO 
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L"""' •u-.. , 

SECT ION C. P!LOT/A IAC IIAF"T OATA 

□ ,. IJ.., fitll o, A1".: " AFT INV0LV l 0 
(Co,,tlp,l#lt Al/.4.Jf~:;,,crW"" I lf ,"lo,• f~flt 

r-, A-fr /,rrohrd/ 

Al,.CIIArr NO . l Al"Cl'IAf'T NO . 2 

--
I 1. IOINl'I- ICA TION L ' 

I I I I I I I I I I I I I I 

2. TYP'(/SUF,ix I I I I I I I I I l.Li I I I I I I 

l . Oll'Al'ITUl'tl All'll•Ol'IT I I I I I I I I I I I I 

' · OlSTINATION All"ll'Ol'IT I I I l I I I I l I I I 

s. 'L ICHT '"0FIL! AT TIM( 0 OlS.Ct .NOINC 0 OfSCl!NOINO 
o, OCCUl'l•HNCE 0 CL IMIINO 0 CLIMIINQ 

0 L(V(I. 'L IOMT 0 LIVIL ,1.10MT 

0 TOUC•HNG OOWN 0 TOUCHING OOWN 

0 A l l't l"()tllT "'0V0A(NT Al'l(A □ Al l'll'Ol'IT "'0VIMENT Al'l(A 

0 TAXll"IO • l'IUNWA"' 0 TAX111'<0 . l'IUNWAY 

Q TA.;,tllNQ. TAXIWA.,. 0 TAXIINC . TAXIWA.,. 

0 MA l( IHQ A,...'IOACM 0 MAKI NO Al'P'"' 0ACM 

0 l"IAOAl'I V (CTOl"I 0 l'IAOAl'I VEC'TOl'I 

t . 'LIGHT PL,AN IIOUH 

I 

7 I V AS IV( ACTION 0 Yf! 0 NO 0 UNKNOWN Ov B C NO C UNl(N()WN 

• . 010 n.( "LOT FIL! A "(AA 0 HS 0 NO 0 UNl(N()WN 

I 
0 Y(5 C NO 0 IJNKNOWN 

... ,Q .A I" COLLISIO N l'IEPQAT 

I 

I 
I 

9 . UNC f!D; lt.'J....,_":.JF4 ;C .... T~ O'... I " .,, . ! - to.t O - V""K"·,...,WN I Cvu ,-
NO = UN!tNOWN -· -- .__ -

! ,. j '<'J GUN'( ')W ,.. I YES ::J NO - UNK,.OWN ,o 'UN ~ 1C ...., t~ T ,-; .ANS )>()NQ( R - "r ! - -
I 
I I 

11 <UNC"' IO NIN G "' OO E C I - Vf 5 - "< 0 ~ vr◄ ll( NQvrt "" ! C vis ::J NC C UNl(NQWN -
I 

1:1. A l~Cl1A > T A"C O t!i.,."VCTION IC~I .,. • CL f. 

'.J .... . ,-,111,1.1 .... -
" •' t 1-1• .... !: ' 1 G ., " IONN~ l [j A l lll~ O "T "" 0 V IMtNT &111:(A 

- WC'";" •i.ic• ,) ... C: t ·,•_r ,. ..,.. • ,r C ,.~ O':" t C Tt O ,t,. 1 111°'5 .,. .. C. , ~ 
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l'IIP'Of'T NU,..111'1 

SICTION C. 1"1LQT/AIRCRAn DATA 
,c-,,ur, Addlno-4 S.uno-u I{ Mon tlw,t 

Two A /ttPW {I /flKlir«I/ 

Al"Cl'! A,TNO.· All'!Cfll.-.FT NO. • 

I . IOINTU11C:ATION I I I I I I I I I I I I I I ! I -
2. T'Yl'I/SUl',tX I I I I I I I I I I I I I I I I I I 

3. 0111.-.ll'T\Jflll .-.tflll"()fllT I I I I I I l I I I I I 

4 . DHTINATION Alflll'OIIT I I I I I I I I I I I I 

t . l'\.IOMT l'f'Ql'tll AT TIME □ DUCINOINO □ OUCINOINO 
01' OCCUfllflllNCI □ CLIMll .. 0 0 CI..IMIING 

□ 1..IVIL l'LIOMT □ LIVI\. l'llGMT 

□ TOUCHING DOWN □ TOUCHING 00WN 

□ Alfl~T MOVIMINT AfllA □ Alflll'OfllT MOVIIIIIINT .-.fllEA 

□ TAXIING · fllU-AY □ TAXIING · l'IUNWAY 

□ TAXIING· TAXIWAY □ TAXIINO • TAXIWAY 

□ MAICINQ ~OACM □ 1111.-.ICINO '°'"'OACM 

□ fll.-.o.-.fll VICTOl'I □ l'IAO.-.fll \IICTOfll 

&. ,1,.1QMT l'~N AOUTI 

7. fVASIVI ACTION □ vu 0 NO 0 UNKNOWN □ vu 0 NO 0 UNKNOWN 

I . 010 THe ,iLOT Fill! A N(A" Ovu 0 NO 0 UNKNOWN 0 YES 0 NO Q UNKNOWN 
MtO,Alfl COLI.IIION fllll"OfllT 

9 . UNO,fll l'IAOAfll CONTl'IOl Cl Y!S C NO C UNKNOWN C YES :: NO :J UNKNOWN 

10. 'UNC'TIONtNC TfllANSl'QNOEA C Y£S C NO C UNKNOWN C YES D NO 0 UNKNOWN 

11 'VNC'TIONINC MOO! C 0 ve, 0 NO C UNKNOWN Qvu (:; NO 0 UNKNOWN 

12. All'ICl'IAFT ANO OUTfllUCTION/OasTAClE! 

CT.,. .... , .. 0 v•MICL(ISI 0 .... SONN'L 2 A1'''"0"T a.,Qv IMfNT A_.IA 

C O ■S T"VCTION C 1au,,....,.tNT CJ ~•OTfCT!O AIIIIIIS~&Cf 
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l'lll"'Ol'IT NV,.1 ■ 11'1 

SECTION 0 . l'ROCl!OURE.! INVOLVED -~ 

1. 'N''l 01' CON~Ol. ""0Vl010 

0 !'ACAi' 0 MONl'IACAl'I /$1•«:l/)"J: 0 A1io,oio T IUIO,ACI 

0 OCIANIC 

2. n-,1 o, ,111oc10v111u 1Nvo1.v10 0 NATIONAL 0 IIIOIONAL 01.0CAI. 

J . S,ICtl' Y $11'Al'IA TION MINIMA INVOLVIO 

HAN08001( I I I I I . I I I I OTI41!1'1 fS-1(7/ : 

,Al'IAGl'IAl'H I I I I J.I I I I 

•. Al'l'l. 1(0 sa,AIUTION - o,,,.,,1(NT THAN I.ISTIO IN !TIM l AtOVI 

C YU (If, ... ... , .... , 

C NO 

S. OUCl'll'TION o, ""0CIOUl'IH UIIO 

t . WEl'IE ANY ll'l'IOCEOUl'IA L CHIC IINCI U NOTl!O A.1 A l'IUUI.T 01' THI! OCCUl'l'IENC! 

D YlS 111 r n. CT•'''" ' 

C NO 

7 Wll'll ANY S,(CI AI. l"fllOC( OUl'IU IN Hl'ICT AT THI TIMI o, TH I OCCU l'll'l!NCI 

C: ' 5 1/f ) *L u ,,.,,. , 

:: "" J 

SECTION E. CLOSEST ,-,.OXIMITY 

I 

• · :: t,_, TM E A I A 1D111•r.c·~, 

V(l'ITICAL . MCfHZONTAI. 

I I I I I •tlT C I I I I I •tlT iJ I I I 1.LJ....J "1 1C l5 

,. _:i SUflllF AC ! tO.•"-"""' 
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--------------
l - - ---- - -- ---

HCTION "• WORKLOAD 

1 TIii ,1'~ .C ACTIVIN ------------..--------------------------------------; 

I 

I 

" · NUhlUl'I 01' Atl'ICPU.PT 
HING WOl'l•UO 

Lw 

1 . T"l'l -'n1c 
COMl' LI XI TY 

I..UY 

2 

4. w•"· OUTlU ANO IIIUl"ONII I IUTIU 01' IAC M ,os,noN ASSIGNMINT CI.IAfllLY 0!11 1N(0 

□ vu 

0 lfO /If- .. ,....,,, 

I . C0MIIN(O S!CTOA /C,.. ,..-. - -- •11~ 1.-.01,1 C. COMIINIO l'OSITIONS 

COM"L(< 

(ti '.¥(1'1 :! ANY UCTOfllS COMII NfO 0 YU //( /'#&. -nf), I 111 Wlflll ANY l'OSITlONS COMIINIO 0 YU (If~&. ..u11tff')·J 

0 NO 

t.LL I I I I I I I I I I I I I I I I I I I l 

' I i I ' I I ' I I I I I I I I I I I I I I I 

l . LL I I I I I I I I I I I I I I I I I I I I 
UST fWl)Yl!l!S WOflll<I NG fACH COMIINIO SICTION 

,LJLJU 2. UUU 1.U UU 
1:tl 010 TMI IUl'(RVISOA ~ OV I TMI! COMI IN ATI ON 

0 Y@S 0 NO 

0 NO 

,.( I I I I I I I I I I I ' I ' ' ' ' ' 
' I I I I I I I I I I I I t I I I I I I 

l .l I I I I I I I I I I I I I I I ' I I 

LIST fMl'I.OYff WOl'IKING IACH COM::INfOl'OSITION 

1.LJ ,.u 1. u · 

121 010 THI! SUl'l!PIVISOl'I A~l'IOVI TME COMIINATION 

□ vu 0 NO 

Il l 0 10 TMI Tl'IA,,,IC WAl'IAANT TME COMIINATION 

□ vu 

I 

I 

' 

1. OCIS THI l'.0.CILITY JTAl',tNG '"OVIOI! 1101'1 AN Al'ltA 01'1 SHll'T SVl'll'IVISOl'I TO 0\/ll'ISI!! TMI! INVOLVl!O l'OSITIONISECTOA 

Ovn 

b. '1\.>.S TM I .u!IGNIO su,l!fllVISOfll '9111!SENT IN TMI! Ol'l!fllA TIONAL Al'IEA AT TI-4! TIMI! o, TMI! OCCUflllll!NC( 

' 
I 

I 

I 
, 
I 

t ___ L.:_'_v_,_' ___ c_N_o _________________________________________ -f 

n.,. ,: IC vo .. u MIE O Yt, 0 NO OIITAACT IONS 

I 
T t,,,,1c COM"'L!XI rY O YfS O NO flllOUUT ISI l'OA ASSISTANCE 

a.' · <AT AC-1v 1 v WA.5 THI A.SSIGNEO SUl'!l'l VI SOl'l ,NGAGIO IN AT™' TIMI 01' THIE OC CUl'lAENCE = 2U"(l'I\/ISING THE Of'E l'IA TIO N O TIIAIN ING 

'.J Oll'fCT 0 "!1'1ATl0NA L SUHRV ISION O AOM INISTRATION OF 

'.J WO,,KING A '031TION OF o ,El'IA TION O "fCE ln OF 

C VIES 

L 
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l'I V'O l'l'T HVM9 l" ·=-7 
UCTION Q.. TASK !HVIROHM!NT --

I . INOICA n 1111 ANY 0111 THI IIIOl.LOWIH<. MAY HAVI INl'l,UINCIIO TH I OCCUMIIHCI ,,.__ - a~•- ,r -111 

0 AMIIINT AIII □ , 11.0T ACTION □ NOISI Q 1.IQHTlNO 

0 WOl'IIC Al'l(A LAYOlJT □ IJlll'IONIO US 1N , o ,1111o11A TION 0 NONI 

0 OT>i ll'I fS-lt,/ : 

SECTION H. lOUIPMl!NT 

1. 010 IOUWMINT \.AYOuT 01'1 OUION INl'L.UINCI Tl41 OCCUl'll'II NCI 

0 vu (/f , .... ft,.U,14/ 

0 NO 

12--,,~ ANY ,tl'ITININT lOUI-INT O,ll'IATIO IV THI CONTIIOU.IIIISI 111,0fllTtO Al 'VNCTIONINQ UH&ATlll'ACTOfllll.Y Hl'Oflll! 
Tl-<I OCCVl'll'll!NCI 

Ovu 
0 NO I(( ~o. ,,-,cr-ro 10 , ,_ J. IHI ow/ 

• · 011 Tt o, Ill ll'OIIT 11 . TIMI 01' 1'18,0l'IT c. OISC"III IQUt,MINT ,i'l()IL.fMtSI 
tQ MTl 

I I I I I I I I I I I I 
.. 0 o•v V l'I 

d. WAS ...,.y ACTION UNOll'ITAICIN TO COl'll'lfCT THI 1'111011.IMtSI 

Ova 
0 NO ,r, ~o. ·"'•"'I 

l . T'f' I GOOD ~"''" l'OOA OUTOI' SCHO 
{1( ,.,,. .. - to°'- "'-' SIAVICf MAINT 

1'14010 CO"MVNICATIONS 

LAN OLIN ( COMMUN IC:,.. TIONS 

COM~UTH 

l'IAOAl'I I 

i,. "'"-' l'IAOAl'I IN USE □ ves ,,, ,·n .~, .. lflllrT•I o .... o 

0 OAl'IC 0 NAl'll'IOWIANO 0 1"0 AOIAN O 0 MHSII 0 AATS 111 Q Al'ITl 1114 0 ll'IIH ::: TPX-'1 

5 WAS l'IAOA l'I ~ANSITIQ/',j l/',j ~"0Gl'l(S3 I...., Y!S f /f yu. ,..,.,,,,,,,,, ,,.. / 0110-,.r, c .... o 

0A"C ........... OWIA NO 1 1'10.AQIANO A"n II Al'ITS Ill Al'ITS Ill.A l"ITE Tl>X-42 

~l'IOM - ':l ,- :J C i::! C C ~ -
TO 0 0 :J 

..., 
C 0 G ,-

~ ~ 

, .... ,...,. 1110--l ,, .. ,, 
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l'll~l'IT HUMHl'I 

llCTION I. AIMAAKS 

l 
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l\fl'Ol'IT NUMB( I\ 

SEC-: ION I. Al!MARl<.3 (Continu,;,,dl 

0 r...o"'\ 11""V wtf01\ oeQIH,I ntecn.-c, 

SECTION J. CH(CKLIST OF ATTACHED DOCUMEN TS 

0 S'TATEMfNT!51 0 Al~AY/AIAl'Oln CHAAT 0 CON , IC,UPI,._ , JQ►i CH ART 

0 'LIGHT l'i'IOQl'IUS S'TAII" 0 Tl'IAN~l'lll"T Ci OIAl!CTIVC5 
I 

C Ol'IOERS 0 OTl-1!1'1 1.•-•t~1 0 PLOT/Tl'IAC£ CATA 

SECT ION K. INVESilGA"'.'ORS 
-

OAU jTYHO 01'1 Pl'IINTl:0 NAM! ISIGNA TU AE t l"•~•n,..,o,... ,rt-<1'•'Tf l 

I 
' 

OAH TYl'f:0 QR ~1'1N HO N,t.,._. f' rlGl<ATURE rT••'" ..,_,,..,, 

i ' 
OATf I TY PE D OR ,,_,NTl! D NAMe jSIGN.,..i'\...AE ( TH"" "'fff"'04r J 

I 
CATI! TY"(O 01'1 ,,_1NTl!D NAME j51GN A TU FIE ,r- ..,..,..,., 

DAH TY"(D 0 1'1 "'IIN T!D NAMI! jSIGNAT U ~ E tT•m ,..,.,.,o~,,, 

I 

I 
CATI! TY"t0 O FI PRINTED NAM E !SIGN" fl.JAE ,r ,.,.. '"""""' 

I 
' 
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PART II . FACILITY CHIEF ACTION 
l'l(l'Ol'IT NUMl(l'I 

HCTION A. CU.Ull'ICATION 

0 o,ll'IATIONAI. 11'11'101'1 Q Of'll'IATIONAI. OIVIATION □ '1LOT OIVI.A l ION □ NO OCCVl'll'l(NCI 

0 lil l llTAIIY '-'ClllTY OIVIATION 

IICTION a. CAnGO .. IZATION 

1 WH A T IS rH ( C,t.T!GOl'IY o , TH I o,tl'IATIONAl.11'11'101'1/0IVIATION □ ''"0CIOUl'IAL 0 IOU1'M(NT 0 HUMAN 

2 . ,UT!ONAL( ~01'1 CATlGOl'IIZATION 

, .... ,.....,. n,o.J , , _. ,, 
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SECTION C. CAUSAL IIACTORS 0 ~ __ ,,1 ..-

a.. COMPVTIR !NTl'IY .... 

' 1l I ne,::airn;,ot I ,.....,' • • • • • • • • • 

1211 ....,...._, uodo• ... . 

Cll ,.._,.tv,.. ....,_ .t dll8 

(41 a.,_ CboLaonl _____________________ _ 

b. 'llGHT '"0GJIIUI STIii, 

f11 No,_ 

12l Not uoda-

lJI ,_ lncorrK11v 

, .. , "->oem-d 1nton"IIC1IV . 

IS I \.JOdltffd • ~v 
11 1~ ,.,.......,,., ,,, ,._~_..., 
Cl l l"' .,-pnlNI t"C"on"Ndv 

,,, ~.n,,.. ~°"'-
(101 a ...... ' '""'"'"1 _____________________ _ 

2. JIIAOAJII 01S1'LA Y 

a. 1,IIS IO ,N Ti, ICA TION . 

(1 I o,.....,.nM>O,,, , data Olar:1111 

11) Accvon,,,c-e a4 ,ncCll""OI•• 01 dtfflc:1.1111 tO corNCere 00-, h CW' ,nlc,rn,•u on 

Ill Im.,,_ u a of _,,,.,,.,. N"' 

,.1,.u,.. fO ,_,,,., .. ~,-.,,. _,.., ·-· ,_,.,.., -

l&I , .. h..1re to cOt'lflrm •n:::rwh 1dlltn11fY .ttw IIIDC-Oflnt • •ed.M f'lanocrff 

Ill Q..,., fho• .. nl ----------------------

b. II\I A,. "OPRIAT!: US E OF 015,l.AYEO OATA 

f 1 1 C,o,n t1 -c1 . ,.,., 

121 B" ITE 

()) Q...i..;ll 10011'. 

"'"'°"" c 
l~I MSAW IEMSAW 

Ill Afl'TS fcn,cn 0.-d 

171 011'.,, IEao<_,I ----------------------

A IRC,,,A/11' 0B5fRVATIQN IT--. ontvl 

1 . ACT UA L 011:5E"'V A TIQN OF All'ICRArT 

b. IM,. ., O PE.fl USE OF VISU A l OA T A 

fe J Taa11,,.. acrON run ... y 

tbl H~<f•~ ,,. 00111 ,on tor ta-e-o ff 

121 To .,n, off 

iJ I U'•"'0 1 ~9 

181 Tou,cn 9'1"d 'IJ 

1,1 Off', .. I !' •O••·,,, - -----------------------
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4 . C0MMUNICAnON1111'11'10111 

a. ,..,_Aal0I..O<lY • ..... 

b. TllANUOSITIOH 

1. MISUN0ll'ISTAN0ING 

d . l'IIAOI....CK 

(11 AltfMOI . 

1210-

llll_,trllufl-

• · ACKNOWI..I0GIMt!NT 

I. OT"Ht!l'I lho< .. nl -----------------------

I . C001'101NAT10N 

t . Al'IIA 01' 0CCl.Jl'll'IINCI 

(IJln--n-

121 In,.._"°" 

Ill 1"111'---

~J lmw-'wtllty 

•. AN 4ll'IC1'1AF1' '!Nt!Tl'l•no 0UIGNATI0 4ll'lll'ACI 01' ANO'™l!l'I 
l'OIITI0N 01' 0l'll'IATI0N 01'1 l'ACIL.ITY WtTHOUTl'l'IIOl'I Al'f'l'IOVAL 

c. COOl'I0INATI0N WAS !l'•l!CTI0 ANO ONI 01'1 10Tl4 CONTI'I0LLll'IS 

YII 

010 NOT UTILIZI INl'0l'IMAT10N t!XCHANGED IN Tl11 COOl'I0INATIONi------1---....;i---....;---+---+-------t 

111 •-• ,_nflu110,, 

121 Al11-l' ll tr>t '--"' 

ill l'lou• of 1119"1 

1•t 0....-.,ce 1wnu 

171 Sc,.c:le,1 •NfruC1tOn'I 

Iii Omo< I ho< .. nl _____________________ _ 

d . 'Al LUl'I t! TO COOl'I 01 NA Tl II TWUN Ql'I0UH0 AND LOOI.. CON TllOL +---+---....... ---1!----I---+---+----+-~ 
(ti C,oa,,,, _.~ .,_,~ 

121 v .... -c1• ..,._,~,°"~on IC't7'l'e "',.... . 

I Jlllllv~C'f'\W'Qllf 

141 u .. at °""'.,. 1:f'\-, •T"V'9 ,.,,,...,,,..., for 8f'T'Ne4• -'G c:NCMl'1\lt'WI 

Ill Atr'CT9'f't •~flflc.anoiM end/~ '~tld__,,"'t,,.,,..,,.. ....ti.,.,.,,,,......., 1f'I 

\I• .,... nio1 v,.,b4• trorn ~ « ...-a-ah 1.1••"'1,,....,..,. f'IO'C ..,.a,i,.e on~ 

ltJlllu~CIO&I,.. 
171 Qtt, ~ Claot••"I _____________________ _ 

I . P'051Tl 0 N l'IILl(I' ll'I IHINQ 01,ictl!NCIU N0TI!0 

t . f'-'' L0YH 010 NOT U5E P'Q51TION ~LIU' CHICKLIST 

~ f""'L0Y ~ ! l( IN(i "l!L l l!V(0 GAV! INC0M!'LfT'! ll'llfFINO 

<. •ELl(V IN(i (Ml'L0Yf! 010 NOT .. AKI USE 01' !'fl'ITINl!NT DATA 
!XC><AN GE0 AT IJ'llfF I NG 

d . 0T),<f"I lholo,nl -----------------------
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l(CTION O ~!:C~~MfNOATION, ANO CORRECTIVI ACTIONS 
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OATI TY,tO Oii 'A IN TEO NA.,t. 
'ACILITY CHIH 

SIGNATUAl 
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l'lll'OfllT NUMlll'I 
PART 111 . AIR TRAFFIC OIVISION CHIEF 

HCTION A. CONCLUtlONS/A!COMM!NO.ATIONS 

0 Co,,t,,.uattO" '•••hi Anect1eid "l 

OAT£ n,to 01'1 ,111,NT"(O NAME SIGNATURI: 
~11'1 ~Al'FIC OIVISION C><IH 
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fABLE A1 
OPERATIONAL ERRORS VS. TOTAL OPERATIONS 1976-1 987 

--------------------- --- ------- --- .. --- --·---- -
TOTAL INSTRUMENT lOTAL TOTAL 

TOTAL OPERATIONS AIRPORT A. r 
YEAR ERRORS (ARTCC & APPR. CONT.) TOWER OPER ATIO~S OPE RATlQNS 

--------------------- ----- ------ - - ·· ----- - - - - -
1976 491 53,567,508 63,974, 6?1 117, 5,.,'. , 1 ?9 
1977 507 57,492,041 66,724 ,291 121.,216,~32 
1978 571 61,512,108 67, 173 ,45 1, 1,.8,c, :·, ~42 
1979 612 66,134,739 69, 039, 37-"· 11~, 1 .' lT 111 
1980 586 68,237,921 66 ,1 95, 066 134 . 4: t, 987 
1981 457 66,752,601 61, 570, 4:"Jl 128 ,3£.3 , 0:,8 
1982 353 59,517,829 50,634 , 9&.1 110, 1:,2 ,817 
1983 723 63,400,599 53 ,320,931 116,721,530 
1984 1888 68,942,532 56,958,937 125, 901, 469 
1985 1402 71,827,106 58, 020,808 129 , 8l,7 , 914 
1986 1203 75,782,411 59,754 , 343 135,536,754 
1987 121 3 79, 880, 060 61,020 , 657 140 , 900 ,717 

--------------------- - - - - --- ----- - ----- - -- -
%CHANGE 
(87-86) 0.8% 5.4% 2. 1% 4. L, 

------ ---- ---------- - ------ ---- ---- -· --- -- -- . - ~ 

TABLE A2 
OPERATIONAL ERROR RATES 1976-1987 

-----------
TOTAL OVERALL 

TOTAL ATC ERROR 
Yt:AR ERRORS OPERATIONS RATE 

--------·--
1976 491 117,542,129 0.42 
1977 507 124,216,332 0.41 
1978 571 128,685,542 0.44 
1979 612 135,174,111 0.45 
1980 586 134,432,987 0.44 
1981 457 128,323,058 0.36 
1982 353 110,152,817 0.32 
1983 723 116,721,530 0.62 
1984 1888 125,901,469 1.50* 
1985 1402 129,847,914 1.08 
1986 1203 135,536,754 0.89 
1987 1213 140,900,717 0.86 

-----------
%CHANGE 
(87·86) 0.8% 4.0% -3.0% 

..................... 

*1984 - Introduction of Automatic Error Detection System 
at All Domestic ARTCCs. 
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TABLE A3 

OPERATIONAL ERRORS/ERROR RATES BY REGION & FACILITY TYPE 

ERRORS 
·-- -------- ------- --------------------------------------------------------------- --------

GEOGRAPHIC/FAA CENTERS (ARTCCs) APPROACH CONT. TOWERS (ATCTs) All FACILITIES 
REGION 1986 1987 1986 1987 1986 1987 1986 1987 
"'- --······----- ------
AAL -ALASKAN 5 7 2 2 2 4 9 13 
ACE-CENTRAL 30 41 12 9 4 4 46 45 
AE:A·EASTERN 136 125 48 44 11 25 195 194 
AGL-GREAT LA KES 225 122 55 32 24 15 304 258 
ANE · NE\.I ENGLAND 57 51 6 8 4 7 67 66 
AN\J- NW MOUNTAIN 52 47 19 30 11 10 82 87 
ASO· SOUTHE RN 140 174 64 70 13 18 217 262 
A5\J-SOUTH\.IEST 65 72 32 35 16 10 113 117 
AWP·\./EST PACIFIC 98 84 34 39 37 38 169 161 
---- · --- -- --------
TOTAL 808 812 272 269 122 131 1202 1212 

· - -- -~ · --- ------ --
AVERAGE 89.78 90.22 30.22 29.89 13.56 14.56 133.56 134.67 
ST ANDARD DEVI ATION 64.02 63 .1 9 20.90 20.04 10.51 10 . 50 89.28 84.49 
----- ·-- --- ------

ERROR RATES 
-•--· ---- ---- --------- ----- -------- --- ----- ---- ------------ -------------------------

GEOGRAPHI C/FAA CENTERS (ARTCCs) APPROACH CONT. TOWERS (ATCTs) ALL FACILITIES 
REGION 1986 1987 1986 1987 1986 1987 1986 1987 
... •· - .. ~ 

.... . ________ __ 

AAL·ALASKAN 1.22 1.64 0.54 0.54 0. 18 0.37 0.48 0.70 
ACE-CENTRAL 1. 71 2.37 0.65 0.49 0.17 0.17 0.77 0.90 
/!EA -EASTE RN 3.36 3.08 0.73 0.63 0.13 0.30 1 .04 1.00 
AGL · GREAT LAKES 2.90 2.63 0.83 0.47 0.25 0.15 1.28 1.05 
flNE-NE\.I ENGLAND 3.82 3.04 0.37 0.43 0.11 0.19 1.01 0.92 
Ali \.l ·N\./ MOUNTAI N 1.53 1.29 0.73 1.10 0.22 0.19 0.75 0.76 
ASC- 5UUiHERN 1.96 2.30 0.67 0.69 0.12 0.16 0.80 0.91 
AS\J SOUTli\.lES T 1.36 1.46 0.60 0.64 0.24 0.15 0.67 0.69 
A~lt'·I.JEST PACIFI C 2.66 2.06 0.50 0.52 0. 29 0.29 0.73 0.66 
.. . - -- .. ... .. ...... ... ...... .... 
TOTAL 2.34 2.25 0.66 0.61 0.20 0.21 0.89 0.86 
• -- --· ---- ---- ----
AVERAGE 2.28 2.21 0.63 0.61 0.19 0.22 0.84 0.84 
STANDA~D DEVI ATION 0.88 0.62 0.13 0.19 0.06 0.08 0.22 0.14 
---- --------- -----

* e)(ci.Udi ng FSSs 
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TABLE A4 

AIR TRAFFIC OPERATIONS BY REGION AND FACILITY TYPE 1987 

CENTER (ARTCC) OPERATIONS APPROACH CONTROL OPERATIONS 
---------·------ ----------------------------- ------------------------------ TOWER (ATCT) OPERATIONS 
REGION no. col1.111n % row% no. col1.111n % row% no . col1.111n % row% .................................. ----------------------------- ------------------------------ ----------------------------
AAL·ALASKAN 427,209 1.2% 22.8% 367,297 0.8% 19.6% 1,075,979 1.8% 57.5% 
ACE-CENTRAL 1, n8,229 4.8% 28.9X 1,854,209 4.2% 31.0% 2,396,124 3.9X 40.1% 
AEA·EASTERN 4,060,381 11.2% 21.0% 6,982,103 16.0% 36.1% 8,293,196 13.6% 42.9X 
AGL-GREAT LAKES 8,028,015 22.2% 32.6% 6,871,021 15.7% 27.9X 9,720,868 15.9X 39.5% 
ANE·NEW ENGLAND 1,676,245 4.6% 23.4% 1,864,347 4.3% 26.0% 3,630,958 6.0% 50.6% 
ANM·NW MOUNTAIN 3,641,632 10.1% 31.6% 2,715,576 6.2% 23.6% 5,150,505 8.4% 44.8% 
ASO·SOUTHERN 7,563,525 20.9X 26.2% 10,202,038 23.3% 35.3% 11,103,898 18.2% 38.5% 
ASW·SOUTHWEST 4,915,685 13.6% 28.9X 5,440,771 12.4% 32.0% 6,653,725 10.9X 39.1% 
AWP·WEST PACIFIC 4,071,258 11.3% 16.6% 7,470,519 17.1% 30.4% 12,995,404 21.3% 53.0% 
.......................................... ---·-------- ---...... .. ---- -...... -.... -.. --.. .. ----- - .. -- .. .. .......................... 
TOTAL 36,112,179 100.0% 25.6% 43,767,881 100.0% 31.1% 61,020,657 100.0% 43.3% 

txl ........................................ ------------ ............... ... ---- ........................... ---...... - .. ---- -----------
I 

V, 

TOTAL OPERATIONS 
.................................. ------------------------------
REGION no. col1.111n % row% 
---------------- ------------------------------
AAL·ALASKAN 1,870,485 1 .3% 100.0% 
ACE-CENTRAL 5,978,562 4.2% 100.0% 
AEA·EASTERN 19,335,680 13.7% 100.0% 
AGL-GREAT LAKES 24,619,904 17.5% 100.0% 
ANE·NEW ENGLAND 7,171,550 5.1% 100.0% 
ANM·NW MOUNTAIN 11,507,713 8.2% 100.0% 
ASO·SOUTHERN 28,869,461 20.5% 100.0% 
ASIJ·SOUTHIJE ST 17,010,181 12.1% 100.0% 
AWP·WEST PACIFIC 24,537,181 17. 4% 100.0% 
---------------- -----------
TOTAL 140,900,717 100.0% 100.0% 
---- --------- --- -----------



TABLE AS 
OPERA Tl ONAL ERRORS BY REGION BY MONTH 1986-1987 

1986 

REGION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ALL 

AAL 0 1 0 0 0 2 2 0 2 0 9 
ACE 1 2 4 2 3 4 10 9 5 4 46 
Af A 8 15 12 13 14 17 27 20 14 21 18 17 196 
AC.L 14 25 20 22 34 21 31 33 30 28 19 27 304 
ANE 2 0 6 4 6 4 6 10 12 8 2 7 67 
AN M 7 6 8 5 7 9 6 7 14 5 5 3 82 
/ISO 19 9 22 18 15 20 21 18 13 26 25 11 217 
A51J 9 1(1 9 7 9 7 12 15 8 9 11 7 113 
AIIP 16 23 15 11 17 12 18 14 13 11 12 7 169 

~l l 76 91 96 81 104 94 126 129 115 109 99 83 1203 

1987 

REGION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ALL 

AAL 2 2 0 0 4 1 1 1 0 0 13 

ACE 1 .3 8 6 9 10 2 4 3 6 54 
A~A 16 'T 

L.) 21 11 20 17 22 21 9 12 9 13 194 
I\C,L 26 fl 18 15 20 26 29 31 28 26 ~6 15 258 
ANE 3 :, 7 8 9 8 6 5 5 0 3 7 66 

ANM 3 3 10 5 10 11 9 6 9 4 5 7 87 
ASO ?1 -' 24 16 24 30 24 23 19 16 18 25 263 
IISIJ 11 11, 11 7 11 13 10 6 6 11 13 8 117 
A\IP 11 17 13 1c 11 14 13 12 17 9 11 9 161 

All ,n;, ?'; 11)6 86 111 132 124 107 98 82 76 90 121 3 

TOTAL A! RPORl OPERATIONS (MILLIONS) BY MONTH* 1986-1987 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOT 

1986 4 .5 4.0 5.0 5. 1 5. 3 5.3 5.5 5.6 5. 1 5.3 4.6 4.5 59.8 
1981 4.4 4.5 5.2 5. 2 5.4 5.4 5.6 5.6 5.2 5.4 4.7 4.4 61.0 

•oat..i Suwcc: FAA , Off ice of Aviation Policy & Plans, Forecast Branch; 
••rraffic Activity - Forecast Versus Actual, Fiscal Year 1988. 11 
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TABLE A6 
OPERATIONAL ERRORS BY DAY OF THE WEEK 1986-1987 

1986 

MONTH SUN MON TUE WED THU FRI SAT All 

JAN 8 10 9 11 16 11 11 76 
FEB 4 15 14 15 19 16 8 91 
MAR 8 17 14 12 13 18 14 96 
APR 3 11 20 12 14 12 9 81 
MAY 9 16 15 13 21 21 9 104 
JUN 7 9 10 22 22 21 3 94 
JUL 8 13 23 28 31 12 11 126 
AUG 13 18 12 27 23 25 11 129 
SEP 5 15 29 21 16 20 9 115 
OCT 5 7 14 30 21 22 10 109 
NOV 11 8 20 18 18 15 9 99 
DEC 4 16 20 9 9 18 5 83 

All 85 155 200 220 223 211 109 1203 

1987 

MONTH SUN MON TUE WED THU FRI SAT All 

JAN 11 15 13 10 18 24 11 102 
FEB 12 16 14 15 22 12 8 99 
MAR 13 9 15 25 18 20 6 106 
APR 9 13 8 18 20 8 10 86 
MAY 13 14 17 16 15 28 8 111 
JUN 5 17 31 20 23 22 14 132 
JUL 12 17 16 26 25 22 6 124 
AUG 9 17 18 15 22 16 10 107 
SEP 8 10 18 30 20 8 4 98 
OCT 14 5 16 14 17 7 9 82 
NOV 7 8 19 14 10 14 4 76 
DEC 9 7 18 17 10 18 11 90 

All 122 148 203 220 220 199 101 1213 
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TABLE A7 

OPERATIONAL ERRORS BY HOUR OF THE DAY 1986-1987 

1986 1987 

ALL ALL 
NO. OF NO. OF 

HOURS ERRORS HOURS ERRORS 

12 am 7 12 am 8 
1 3 1 
2 1 2 2 
3 2 3 0 
4 4 1 
5 5 5 3 
6 11 6 13 
7 66 7 67 
8 86 8 89 
9 101 9 85 

10 85 10 101 
11 86 11 87 
12 pm 72 12 pm 67 
13 81 13 82 
14 89 14 79 
15 82 15 114 
16 94 16 106 
17 91 17 97 
18 78 18 71 
19 60 19 59 
20 49 20 34 
21 34 21 28 
22 13 22 13 
23 6 23 0 

ALL 1203 ALL 1213 
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TABLE A8 
OPERATIONAL ERRORS BY AIRSPACE BY FACILITY TYPE 1986-1987 

1986 

---- ------ ---- -- -- ------ --------
APPROACH FLIGHT 

A I RSPACE TYPE CENTER TOIIER CONTROL SERV STA ALL 

--- -- ------ ----- ------ -- --------
TCA 2 15 68 0 85 
PCA 487 2 2 0 491 
RESTRICTED AREA 0 0 1 0 1 
TRSA 0 6 39 0 45 
MOA 0 1 0 2 
APPROACH CONTROL 3 7 34 45 

CENTER CONTROL 103 0 5 0 108 
ARSA 5 8 58 0 .,, 

I' 

AIRPORT SURFACE 0 69 27 0 96 

OCEANIC 18 0 0 1S.\ 

OUTSIDE CONTROLLED 
AIRSPACE 1 0 0 0 1 

OTHER 188 14 37 0 239 

--- ------ ------ - --------

1987 

------ --- -- ----- -- -- ---- --------
APPROACH FLI GHT 

AIRSPACE TYPE CENTER TOIIER CONTROL SERV STA AL L 

------ --- ---- --- -------- ------ --
TCA 3 17 78 99 
PCA 498 0 3 0 501 
RESTRICTED AREA 0 0 1 0 

TRSA 3 2 18 0 :?3 

MOA 4 0 0 0 ,, 
APPROACH CONTROL 3 5 27 0 3~ 
CENTER CON TROL 96 3 6 0 105 

ARSA 2 12 78 0 92 
AIRPORT SURFACE 0 83 25 0 108 

OCEANIC 18 1 0 0 19 
NOT REPORTED 4 0 0 0 4 
OTHER 181 8 33 0 222 

-------- -------- ----- --- ---- ----
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TABLE A9 

OPERATIONAL ERRORS BY ALTITUDE BY FACILITY TYPE 1987 

-------------- -------- --------
APPROACH FLIGHT 

ALTITUDE CENTER TOWER CONTROL SERV STA ALL 
-------------- -------- --------

LESS THAN 
3,000 FEET 16 108 67 192 

3,000 -
10,000 FEET 104 19 167 0 290 

10,001 -
12,499 FEET 57 20 0 78 

12,500 -
37,000 FEET 624 3 14 0 641 

OVER 
37,000 FEET 11 0 0 0 11 

ALTITUDE 
NOT REPORTED 0 0 0 

------- ----- -------- ----·---
ALL 812 131 269 1213 
------------ -------- --------
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TABLE A10 

AIR vs. SURFACE ERRORS 1986-1987 

1986 1987 

---------------- ----------------------- - - ---- -- - ------- - - - - - - -
TYPE OF FACILITY AIR SURFACE TOTAL AIR SURFACE TOTAL 
----------------

CENTER 808 0 808 812 0 812 

TO\JER 46 76 122 46 85 131 

APPROACH CONTROL 234 38 272 240 29 269 

FLIGHT SERV STA 0 0 

----------------
TOTAL 1089 114 1203 1099 114 1213 
----------------
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TABLE A11 

OPERATIONAL ERRORS BY PROFILE OF AIRCRAFT INVOLVED 1986-1987 

1986 PROFILE OF 2nd AIRCRAFT 

---- --- ---------------- -----------------------------------------------------------------------------------
NOT DESCEND- LEVEL TOUCHING MAKING TAXI ING- TAXIING 

PROFILE OF 1st AIRCRAFT REPORTED ING CLIMBING FLIGHT DOWN APPROACH RUNWAY TAXIWAY 
- -- - - ------------ ---- -- - - ------ ----- --- -------- -------- ---- --- - -----·-- --------
NOT REPORTED 3 0 0 7 0 0 0 

DESCE NDIN G 81 41 215 0 2 2 0 

CLI MBING 0 52 83 188 9 5 2 

LEVEL FLIGHT 3 113 109 150 0 3 0 0 

TOUCHING DOWN 0 0 4 0 4 0 15 0 

MAKING APPROACH 0 2 5 15 4 

TAXII NG-RUN \IAY 0 0 3 0 13 5 16 4 

TAXIING-TAXI\IAY 0 0 4 2 

-- --- -------- --- ------- -------- -----·-- -------- ---...... --- -·------ -- -·- --- -----·--
TOTAL 9 246 243 565 20 35 46 10 
--- - -- ------ --- .. ------- -------- -- ------ -------- -------- ------·- ------ -- --------

1987 PROFILE OF 2nd AIRCRAFT 

----- ---- -------------- ----------------------------- ------------- ------- --------- ----- -- ----- ------- ----- -
NOT DESCEND - LEVEL TOUCHING MAKING TAXI ING- TAXIING 

PROF I LE OF 1st AIRCRAFT REPORTED ING CLIMBING FLIGHT DOWN APPROACH RUNWAY TAXI\IAY 
--- --- ------- --- -- ----- -------- -------- --------- -------- --------- _,,,_.., __ ___ --------
NOT REPORTED 6 4 0 0 0 

DESCEN DING 76 53 218 0 2 0 

CLIMBING 6 49 84 183 5 2 

LEVEL FL! GHT 2 129 105 148 0 2 0 0 

TOUCHING DO\IN 4 3 D 4 0 6 2 

MAKING APPROACH 2 9 0 9 6 

TAXIING-RUN\IAY 10 2 6 0 16 0 17 8 

TAXI ING-TAXI\IAY 0 0 0 2 0 5 0 

--- - -- ---- --- ---- ------ -------- -------- -------- ---- ---- -------- -------- --------
TOTAL 30 260 262 553 25 18 37 12 
- -- - . ---- - - - -- - -------- -------- -------- -------- ------ -- ---- ---- ------ .. - --------
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TABLE A12 

OPERATIONAL ERRORS BY CLASSIFICATION 1986-1987 

1986 

---------------- -------- --------
NOT 

FACILITY REPORTED MAJOR MODERATE MINOR OTHER TOTAL 
---------------- -------- --------

CENTER 0 10 134 647 17 808 

TO\JER 122 * * * * 122 

APPROACH CONTROL 272 * * * * 272 

FSS * * * * 

---------------- -------- --------

1987 

---------------- -------- --------
NOT 

FACILITY REPORTED MAJOR MODERATE MINOR OTHER TOTAL 
---------------- -------- --------

CENTER 0 6 152 638 16 812 

TOIJER 131 * * * * 131 

APPROACH CONTROL 269 * * * * 269 

FSS * * * * 

---------------- --------

*Not Applicable. 
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TABLE A13 

OPERATIONAL ERRORS BY PROXIMITY 1986-1987 

1986 PROXIMITY 

------------ ---------------- ---------------------------------------------------------------
FACILITY NOT LESS THAN 1000-1999 2000-2999 3000-3999 4000-4999 MORE THAN 
TYPE REPTD 1000 FEET FEET FEET FEET FEET 5000 FEET ALL 
------------ --------- --------- --------- --------- --------- ---------
CENTER 3 4 4 3 6 7 781 808 

TOI/ER 6 4 2 6 26 46 

APPRCH CNTRL 19 13 24 4 20 15 139 234 

FSS 0 0 0 0 0 0 

------------ --------- ------·-- --------- --------- ---·----- ---------
ALL 29 21 30 8 32 23 946 1089 
------------ --------- --------- --------- --------- --------- ---------

1987 PROXIMITY 

------------ -------------------------------------------------------------------------------
FACILITY NOT LESS THAN 1000-1999 2000-2999 3000-3999 4000-4999 MORE THAN 
TYPE REPTD 1000 FEET FEET FEET FEET FEET 5000 FEET ALL 
---- ------ -- --------- --------- --------- ----·---- --------- -- ... .... ----
CENTER 14 3 3 6 8 777 812 

TOI/ER 5 6 2 2 29 46 

APPRCH CNTRL 10 29 21 6 13 13 141 240 

FSS 0 0 0 0 0 0 

-- - --------- --------- --------- --------- --------- --------- ---------
ALL 29 38 23 10 23 23 948 1099 
--------- --- --------- --------- --------- --------- --------- ---------
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TABLE A14 

CONTROLLER I/ORK FORCE 1987 

CONTROLLER I/ORK FORCE OPERATIONAL ERRORS 

---------------- --------------------------------- ---------------------------
Terminal Facilities: 

FAA CENTER APPROACH CONTROL CENTER TOIIER APPROA CH 
REGIONS CARTCC) & TOWER (ATCT) (ARTCC) (ATCT) CONTROL 
---------------- -------- ---------------------- -------- ----------------

AAL·ALASKAN 146 109 7 2 4 

ACE-CENTRAL 361 396 41 9 4 

AEA·EASTERN 763 1361 125 44 25 

AGL -GREAT LAKES 1530 1351 211 32 15 

ANE-NEII ENGLAND 342 384 51 8 7 

ANH-NII MOUNTAIN 782 652 47 30 10 

ASO-SOUTHERN 1426 1681 174 70 18 

ASll· SOUTHIIEST 995 1065 72 35 10 

AIIP-IIEST PACIFIC 729 1331 84 39 38 

---------------- -------- ---------------------- -------- -------------- - -
TOTAL 7074 8330 812 269 131 
---------------- -----·-- ---------------------- -------- ----------------
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TABLE A15a 

ARTCC OPERATIONAL ERRORS BY PROFILE OF AIRCRAFT INVOLVED 1986-1987 

1986 PROFILE OF 2nd AIRCRAFT 

----------------------- --- ------------------------------------- ----- -- -----
NOT LEVEL MAKING 

PROFILE OF 1st AIRCRAFT REPORTED DESCENDING CLIMBING FLIGHT APPROACH TOTAL 
----------------------- -------- ---------- -------- --------

NOT REPORTED 3 0 0 7 0 10 

DESCENDING 0 63 30 186 0 279 

CLIMBING 0 34 47 152 2 235 
LEVEL FLIGHT 3 89 86 104 0 282 

----------------------- -------- ---------- -------- --------
TOTAL 6 186 163 449 2 806 
----------------------- -------- ---- ----- - -------- --------

1987 PROFILE OF 2nd AIRCRAFT 

----------------------- -------- ---- --- -------------- ----------- ---- ------- -
NOT LEVEL MAKING 

PROFILE OF 1st AIRCRAFT REPORTED DESCENDING CLIMBING FLIGHT APPROACH TOTAL 
------------- ---- ------ -- ---- -- .. --.. -----.. .. .. - ... - .. -- --------

NOT REPORT ED 6 0 4 0 11 

DESCENDING 57 36 182 277 

CLIMBING 31 47 139 0 218 

LEVEL FLIGHT 2 110 84 104 0 300 

MAKING APPROACH 0 0 3 0 4 

----- ---- -------------- -------- ------ -- -- ----·--- --------
TOTAL 10 199 170 429 2 810 
----------------------- ------ -- ---------- ----- --- --------
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TABLE A15b 

APPROACH CONTROL OPERATIONAL ERRORS BY PROFILE OF AIRCRAFT INVOLVED 1986-1987 

1986 PROFILE OF 2nd AI RCRAFT 

------ ----- ---- ------ -- ------- ------ ---- ------ --- ------ --- --- -- --- --------------------------------
NOT DESCEND- LEVEL TOUCHING MAKING TAXI ING TAXIING 

PROFILE OF 1st AIRCRAFT REPORTED ING CLIMBING FLIGHT DOWN APPROACH RUN\.IAY TAXI\.IAY TOTAL 
---- ----- ---- --- ----- -- ------- - ----- --- ------- - -- ------ -------- --------
NOT REPORTED 0 0 0 0 0 0 0 0 0 

DESCENDING 0 15 10 28 0 2 0 56 

CLIMBING 0 15 19 29 2 0 0 66 

LEVEL FLIGHT 0 23 21 43 0 3 0 0 90 

TOUCHING DO\.IN 0 0 0 2 0 7 0 10 

MAKING APPROACH 0 0 4 0 13 2 0 21 

TAXIING-RUN\.IAY 0 0 0 6 7 2 16 

TAXIING-TAXI\.IAY 0 0 0 0 0 0 0 

---- ------- ----- --- --- - -·----- - ---- -· -- ---- ---- -------- -------- --------
TOTAL 53 52 104 9 21 18 2 260 
-- ---------- ------- ---- ------ -- --- ---- - ---- --·- ---- ---- -------- --------

1987 PROFILE OF 2nd AIRCRAFT 

----- --- ---- ---- ------- --- --- ------ ---- -- -- ----- ---- -- --- ---- ---- ---------------------------------
NOT DESCEND- LEVEL TOUCHING MAK ING TAXI ING TAXIING 

PROFILE OF 1st AIRCRAFT REPORTED ING CLIMBING FLIGHT DO\.IN APPROACH RUN \.IAY TAXI\.IAY TOTAL 
---- --- ---- ------- -- --- -------- --- ----- -------- -- ------ -------- --------

NOT REPORTED 0 0 0 0 0 0 0 

DESCEND ING 0 15 15 32 0 0 0 63 

CLIMBING 2 12 28 35 0 2 0 0 79 

LEVEL FLIGHT 0 18 18 43 0 2 0 0 81 

TOUCHING DO\.IN 0 0 0 0 0 3 0 4 

MAKING APPROACH 0 2 4 0 0 7 2 16 

TAXI ING -RUN\.IAY 2 2 3 0 2 0 7 0 16 

TAXIING -TAXI\.IAY 0 0 0 0 0 0 0 

------------ -- -- ---- --- -- ------ · ---- --- _ .., __ ____ --- ---·- _.., ______ -------- --... - - ---
TOTAL 4 49 68 110 4 12 13 261 ____ __ _ .., ____ .., __________ 

--- --- -- ---- -- -- _ .., _____ _ ---- ---- -------- -------- - - - - - - - -
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TABLE A15c 

CONTROL TOWER OPERATIONAL ERRORS BY PROFILE OF AIRCRAFT INVOLVED 1986-1987 

1986 PROFILE OF 2nd A I RCRAFT 

------ ----------------- ------------------------------------------------ --- ------------------------
NOT DESCEND- LEVEL TOUCHING MAKING TAXIING TAXI ING 

PROFILE OF 1st AIRCRAFT REPORTED ING CLIMBING FLIGHT DO\IN APPROACH RUNWAY TAXIWAY TOTAL 
---- ------------------- -------- -------- -------- -........... - ... - ----·--- ......... --- ... 

NOT REPORTED 0 0 0 0 0 0 0 

DESCENDING 3 0 0 0 7 

CLIMBING 0 3 17 7 0 5 5 2 39 

LEVEL FLIGHT 0 3 0 0 0 0 5 

TOUCHING DOWN 0 0 3 0 2 0 8 0 13 

MAKING APPROACH 0 0 2 2 8 

TAXIING-RUNWAY 0 0 3 0 7 4 9 2 25 

TAXIING-TAXIWAY 0 0 3 2 9 

--- ---- ---------------- -------- -------- -------- -............ -- --- --- -- -- .. -.. ---
TOTAL 2 7 27 12 11 12 28 8 107 
---- -- ----------------- -------- -------- -------- ..................... .. -... -....... - --------

1987 PROFILE OF 2nd AIRCRAFT 

---- ------------------- -------- ------------ ---- ------------ --------- -- ---- ------------------- -----
NOT DESCEND- LEVEL TOUCHING MAKING TAXIING TAXI ING 

PROFILE OF 1st AIRCRAFT REPORTED ING CLIMBING FLIGHT DO\IN APPROACH RUNWAY TAXIWAY TOTAL 
--- ---- ---------------- -------- ---·---- ----·--- -·------ ........ .. .... - --------
NOT REPORTED 0 0 0 0 0 0 0 

DESCENDING 0 4 2 4 0 0 0 11 

CLIMBING 3 6 9 9 2 2 33 

LEVEL FLIGHT 0 3 0 0 0 0 5 

TOUCHING DOWN 4 3 0 3 0 3 2 16 

MAKING APPROACH 0 2 0 4 0 9 

TAXIING-RUNWAY 8 0 3 0 14 0 10 8 43 

TAXI ING-TAXIWAY 0 0 0 2 0 4 0 7 

-- ---- --- ----- --------- --- ----- -----.... - -------- .... .............. -------- --------
TOTAL 16 12 24 14 21 3 24 11 125 
----- -- ---- ---- -------- -------- -------- -------- ------ -- -------- -------· 
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TABLE A16 

OPERATIONAL ERRORS BY MODE OF DETECTION BY FACILITY TYPE 1987 

----------------- -------- --- - - - - -
APPROACH FLIGHT 

MODE OF DETECTION CENTER TOI.JER CONTROL SERV STA ALL 
----------------- -------- ------ - -

NOT REPORTED 6 0 0 0 6 

CONFLICT ALERT 413 5 22 0 440 

PILOT 16 23 45 0 84 

SELF·IDENTIFIED 273 62 120 0 455 

FACILITY PERSON 36 21 52 0 109 

COMPUTER 31 0 0 32 

SUPERVISOR 29 11 17 0 57 

OTHER FACILITY 9 12 8 30 

OTHER 0 0 2 

-----··----------- -------- --------
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TABLE A17a 

ARTCC OPERATIONAL ERRORS BY TRAFFIC COMPLEXITY 1986-1987 

COMPLEXITY 

--- ------ ---------------- ----------------------------------------
AIRCRAFT NOT BELOII ABOVE 

HANDLED REPORTED LIGHT AVERAGE AVERAGE AVERAGE COMPLEX TOTAL 
----·---- --------

0 9 0 0 0 0 0 9 

0 0 0 0 2 

2 6 2 0 0 0 9 

3 11 6 4 0 0 22 

4 12 14 13 3 0 43 

5 34 5 13 16 5 0 73 

6 41 2 15 35 3 0 96 

7 28 11 28 7 0 75 

8 34 0 3 29 9 76 

9 28 0 2 13 15 2 60 

10 37 2 19 19 10 88 

11 12 0 5 18 4 40 

12 23 0 0 8 14 4 48 

13 4 0 0 7 7 2 21 

14 8 0 0 7 2 18 

15 9 0 3 8 4 25 

16 0 0 4 3 9 

17 2 0 0 5 

18 2 0 0 0 4 0 6 

19 0 0 0 2 4 

20 3 0 0 0 2 6 

21 2 0 0 0 0 0 2 

22 0 0 0 0 2 

23+ 69 0 0 2 73 

--------- ---- ----

TOTAL 372 37 66 170 128 39 812 
-- --·-- -- ------ --
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TABLE A17b 

APPROACH CONTROL OPERATIONAL ERRORS BY TRAFFIC COMPLEXITY 1986·1987 

COMPLEXITY 

--------- --------------------------------------------------------
AIRCRAFT NOT BELO\J ABOVE 

HANDLED REPORTED LIGHT AVERAGE AVERAGE AVERAGE COMPLEX TOTAL 
-- ·--- --- ------ --

0 0 0 0 0 0 

0 5 0 0 7 

2 0 9 2 0 0 0 11 

3 0 9 12 3 0 25 

4 0 7 11 12 6 0 36 

5 5 5 29 9 50 

6 2 3 23 15 0 44 

7 2 0 0 11 15 3 31 

8 0 0 0 14 12 3 29 

9 0 0 0 2 7 2 11 

10 0 0 0 0 7 4 11 

11 0 0 0 4 0 5 

12 0 0 0 0 2 3 

13 0 0 0 0 0 

14 0 0 0 0 0 0 0 

15 0 0 0 0 2 0 2 

16 0 0 0 0 0 

17 0 0 0 0 0 0 0 

18 0 0 0 0 0 0 0 

19 0 0 0 0 0 0 0 

20 0 0 0 0 0 0 0 

21 0 0 0 0 0 0 0 

22 0 0 0 0 0 0 0 

23+ 0 0 0 0 0 

--------- -- ---- --

TOTAL 6 36 34 97 80 16 269 
--------- ---- ----
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TABLE A17c 

CONTROL TO~ER OPERATIONAL ERRORS BY TRAFFIC COMPLEXITY 1986-1987 
) 

COMPLEXITY 

--------- -- ------------------------------------------------------
A I RCRAFT NOT BELO',/ ABOVE 

HANDLED REPORTED LIGHT AVERAGE AVERAGE AVERAGE COMPLEX TOTAL 
--------- ..................... 

0 0 0 0 0 2 

0 5 0 0 0 6 

2 0 7 2 0 0 10 

3 6 4 0 0 0 11 

4 0 7 5 11 0 0 23 

5 2 3 6 4 0 16 

6 0 3 6 2 13 

7 0 0 0 7 8 0 15 

8 0 0 2 3 0 6 

9 0 0 6 9 

10 0 0 0 4 6 11 

11 0 0 0 0 0 

12 0 0 0 0 2 0 2 

13 0 0 0 0 1 0 

14 0 0 0 0 0 0 0 

15 0 0 0 0 2 

16 0 0 0 0 0 

17 0 0 0 0 0 0 0 

18 0 0 0 0 0 0 0 

19 0 0 0 0 0 0 0 

20 0 0 0 0 0 0 0 

21 0 0 0 0 0 0 0 

22 0 0 0 0 0 0 0 

23+ 0 0 0 0 2 

--------- -- ------

TOTAL 4 30 17 42 34 4 131 
--------- --------
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TABLE A18 
OPERATIONAL ERRORS BY NUMBER OF AIRCRAFT YORKED BY FACILITY TYPE 1986- 19e7 

NUMBER Al RCRAFT YORKED 
Frequency & 

1986 Percent of Total 

------------------ .. --- ---- ------ ----- ------ --- ---- --- --- -- --
FACILITY TYPE 1-5 6-10 11-15 16-20 21+ TOTAL 

----------------- ------ --- -------- --- ---- -- - --- --------- - --

124 411 151 40 80 806 
CENTER 10.32 34.22 12.57 3.33 6.66 67.11 % 
-----------------

69 43 6 2 2 122 
TOYER 5.75 3.58 0.50 0.17 0.17 10.16% 
-----------------

139 118 13 1 1 272 
APPROACH CONTROL 11 .57 9.83 1.08 0.08 0.08 22.65% 
-----------------

1 0 0 0 0 1 
FSS 0.08 0.00 0.00 0.00 0.00 0.08% 
-- ---------------

333 572 170 43 83 1201 
TOTAL 27.73 47.63 14.15 3.58 6.91 100.00% 
-----------------

NUMBER AIRCRAFT YORKED 
Frequency & 

1987 Percent of Total 

-------- --------- ------- ---- ----- --------- -- -- - ---- ---- ----
FACILITY TYPE 1-5 6-10 11-15 16-20 21+ TOTAL 

----------------- --- -- ---- ------- --- --- --- -------- --- ---- - -

149 395 152 30 77 803 
CENTER 12.41 32.89 12.66 2.50 6.41 66.86% 
-------·---------

66 54 6 1 2 129 
TOYER 5.50 4.50 0.50 0.08 0.17 10. 74% 
-----------------

129 126 11 1 1 268 
APPROA CH CONTROL 10. 74 10.49 0.92 0.08 0.08 22.31 % 
-----------------

1 0 0 0 0 1 
FSS 0.08 0.00 0.00 0.00 0.00 0.08% 
--------- --- -----

345 575 169 32 80 1201 
TOTAL 28.73 47.88 14.07 2.66 6.66 100.00% 
------------ -----
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TABLE A19a 

ARTCC OPERATIONAL ERROR REPORTS BY EMPLOYEE CONTRIBUTION 1986-1987 

1986 1987 

------------------ ------------------
TIMES TIMES 

FACTOR CITED FACTOR CITED 
----------- ------- ------------------
DATA POSTING DATA POSTING 

Computer Entry 33 Computer Entry 28 
Progress Strip 76 Progress Strip 84 

RADAR DISPLAY RADAR DISPLAY 
Radar Misident. 78 Radar Misident. 74 
Mi suse of Data 259 Misuse of Data 191 

AIRCRAFT OBSERVATION AIRCRAFT OBSERVATION 
Actual Obs. of A/C* Actual Obs. of A/C* 0 
Misuse of Data Misuse of Data 7 

COMMUNICATION COMMUNICATION 
Phraseology 15 Phraseology 12 
Transposition 13 Transposition 27 
Misunderstood 23 Misunderstood 27 
Readback 70 Readback 64 
Acknowledge 24 Acknowledge 22 
Other 28 Other 37 

COORDINATION COORDINATION 
Inter-position 19 Inter-position 13 
Intra-position 27 Intra-position 7 
Inter-sector 34 Inter-sector 39 
lnter-faci l ity 12 Inter-facility 18 
Airspace Penetration 12 Airspace Pentration 20 
Info. Not Used 41 Info. Not Used 47 

POSITION RELIEF POSITION RELIEF 
Checklist 7 Checklist 5 
Incomplete Brief 8 Incomplete Brief 7 
Brief Not Used 1 Brief Not Used 5 
Other 11 Other 10 

NONE/UNKNOIIN 13 NONE/UNKNOIIN 405 

* A/C aircraft 
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TABLE A19b 

APPROACH CONTROL OPERATIONAL ERROR REPORTS BY EMPLOYEE CONTRIBUTION 1986-1987 

1986 1987 

---------------------- ----------------------
TIMES TIMES 

FACTORS CITED FACTORS CITED 
---------------------- ----------------------
DATA POSTING DATA POSTING 

Computer Entry 7 Computer Entry 8 
Progress 37 Progress 35 

RADAR DISPLAY RADAR DISPLAY 
Radar Misident. 33 Radar Misident. 43 
Misuse of Data 106 Misuse of Data 94 

AIRCRAFT OBSERVATION AIRCRAF T OBSERVATION 
Actual Obs. of A/C* 8 Actual Obs. of A/C* 34 
Misuse of Data 9 Misuse of Data 62 

COMMUNICATION COMMUNICATION 
Phraseology 10 Phraseology 8 
Transposition 6 Transposition 15 
Misunderstood 23 Misunderstood 28 
Readback 29 Readback 26 
Acknowledge 12 Acknowledge 20 
Other 10 Other 19 

COORD I NAT ION COORD I NA Tl ON 
Inter-position 31 Inter-position 19 
Intra-position 17 Intra-position 17 
Inter-sector 1 Inter-sector 4 
Inter-facility 13 lnter-faci l ity 31 
Airspace Penetration 42 Airspace Penetration 31 
Info. Not Used 41 Info. Not Used 38 
Ground/Local 2 Ground/Local 3 

POSITION RELIEF POSITION RELIEF 
Checklist 1 Checklist 7 
Incomplete Brief 3 Incomplete Brief 4 
Brief Not Used 4 Brief Not Used 4 
Other 5 Other 2 

NONE/UNKNOWN 24 NONE/UNKNOWN 30 

* A/C = aircraft 
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TABLE A19c 

CONTROL TOWER OPERATIONAL ERROR REPORTS BY EMPLOYEE CONTRIBUTION 1986-1987 

1986 1987 

------------- - ---- ---- ----------------------
TIMES TIMES 

FACTORS CITED FACTORS CITED 
-------------------- -- -- -- ------------------
DATA POSTING DATA POSTING 

Computer Entry 2 Computer Entry 0 
Progress Strip 16 Progress Strip 8 

RADAR DISPLAY RADAR DISPLAY 
Radar Misident. 10 Radar Misident. 5 
Misuse of Data 22 Misuse of Data 24 

AIRCRAFT OBSERVATION AIRCRAFT OBSERVATION 
Actual Obs. of A/C* 85 Actual Obs. of A/C* 62 
Mi suse of Data 165 Misuse of Data 132 

COMMUNICATION COMMUNICATION 
Phraseology 10 Phraseology 15 
Transposition 11 Transposition 10 
Misunderstood 16 Misunderstood 23 
Readback 11 Readback 8 
Acknowledge 18 Acknowledge 11 
Other 11 Other 13 

COORDINATION COORDINATION 
Inter-position 18 Inter-position 15 
Intra-position 12 Intra-position 5 
Inter-sector 6 Inter-sector 0 
lnter-faci l i ty 11 lnter-faci l ity 11 
Airspace Penetration 31 Airspace Penetration 11 
Info. Not Used 20 Info. Not Used 20 
Ground/Local 0 Ground/Local 18 

POSITION RELIEF POSITION RELIEF 
Checklist 2 Check! ist 0 
Incomplete Brief 4 Incomplete Brief 1 
Brief Not Used 5 Brief Not Used 3 
Other 6 Other 3 

NONE/UNKNOWN 6 NONE/UNKNOIIN 7 

* A/C aircraft 
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TABLE A20 

OPERATIONAL ERROR REPORTS BY DAY OF EMPLOYEE IJORK \./EEK BY FACILITY TYPE 1986-1987 

1986 DAY OF EMPLOYEE \./ORK \./EEK 

------------- --- ·----- -- --------- ---- ---- ------ -------- -- ---------------- --------
NOT 

FACILITY TYPE REPORTED 1st DAY 2nd DAY 3rd DAY 4th DAY 5th DAY 6th DAY ALL 
---------- ---- -- ·-------

CENTER 42 166 171 187 156 140 28 890 

TO\.IER 3 30 27 39 26 17 2 144 

APPROACH CON TROL 3 53 54 81 60 54 4 309 

FSS 0 0 0 0 0 0 

---------------- --------
ALL 48 249 252 307 242 211 35 131 4 
------------- --- ------·-

1987 DAY OF EMPLOYEE \./ORK \./EEK 

---------------- -------- ------------------------------------------ -- ---------- --------- -- --
NOT 

FACILITY TYPE REPORTED 1st DAY 2nd DAY 3rd DAY 4th DAY 5th DAY 6th DAY 7th [; .1,Y HLL 

------- ----- ---- --------

CENTER 79 183 174 172 146 98 20 273 

TO\.IER 3 35 40 26 21 20 3 0 148 

APPROACH CONTROL 58 63 61 62 42 5 0 292 

FSS 0 0 0 0 0 0 0 

---------------- --------
ALL 83 276 278 259 229 160 28 131 4 
---------- ------ ---- ----
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TABLE A21 
OPERATIONAL ERROR REPORTS BY TIME INTO SHIFT 

BY FACILITY TYPE 1986-1987 

1986 FACILITY TYPE 

----·----- -------------------------------
HOURS INTO APPROACH 

SHIFT CENTER TOIJER CONTROL FSS ALL 
---------- --------

NR 370 10 10 0 390 

59 16 40 0 115 

2 67 22 42 132 

3 68 19 50 0 137 

4 82 24 39 0 145 

5 82 19 36 0 137 

6 66 12 33 0 111 

7 45 14 34 0 93 

8 47 8 23 0 78 

9 3 0 0 4 

10 0 0 0 

11+ 0 0 0 

---------- --------------------------------

1987 FACILITY TYPE 

---------- ---------------------------------
HOURS INTO APPROACH 

SHIFT CENTER TOIJER CONTROL FSS ALL 
---------- --------

NR 416 7 12 0 435 

75 21 33 130 

2 79 23 51 0 153 

3 59 20 34 0 113 

4 56 27 46 0 129 

5 60 15 24 0 99 

6 38 17 35 0 90 

7 51 9 30 0 90 

8 34 7 25 0 66 

9 5 2 0 8 

10+ 0 0 0 

---------- ----------------------------------
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TABLE A22 

OPERATIONAL ERROR REPORTS BY TIME ON POSITION BY 
FACILITY TYPE 1986-1987 

1986 TIME ON POSITION (Minutes) 

--------- ---·-- ----------------------------------- ----- --
FACILITY NOT 
TYPE REPTD 1-30 31-60 61-90 91-120 120+ 
---·------- · ---

CENTER 47 268 261 134 77 103 

TO'wER 4 35 42 26 20 17 

APPROACH CONTROL 5 99 93 65 23 24 

FSS 0 0 0 0 0 

-------- -------
ALL 56 402 396 226 120 144 
---- -----------

1987 TIME ON POSITION (Minutes) 

-- -·----------- -------------------- ----------- --- --------
FACILITY NOT 
TYPE REPTD 1-30 31 -60 61-90 91-120 120+ 
---------------

CENTER 86 264 213 121 54 135 

TO\.IER 3 31 38 21 13 42 

APPROACH CONTROL 3 84 63 40 30 72 

FSS 0 0 0 0 0 

-----·------- --
All 92 379 315 182 97 249 
---------------
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890 

144 

309 

1344 

ALL 

873 

148 

292 
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TABLE A23 

OPERATIONAL ERROR REPORTS BY TYPE OF LAST NON -CONTROL 
ACTIVITY BY FACILITY TYPE 1986-1987 

1986 TYPE LAST NON-CONTROL 

--- ---- -------- ----------------------------------------
FACILITY NOT START OF 
TYPE REPORTED SHIFT BREAK LUNCH OTHER 
----- ----- ---·- ·------- --------
CENTER 373 121 284 29 83 

TO\.IER 12 40 54 22 16 

APPROACH CONTROL 10 67 140 55 37 

FSS 0 0 0 0 

----------- --- - -· ----- - --------

1987 TYPE LAST NON -CONTROL 

--------------- ----------------------------------------
FACILITY NOT START OF 
TYPE REPORTED SHIFT BREAK LUNCH OTHER 
--------------- ---..... ... -- --------
CENTER 422 129 221 28 73 

TOWER 9 50 57 15 17 

APPROACH CONTROL 15 76 144 36 21 

FSS 0 0 0 0 

--------- ------ -----·- - --- ---- -

B-30 

ALL 

890 

144 

109 

ALL 

873 

148 
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TABLE A24 

OPERATIONAL ERRORS/DEVIATIONS BY FPL TIME 
BY FACILITY TYPE 1986-1987 

1986 FACILITY TYPE 

---------------- ---------------- ------------------- -
APPROACH 

TOTAL FPL TIME CENTER TOIIER CONTROL FSS 
------------ ---- -------- - -- - - - --

NOT REPORTED 386 62 139 0 

LESS THAN 1 YEAR 128 13 33 0 

1·2 YEARS 108 34 37 0 

3-5 YEARS 83 16 46 0 

6·8 YEARS 68 5 22 0 

9-11 YEARS 48 3 6 0 

12-14 YEARS 9 3 8 0 

15-19 YEARS 39 4 11 0 

20+ YEARS 21 4 7 

---------------- ----- -- - --------

1987 FACILITY TYPE 

---------------- -------- ------- ------------- --------
APPROACH 

TOTAL FPL TIME CENTER TOIIER CONTROL FSS 
---------------- -------- --------

NOT REPORTED 422 62 126 

LESS THAN 1 YEAR 56 10 14 0 

1-2 YEARS 58 20 29 0 

3-5 YEARS 121 32 67 0 

6· 8 YEARS 44 5 18 0 

9-11 YEARS 51 8 10 0 

12-14 YEARS 24 6 0 

15-19 YEARS 59 6 12 0 

20+ YEARS 40 4 10 0 

---------------- -------- ------- -
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ALL 

587 

174 

179 

145 

95 

57 

20 

54 

33 

ALL 

614 

80 

107 

220 

67 

69 

31 

77 

54 



TABLE A25 

OPERATIONAL ERROR REPORTS BY TOTAL CERTIFICATION TIME 
BY FACILITY TYPE 1987 

FACILITY TYPE 

-------- ---- ---- --- -- ---- ------ -- --- ------ ----------
TOTAL 
CERTIFICATION APPROACH 
TIME CENTER TOWER CONTROL FSS 
-------- ------- - ---- --- - ----- ---

NOT REPORTED 397 3 12 0 

LESS THAN 1 YEAR 166 63 98 

1-2 YEARS 86 31 70 0 

2-3 YEARS 73 12 40 0 

3-4 YEARS 50 15 24 0 

4-5 YEARS 26 11 16 0 

5-6 YEARS 16 4 3 0 

6-7 YEARS 8 0 5 0 

7-8 YEARS 7 0 4 0 

8-9 YEARS 5 2 0 

9- 10 YEARS 7 0 5 0 

10-20 YEARS 26 4 12 0 

OVER 20 YEARS 6 2 2 0 

----- ----------- --- -·--- -... -- .. - ... -

ALL 873 147 292 
---------- ----- - --- ---·- --------
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412 

328 

187 

125 

89 

53 

23 

13 

11 

8 

12 

42 

10 
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Factor Relationships of Operational Errors 
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Factor Relationships of Operational Errors 

Using some of the data elements described previously in Chapter 4, simple linear 

regression illustrates the relationship between some of the prominent £actors and the 

frequency of OE occurrences (see following Tables A26, A27, and A28). Regression is 

a series of statistical techniques used to assist in determining if a functional relationship 

exists between two or more correlated variables (such as traffic activity and the 

incidence of OEs). In more refined forms, regression provides a very powerful method 

for measuring the relationship between a dependent variable (such as OEs) and a number 

of independent variables (factors which may affect the frequency of OE occurrence). 

The ability to estimate relationships between the dependent and independent variables 

would provide a tool to evaluate and estimate the impact of the proposed changes to the 

system (procedures, technology, personnel, etc.). 

Only the most basic of the regression techniques are applied here to illustrate the utility 

of the process. Using the "method of least squares," data contained in the OE data base 

is applied to develop equations·for lines which best fit the distribution of the dependent 

variable (OEs) in relation to the independent variables. It should be noted that there 

is no assurance in a regression model the dependent variable depends on independent 

variables in a causal or explanatory sense. For example, it is possible that both the 

dependent and independent variables may be simultaneously influenced by other 

variables not included in the model. However, with this caveat in mind, the basic 

equation (as follows) can be useful as a preliminary estimate: 

y=a+b;x; 

where: y= dependent variable (in this case OEs) to be estimated. 

a= constant -- y intercept (the value of y when x=0). 

b;= the slope--coefficient of xi -- the amount of change in y for 

one unit of change in xi. 

X;= value of the independent variable used to predict the value 

of the dependent variable y. 
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TABLE A26 

REGRESSION - -ARTCCs OPERATIONAL ERRORS (1987) 

Dependent Variable (y) = Operational Errors 
Independent Variable (x1) = Operations (2 x Departures+ Overflights) 

" " (x2) = Ratio FPL Controllers to Total Controllers (CWF) 

Ratio REGRSS 
FPL to OE 

ID FACILITY OEs OPS Total PREDICT. 
CWF 

ZAN ANCHORAGE, AK 7 427209 0.4315 -2 
ZKC KANSAS CITY, MO 41 1728229 0.6897 38 
ZDC WASHINGTON, DC 73 2295370 0.6563 62 
ZNY NEW YORK, NY 52 1765011 0.6568 41 
ZAU CHICAGO, IL 64 2353192 0.4212 74 
ZID INDIANAPOLIS, IN 75 1789703 0.5956 45 
ZMP MINNEAPOLIS, MN 24 1612999 0.6755 34 
ZOB CLEVELAND, OH 48 2272121 0.6529 61 
ZBW BOSTON, MA 51 1676245 0.4941 45 
ZDV DENVER, CO 23 1309314 0.7023 21 
ZLC SALT LAKE CITY,UT 10 1084550 0.7095 12 
ZSE SEATTLE, WA 14 1247768 0.6991 19 
ZJX JACKSONVILLE, FL 45 1738742 0.7420 36 
ZMA MIAMI, FL 20 1558347 0.7148 30 
ZME MEMPHIS, TN 25 1829666 0.7062 41 
ZTL ATLANTA, GA 73 2436770 0.7707 63 
ZAB ALBUQUERQUE, NM 19 1461126 0. 7985 23 
ZFW FORT WORTH, TX 24 1804095 0. 7798 37 
ZHU HOUSTON, TX 29 1650464 0. 7383 33 
ZHN HONOLULU, HI 2 503783 0.625 -7 
ZLA LOS ANGELES, CA 65 1905540 0.6024 49 
ZOA OAKLAND, CA 17 1612308 0.5700 39 
ZUA GUAM 0 49627 
zsu SAN JUAN, PR 11 

Regression Output: 
Constant 0 
Std Err of Y Est 12.837 
R Squared 0.7083 
No. of Observations 22 
Degrees of Freedom 20 

X Coefficient(s) 0. 0000392 -43.12 
Std Err of Coef. 0.0000051 13.363 

t Value 1.0284316 0.8200 

t Probability 0. 1587719 0.2114 

f Value 48.572961 

f Probabi l i ty 0.0000026 

*Guam and San Juan exc luded from the regression 
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TABLE A27 

REGRESSION -- APPROACH CONTROLS WITH THREE OR MORE OEs ( 1987) 

Dependent Variable (y) = Operational Errors 

Independent Variable (x1) = Operations (instrunent) 
II II (X2) = CO!ll>lexity (Subjective weight ing) 
II II (x3) = Developmental Controllers/total Controllers 
II II (x4) =#of Instrunent Meteorological Conditions Days(IMC) 

DEVELMNTL REGRSS 
FAA TO DAYS OE 
REG ID FACILITY OEs OPS C()o4PLEX. TOT. CWF IMC PREDICT. 

ACE MCI KANSAS CITY INTL. 5 321555 1.0 0.1556 37 5 
ACE STL ST. LOOIS INTL. 3 357236 1.0 0.1277 43 5 
AEA BWI BALT./ WASH. INTL. 4 571477 0.5 0.3125 47 6 
AEA DCA WASHINGTON NATL. 6 515754 1.0 0.2031 42 6 
AEA N90 NEW YORK TRACON 16 1678941 3.0 0.3005 60 14 
AEA PHL PHILADELPHIA 8 588792 1. 0 0.3333 57 7 
AGL CMI CHAMPAIGN UNIV. ILL. 3 132994 0.0 0.3333 68 4 
AGL IND I ND I A NAPOLI S 5 316058 0.0 0.0952 54 3 
AGL ORD CHICAGO O'HARE 9 1115266 2.5 0.2857 59 11 
ANE BOS BOSTON LOGAN 5 586968 1.0 0.1897 59 7 
ANM D84 DENVER TRACON 8 594279 2.0 0. 1250 24 7 
ANM S46 SEATTLE TRACON 6 459948 1. 0 0.0698 59 6 
ANM S56 SALT LAKE CITY TRAC. 8 362676 0.5 0.1923 20 4 
ASO All ATLANTA INTL. 10 994567 2.5 0.1758 53 10 
ASO BHM BIRMINGHAM 3 235611 0.0 0.3750 45 4 
ASO BNA NASHVILLE 3 309749 0.0 0.1951 37 3 
ASO CLT CHARLOTTE/DOOGLAS 9 453178 0.5 0.2800 49 5 
ASO CVG CINCINATTI GRTR. 7 384706 0.5 0.3404 53 5 
ASO JAX JACKSONVILLE, FL 3 347905 0.0 0.3864 38 4 
ASO MEM MEMPHIS INTL. 3 431557 0.0 0. 1887 34 4 
ASO MIA MIAMI INTL. 6 703909 1. 0 0.1918 9 5 
ASO PNS PENSACOLA 3 414180 0.0 0.0667 39 3 
ASO SDF LOOISVILLE STANDIFOR 6 245812 0.0 0.4048 40 4 
ASO TPA TAMPA 4 517454 0.5 0.2029 24 4 
ASW D10 DAL/FT.WTH TRACON 6 1035372 1. 0 0. 1053 31 7 
ASIJ IAH HOOSTON INTERCONT. 6 656852 1. 0 0.2000 62 7 
ASW MAF MIDLAND 3 104071 0.0 0.4400 25 3 
ASW SAT SAN ANTONIO 5 360746 0.5 0.2340 64 5 
ASW TUL TULSA INTL. 4 233912 0.0 0.1613 33 3 
AWP BUR BURBANK 10 460048 2.5 0.4565 62 10 
AWP EDW EDWARDS RAPCON 4 307022 0.0 0.1724 23 3 
AWP HNL HONOLULU 3 390327 1.0 0.3171 2 5 
AWP LAS LAS VEGAS 4 407073 1.0 0.1622 1 4 
AWP NZJ COAST TRACON 5 476317 1.0 0.3556 61 7 
AWP P50 PHOENIX TRACON 3 674641 0.5 0.2000 1 4 

Regression Output: 
Constant 0 
Std Err of Y Est 1.6038354 
R Squared 0.7072652 
No. of Observations 35 
Degrees of Freedom 31 

X Coefficient(s) 0.000003 1.4927175 4.536486 0.032023 
Std Err of Coef. 0.000001 0.5093584 2.133546 0.013840 

t Value 3. 198128 2.9305838 2. 126265 2.313792 

t Probability 0.001710 0.0033049 0.020971 0.013940 

f Value 24.96597 

f Probability 0.000000 
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TABLE A28 

REGRESSION - -CONTROL TQl,/ERS WITH THREE OR MORE OEs (1987) 

Dependent Variable (y) = Operational Errors 
Independent Variables (x1) = Operations 

" " (x2) = Ratio FPL Controllers to total Controllers 
" " (x3) = # of lnstrunent Meteorological Conditions (IMC) Days 

Ratio 
FPL to REGRSS 

FAA Total DAYS OE 
REG ID FACILITY OEs OPS CWF IMC PREDICt. 

AEA ADW ANDREWS AFB 3 145876 0.64 42 2 
AEA EWR NEWARK I NTL. 3 377902 0.75 61 4 
AEA JFK J.F. KENNEDY 3 317900 0. 70 60 3 
AEA PHL PHILADELPHIA 4 417668 0.67 57 4 
AEA TES TETERBORO 3 214989 0.67 77 4 
AGL ORD CHICAGO O'HARE 3 791886 0.72 59 5 
ANE BDL BRADLEY/WINDSOR 3 185107 0.70 57 3 
ANE BOS BOSTON LOGAN 4 440653 0.81 59 4 
ANH DEN DENVER STAPLETON 3 520858 0.92 24 2 
ASO FTY ATL. FULTON CTY. 3 159019 0.64 53 3 
ASW HOU HOUSTON HOBBY 3 276760 0.62 53 3 
AWP LAX LOS ANGELES INTL 11 667186 0.70 94 6 
AWP LGB LONG BEACH 5 434995 0.78 91 5 
AWP SFO SAN FRANCISCO 4 455874 0.74 57 4 
AWP VNY VAN NUYS 3 476627 0.71 94 6 

Regression Output: 
Constant 0 
Std Err of Y Est 1. 748439 
R Squared 0.385862 
No. of Observations 15 
Degrees of Freedom 12 

X Coefficient(s) 0.0000040 -0.87851 0.046205 
Std Err of Coef. 0.0000028 2.263337 0.022063 

t Value 1.4429471 -0.38815 2.094248 

t Probability 0.0876998 0.352389 0.029773 

f Value 3.7697938 

f Probability 0.0531951 
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The preceding three tables show the dependent variable (Operational Errors) and the 

various independent variables (e.g.; operations, the ratio of Full Performance Level 

Controllers to total controller work force and the ratio of Developmental Controllers to 

total controller work force) for ARTCCs, Approach Controls, and Control Towers having 

three or more OEs in 1987. Also shown are the data sets used in each regression and the 

output of the regression. 

For the regression output, the constant of the regression equation is set to zero because 

there cannot be an error with zero traffic. For the factors considered in these 

regressions there are zero OEs (y=0) when the value of the independent variable is zero 

(x=0). 

The standard error of the estimate is a measure of the scatter about a regression line. 

It has properties analogous to those of the standard deviation. For example, in a large 

sample, about 68 percent of the points would lie within plus and minus one standard 

error of the Y estimate, 95 percent of the points would lie within two standard errors, 

etc. Interpreted one way, R Squared can be a measure of the correlation between xi 

and y or the dependency of yon xi. In a very general sense, R Squared can also indicate 

how reliable a prediction can be made based on a and b;. Yet, a high R Squared value 

is not necessarily an accurate indication of the predictive power of a regression model. 

This depends on the width of confidence or prediction interval which is determined by 

the Standard Error of Y. However, R Squared also shows the percent of the variability 

in the dependent variable which may be associated with the independent variables in the 

equation. 

The "t" and "f" values and probabilities relate to tests of significance for the individual 

coefficients of the independent variables and for the regression as a whole. A "t" value 

is the ratio of the coefficient of an independent variable to its standard error. A loose 

interpretation of the "t" proba bi Ii ty is that it is the proba bi Ii ty that the xi coefficient 

(b;) occurs due to chance. The "f" probability interpretation is similar to the "t" 

probability except that it applies to the regression as a whole. 
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Table A26 (for ARTCCs, page C-4) indicates that there is a moderate relationship 

between OEs and the independent variables. That is, about 71 percent of the variation 

in OEs can be associated with operations and the ratio of FPLs to total controller work 

force. It is interesting to note that the model predicts the expected inverse relationship 

between FPLs (more experienced controllers) and OEs. As the ratio (FPLs to CWF) 

increases the number of OEs is predicted to decrease. The operations coefficient 

indicates a direct relationship. 

However, there are other indications that the regression is not very precise. The 

standard error of the Y estimate is quite large (about one-third of the mean value). 

Consequently, the model should not be used for predictive purposes. 

Tables A26 and A27 (pages C-5 & C-6) show similar regressions for Approach Controls 

and Towers. Additional independent variables were applied in both regressions. In the 

case of Approach Controls the output showed comparable results (R Squared= 0.71 and 

a highly significant "f" probability). However, the same limitations found in the 

regression for ARTCCs are also applicable here. 

Probably because of the very small sample involved, the regression for Towers (Table 

4.3) does not provide very useful output (R squared= 0.39). While the "f" value indicates 

a somewhat low probability (0.05) that the results of the regression occurred due to 

chance, the "t" values for two of the three individual coefficients are not significant (t 

probability >0.05). This frequently occurs when the independent variables arc highly 

correlated. Yet, when considered with the other two regressions (Tables A26 and A27), 

it illustrates the benefit (in terms of statistical power) of small increases in the sample 

size. 

The regressions shown consider all Centers, but only those Terminal Facilities with three 

or more OEs. Considering all facilities and additional factors that might be associated 

with the occurrence of operational errors for which data exists would most likely 
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improve the regressions (R Squares in the 0.8-0.9 and above range), thereby offering the 

potential for more accurate estimates of probable effects of proposed system changes. 

While a significant portion of the variability in OEs is apparently accounted for by the 

factors shown, the more important message from the regressions is that there arc other 

significant factors affecting the occurrence of OEs which have not yet been considered 

in the regression. Also, it is apparent that other approaches should be pursued. Detailed 

or micro-analysis of a significant number of incidents where similar causal factors were 

present should uncover the existence of "common threads" (particularly human factor s) 

contributing to the unwanted events. 
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