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AIRPORT COOPERATIVE RESEARCH PROGRAM

Airports are vital national resources. They serve a key role in
transportation of people and goods and in regional, national, and
international commerce. They are where the nation’s aviation sys-
tem connects with other modes of transportation and where federal
responsibility for managing and regulating air traffic operations
intersects with the role of state and local governments that own and
operate most airports. Research is necessary to solve common oper-
ating problems, to adapt appropriate new technologies from other
industries, and to introduce innovations into the airport industry.
The Airport Cooperative Research Program (ACRP) serves as one
of the principal means by which the airport industry can develop
innovative near-term solutions to meet demands placed on it.

The need for ACRP was identified in TRB Special Report 272:
Airport Research Needs: Cooperative Solutions in 2003, based on
a study sponsored by the Federal Aviation Administration (FAA).
ACRP carries out applied research on problems that are shared
by airport operating agencies and not being adequately addressed
by existing federal research programs. ACRP is modeled after
the successful National Cooperative Highway Research Program
(NCHRP) and Transit Cooperative Research Program (TCRP).
ACRP undertakes research and other technical activities in various
airport subject areas, including design, construction, legal, mainte-
nance, operations, safety, policy, planning, human resources, and
administration. ACRP provides a forum where airport operators can
cooperatively address common operational problems.

ACRP was authorized in December 2003 as part of the Vision
100—Century of Aviation Reauthorization Act. The primary par-
ticipants in the ACRP are (1) an independent governing board, the
ACRP Opversight Committee (AOC), appointed by the Secretary
of the U.S. Department of Transportation with representation from
airport operating agencies, other stakeholders, and relevant indus-
try organizations such as the Airports Council International-North
America (ACI-NA), the American Association of Airport Execu-
tives (AAAE), the National Association of State Aviation Officials
(NASAO), Airlines for America (A4A), and the Airport Consul-
tants Council (ACC) as vital links to the airport community; (2)
TRB as program manager and secretariat for the governing board;
and (3) the FAA as program sponsor. In October 2005, the FAA
executed a contract with the National Academy of Sciences for-
mally initiating the program.

ACRP benefits from the cooperation and participation of airport
professionals, air carriers, shippers, state and local government
officials, equipment and service suppliers, other airport users, and
research organizations. Each of these participants has different
interests and responsibilities, and each is an integral part of this
cooperative research effort.

Research problem statements for ACRP are solicited periodi-
cally but may be submitted to TRB by anyone at any time. It is the
responsibility of the AOC to formulate the research program by
identifying the highest priority projects and defining funding levels
and expected products.

Once selected, each ACRP project is assigned to an expert panel
appointed by TRB. Panels include experienced practitioners and
research specialists; heavy emphasis is placed on including airport
professionals, the intended users of the research products. The
panels prepare project statements (requests for proposals), select
contractors, and provide technical guidance and counsel throughout
the life of the project. The process for developing research prob-
lem statements and selecting research agencies has been used by
TRB in managing cooperative research programs since 1962. As in
other TRB activities, ACRP project panels serve voluntarily with-
out compensation.

Primary emphasis is placed on disseminating ACRP results to the
intended users of the research: airport operating agencies, service
providers, and academic institutions. ACRP produces a series of
research reports for use by airport operators, local agencies, the FAA,
and other interested parties; industry associations may arrange for
workshops, training aids, field visits, webinars, and other activities to
ensure that results are implemented by airport industry practitioners.
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The National Academy of Sciences was established in 1863 by an Act of Congress, signed by President Lincoln, as a private, non-
governmental institution to advise the nation on issues related to science and technology. Members are elected by their peers for
outstanding contributions to research. Dr. Ralph J. Cicerone is president.

The National Academy of Engineering was established in 1964 under the charter of the National Academy of Sciences to bring the
practices of engineering to advising the nation. Members are elected by their peers for extraordinary contributions to engineering.
Dr. C. D. Mote, Jr., is president.

The National Academy of Medicine (formerly the Institute of Medicine) was established in 1970 under the charter of the National
Academy of Sciences to advise the nation on medical and health issues. Members are elected by their peers for distinguished contributions
to medicine and health. Dr. Victor J. Dzau is president.

The three Academies work together as the National Academies of Sciences, Engineering, and Medicine to provide independent,
objective analysis and advice to the nation and conduct other activities to solve complex problems and inform public policy decisions.
The Academies also encourage education and research, recognize outstanding contributions to knowledge, and increase public
understanding in matters of science, engineering, and medicine.
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FOREWORD

PREFACE

By Gail R. Staba
Senior Program Officer
Transportation
Research Board

Airport administrators, engineers, and researchers often face problems for which infor-
mation already exists, either in documented form or as undocumented experience and prac-
tice. This information may be fragmented, scattered, and unevaluated. As a consequence,
full knowledge of what has been learned about a problem may not be brought to bear on its
solution. Costly research findings may go unused, valuable experience may be overlooked,
and due consideration may not be given to recommended practices for solving or alleviat-
ing the problem.

There is information on nearly every subject of concern to the airport industry. Much
of it derives from research or from the work of practitioners faced with problems in their
day-to-day work. To provide a systematic means for assembling and evaluating such useful
information and to make it available to the entire airport community, the Airport Coop-
erative Research Program authorized the Transportation Research Board to undertake a
continuing project. This project, ACRP Project 11-03, “Synthesis of Information Related
to Airport Practices,” searches out and synthesizes useful knowledge from all available
sources and prepares concise, documented reports on specific topics. Reports from this
endeavor constitute an ACRP report series, Synthesis of Airport Practice.

This synthesis series reports on current knowledge and practice, in a compact format,
without the detailed directions usually found in handbooks or design manuals. Each report
in the series provides a compendium of the best knowledge available on those measures
found to be the most successful in resolving specific problems.

This synthesis of airport practice compiles information and tools that help Part 139 air-
ports conduct Safety Risk Assessments (SRAs) effectively. To identify the existing tools
and state of the practice, a survey and interviews were conducted with Part 139 airports,
foreign airports, military organizations, and Safety Management System (SMS) consul-
tants who have been supporting airports with SMS implementation and leading Safety
Risk Management panels. This report enhances ACRP Report 131: A Guidebook for
Safety Risk Management for Airports with additional tools and templates, and presents
the conclusions from the survey and interviews as well as the main findings from the litera-
ture review. Several tools and templates, including a Quick Reference Guide and a template
for the SRA briefing, are provided in the appendices of this report.

Manuel Ayres, Jr., and Allen Parra, Airport Safety Management Consultants, LLC, Ann
Arbor, Michigan, collected and synthesized the information and wrote the report. The
members of the topic panel are acknowledged on the preceding page. This synthesis is an
immediately useful document that records the practices that were acceptable within the
limitations of the knowledge available at the time of its preparation. As progress in research
and practice continues, new knowledge will be added to that now at hand.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23622

Airport Safety Risk Management Panel Activities and Outcomes

CONTENTS

1 SUMMARY

3 CHAPTER ONE INTRODUCTION
Safety Assessments versus Safety Risk Assessments, 4
Background, 5
Objective, 5
Definitions, 5
Acronyms, 7
Report Content, 8

9 CHAPTER TWO STUDY TASKS
Literature Review, 9
Survey and Interviews, 9
Survey Responses, 14
Conclusions of Survey, 26

28 CHAPTER THREE UNDERSTANDING THE SAFETY
ASSESSMENT METHODOLOGY
Risk Assessment Methodologies Used by Airports, 28
Benefits of Safety Risk Management Panels, 32

33 CHAPTER FOUR SAFETY RISK ASSESSMENT PROCESS FOR AIRPORTS
Phase 1—Planning, 33
Phase 2—Preparation and Scheduling, 33
Phase 3—Conducting the Safety Risk Assessment, 35
Phase 4—Safety Risk Assessment Reporting, 35

37 CHAPTER FIVE HAZARD IDENTIFICATION AND
RISK ASSESSMENT TECHNIQUES
Hazard Identification Concepts, 37
Common Hazard Identification Techniques, 39
Bow-Tie Model for Risk Assessment, 42

46 CHAPTER SIX FACILITATION OF AIRPORT-LED
SAFETY RISK ASSESSMENTS
Safety Risk Assessment Roles, 46
General Facilitation Principles, 47
Common Facilitation Issues, 49
Successful Safety Risk Assessment Sessions, 49
Safety Risk Assessment Facilitation Training, 51

52 CHAPTER SEVEN SUPPORT MATERIALS AND TOOLS FOR AIRPORT-LED
SAFETY RISK ASSESSMENTS
Safety Risk Assessment and Safety Assessment Triggers, 52
Risk Mitigation Issues and Solutions, 52

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23622

Airport Safety Risk Management Panel Activities and Outcomes

56

60

62

66

67

68

75

76

71

92

95

99

112

115

117

118

120

CHAPTER EIGHT CONCLUSIONS
Survey Findings, 56
Main Gaps Identified, 57
Tools and Templates, 57

Future Research, 57

REFERENCES
APPENDIX A SURVEY QUESTIONNAIRE
APPENDIX B LIST OF ORGANIZATIONS AND CONSULTANTS
PARTICIPATING IN THE SURVEY
APPENDIX C SAMPLE CHECKLIST FOR INSPECTION
OF RISK CONTROL ACTIONS
APPENDIX D QUICK REFERENCE GUIDE FOR SAFETY ASSESSMENTS
APPENDIX E CHECKLIST FOR AIRFIELD CONSTRUCTION
APPENDIX F TEMPLATE FOR SRA PLANNING
APPENDIX G BRIEFING TEMPLATE FOR SAFETY ASSESSMENTS
APPENDIX H SAMPLE CHECKLIST FOR SRA
APPENDIX I SAMPLE WORKSHEETS FOR SAFETY ASSESSMENTS
APPENDIX J SRA REPORT EXAMPLE
APPENDIX K SRA REPORT TEMPLATE
APPENDIX L SIMPLE SRA REPORT
APPENDIX M COMMON SRA TRIGGERS (ACRP REPORT 131 2014)
APPENDIX N RISK REGISTER
APPENDIX O SAFETY RISK MANAGEMENT WORKSHEET—ACTION PLAN

Note: Photographs, figures, and tables in this report may have been converted from color to
grayscale for printing. The electronic version of the report (posted on the web at www.trb.org)
retains the color versions.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23622

Airport Safety Risk Management Panel Activities and Outcomes

SUMMARY

AIRPORT SAFETY RISK MANAGEMENT
PANEL ACTIVITIES AND OUTCOMES

During the past years a number of Part 139 airports have conducted Safety Risk Assessments (SRAS)
assisted by Safety Risk Management (SRM) panels guided by a facilitator. Some of these internal
assessments resulted from the FAA Safety Management System (SMS) Implementation Study, some
were undertaken by the airport’s own initiative, and others resulted from FA A-led initiatives. The facili-
tation of these assessments has been led by consultants, airport staff, and FAA staff. However, there is
still little accumulated experience, and there are many questions regarding the most effective Safety
Risk Management practices.

In light of the FAA’s proposed rulemaking to require SMS and SRM at Part 139 airports, this
Synthesis study compiles information and tools that help Part 139 airports conduct SRAs effectively.
To identify the existing tools and state of the practice, a survey and interviews were conducted with
Part 139 airports, foreign airports, military organizations, and SMS consultants who have been
supporting airports with SMS implementation and leading SRM panels.

A form with 22 questions was submitted to 41 organizations and consultants, and 36 responses
were obtained, representing a response rate of 87.8%. Interviews were carried out with 15 of the
airports to understand their practices and identify tools that could be shared with other airports.
Supplementary information was obtained from a literature review conducted to find best practices in
different segments of the aviation industry, as well as in other industries.

This report enhances ACRP Report 131: A Guidebook for Safety Risk Management for Airports
with additional tools and templates, and presents the conclusions from the survey and interviews as
well as the main findings from the literature review. The results from those preliminary tasks showed
how different techniques can be used in SRAs and helped answer many of the questions that airport
staff have about SRAs.

Based on key gaps identified during the survey and interviews, a summary is provided of the
methodologies used by airports for risk assessments. Additional guidance is presented on basic activ-
ities of SRAs supported by SRM panels, including planning, facilitation, hazard identification and
risk assessment, and implementation of risk mitigation actions.

Finally, in support of SRA activities and tasks, several tools and templates, including a Quick
Reference Guide and a template for the SRA briefing, are provided in the appendices of this report.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23622

Airport Safety Risk Management Panel Activities and Outcomes

CHAPTER ONE

INTRODUCTION

Beginning in the mid-1990s, safety began to be viewed from a systemic perspective involving
organizational, human, and technical factors. Since then, the aviation industry has taken steps
to implement a systematic approach to manage safety, and both the FAA and International Civil
Aviation Organization (ICAQO) have established requirements and plans to implement Safety
Management Systems (SMSs) for air traffic services, airlines, airports, and aviation service
providers.

The FAA, including its Office of Airports (ARP), is already implementing its SMS and has
established a process to screen project plans or changes proposed by airports listed in the National
Plan of Integrated Airport Systems. This screening process evaluates the need to convene a panel
and conduct a safety assessment (SA). According to the FAA Office of Airports Safety Management
(SMS)—Desk Reference (2012), if a panel is deemed necessary, the airport will be notified by the
FAA to coordinate, acquire a facilitator, and arrange a Safety Risk Management (SRM) panel for
the SA.

Although airport operators are becoming more familiar with key aspects of the SRM processes
and some Part 139 airports are conducting internal airport-led Safety Risk Assessments (SRAs),
important questions remain. These questions are related particularly to the facilitation and outcomes
of SRAs; the differences between safety assessments led by the FAA (SAs) and those led by the air-
port (SRAs); decision making for risk mitigation actions; and the processes to implement and ensure
that risk mitigation actions are in place.

This report complements ACRP Report 131: A Guidebook for Safety Risk Management for Airports
(Neubauer et al. 2015) and consolidates information gathered from Part 139 airports to identify exist-
ing challenges and lessons learned from past experience conducting SRAs. This information could
be shared to help Part 139 airports that are performing SRAs. Processes used by other industries and
foreign airports were reviewed to provide additional insight on the SRA process, which may become
routine if the FAA finalizes an SMS rule for Part 139 airports.

SRAs can demand a significant workload and involve some challenges; however, it is important to
note that the majority of safety issues faced on a routine basis by Part 139 airports do not require con-
vening panels and can be performed by the SMS coordinator and other personnel. It is important that
SRAs use SRM panels only for the most complex issues, possibly those that affect multiple airport
stakeholders. Routine airport safety issues can be handled on a regular basis by airport staff familiar
with SMS procedures.

Although SRAs at Part 139 airports are associated predominantly with safety issues on the airside,
the methodology represents a powerful tool for risk management that can be applied to any safety
issue on the airside or landside. Also, because SRM practices at Part 139 are still in their early stages,
the majority of the information available and collected for this report was originated at the larger air-
ports and represents experience involving safety issues of higher complexity. Nevertheless, smaller
airports can benefit from the information presented in this report, which can be adapted to fit less
complex safety issues or those that involve fewer stakeholders.

This report presents the tasks employed and the material obtained on SRAs, the results of a
survey with Part 139 airports, foreign and military airports, and consultants, a summary of current
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practices worldwide, tools used, and a final chapter with conclusions and suggestions for future
research.

SAFETY ASSESSMENTS VERSUS SAFETY RISK ASSESSMENTS

It is important to distinguish between the terms Safety Assessment (SA) and Safety Risk Assessment
(SRA). Because there is no current regulatory requirement for SRM or standardized industry terminol-
ogy, both terms have been used in the United States to describe the safety risk management processes
using SRM panels. Both have the same objective: to identify hazards, assess risks, and define actions to
mitigate risks associated with a proposed change. However, there are some important differences that
need to be clarified and understood, particularly because the focus of this report is the current experience
with SRAs led by the airports.

The term Safety Assessment was defined by the FAA ARP in Order 5200.11, which introduced
ARP’s Safety Management System and refers to its SRM internal review and related documentation.
If an action or proposed change (e.g., airfield construction, new advisory circular) requires ARP
approval, the assessment of the change is led by the FAA and may require convening an SRM panel.
If a panel is required by the FAA, an FAA employee or third party consultant will serve as facilitator
and the process is managed by the FAA. Therefore, for the purpose of this report, the term Safety
Assessment and the acronym SA is used only for risk assessments led by FAA.

During the FAA pilot studies, particularly during the SMS Implementation Study, airport staff and
consultants used the term Safety Risk Assessment because this was the term used by the FAA when
announcing the request for airports to participate in the study. The SRA acronym has been widely
used by Part 139 airports to refer to airport’s internal risk assessments and those assessments that are
not led by the FAA. For the purposes of this report, the term SRA is used for safety assessments that
are not led by the FAA.

This report is intended to address SRAs only; that is, those assessments initiated internally by an
airport and led by airport staff or a consultant hired by the airport. Therefore, the term SRA instead
of SA is used throughout this document. Table 1 shows the key differences between SRAs and SAs.

The FAA’s Notice of Proposed Rulemaking (NPRM) proposed a broad five-step SRM process but
did not prescribe requirements detailing how to conduct or document those steps. However, some
airports have opted to define the process in their SMS manual. It is in an airport’s best interest to
have the capability to conduct internal SRAs, particularly those airports that will routinely use SRAs
if FAA finalizes an SMS rule.

TABLE 1
SAFETY RISK ASSESSMENT (SRA) AND SAFETY ASSESSMENT (SA)
Item Airport-Led FAA-Led
SRA SA
Airport role Plan, facilitate, report, SME SME, obtain facilitator (when
requested by the FAA)
FAA role SME (when necessary) Plan, facilitate, report, SME
Requirement e Airport SMS manual e FAA Order 8000.369A
¢ FAA Order 8040.4A
e FAA Order 5200.11
SRM triggers e Airport SMS manual ¢ FAA ARP SMS Desk Reference
e Airport management .
Guidance * FAA AC 150/5200-37A ¢ FAA ARP SMS Desk Reference
(draft) « FAA ARP SOP 4.00
e ACRP Report 131 * FAA ATO SMS Manual
* ICAO SMM

Source: ASM Consultants.
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BACKGROUND

The 2011 FAA SMS Implementation Study evaluated how airports could implement the SRM and
safety assurance elements of SMS. Fourteen airports participated in the program, and many of those
airports conducted at least three SRAs to meet the goals set by the FAA. Some of the airports that
participated in the SMS Implementation Study continue to convene SRM panels voluntarily and
conduct airport-led SRAs for internal purposes.

Separately, airports participated in FAA-led SRM panels convened to meet the requirements of FAA
Orders 5200.11,JO 1000.37A, Air Traffic Organization Safety Management System, and the ATO Safety
Management System Manual. Order 5200.11 describes conditions in which FAA ARP conducts SAs and
convenes an SRM panel. Order JO 1000.37A instructs ATO on when to conduct SRM processes, and the
ATO SMS Manual provides detailed guidance on how to conduct an SRM and when to convene an SRM
panel. Although ARP-led panels have been primarily limited to project approvals at large and medium
hub airports, ATO-led panels have been used for many other safety issues at a variety of airports.

Foreign airports and military organizations have routinely used SRAs in the past and have clearly
defined their specific process, the players and their roles, as well as myriad specific tools and tem-
plates for use when conducting risk assessments. This report summarizes some of the guidance avail-
able to support future efforts by Part 139 airports when conducting SRAs.

In the past few years, several airports have convened panels to conduct risk assessments, in most
cases related to capital improvement plans (CIP) on the airside. With the new requirements for SAs,
airports have hired consultants and sometimes counted on FAA support to facilitate those risk assess-
ments. A few airports have trained staff to facilitate and report SRAs using SRM panels; however,
there are many questions about the process used by Part 139 airports to conduct SRAs. Some of those
questions relate to the accuracy and effectiveness of the methodology, and there are concerns about
how SRA results and actions will be implemented and questions on how airport staff can gain the
necessary expertise to make the process sustainable for use by Part 139 airports.

OBJECTIVE

The objective of this Synthesis study is to present existing practices and tools used by airports and
other industries to conduct risk assessments. The intent of this report is to complement existing
guidance references, particularly ACRP Report 131: A Guidebook for Safety Risk Management for
Airports, published in 2015. The intended audience is Part 139 airport operators who plan to convene
SRM panels to conduct SRAs.

Although the primary data source of this Synthesis is a small number of airports that have con-
ducted risk assessments with airport-led and FAA-led SRM panels, airport operators will benefit
from better understanding the airport’s roles and responsibilities in non-airport-led SRM panels.
In addition, airport operators can benefit from understanding the experience of other industries that
conduct SRM processes.

Through the literature review, survey, and interviews with airport-led SRM panel coordinators,
existing guidance, most effective practices, and tools are consolidated to support airport operators
administering airport-led SRAs supported by SRM panels. This Synthesis study also combines the
overall experience and lessons gained during recent years to answer questions about SRAs that have
been raised during and after the FAA SMS Implementation Study.

This report can be used by airport operators who plan to undertake SRAs in the future.

DEFINITIONS

Accident—An unplanned event or series of events that results in death, injury, damage to, or loss
of equipment or property.

Assessment—Process of measuring or judging the value or level of something.
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Consequence—See Outcome.
Control—See Risk control.

Credible—Refers to a specific system state and sequence of events supported by data and expert
opinion that clearly describes the outcome. It implies that it is reasonable to expect the assumed
combination of extreme conditions will occur within the operational lifetime of the system.

Hazard—A condition that could foreseeably cause or contribute to an accident.

Incident—An occurrence, other than an accident, associated with the operation of an aircraft, that
affects or could affect the safety of operations.

Likelihood—The estimated probability or frequency, in quantitative or qualitative terms, of a
hazard’s effect or outcome.

Operational Risk Management (ORM)—A decision-making tool used by personnel at all lev-
els to increase effectiveness by identifying, assessing, and managing risks. By reducing the potential
for loss, the probability of a successful mission increases. Recently, the term has been changed to
Risk Management (RM).

Outcome—A specific system state and sequence of events supported by data and expert opinion
that clearly describes the outcome. The term implies that it is reasonable to expect that the assumed
combination of conditions may occur within the operational lifetime of the system.

Preliminary Hazard Analysis (PHA)—An overview of the hazards associated with an opera-
tion or project proposal consisting of an initial risk assessment and development of safety-related
requirements.

Preliminary Hazard List (PHL)—A list of anything that can go wrong, based on the concept,
its operation, and implementation.

Risk—See Safety risk.

Risk analysis—Process during which a hazard is characterized for its likelihood and the severity
of its effect or harm. Risk analysis can be either quantitative or qualitative; however, the inability to
quantify or the lack of historical data on a particular hazard does not preclude the need for analysis.

Risk assessment—Process by which the results of risk analysis are used to make decisions. The
process combines the effects of risk elements discovered in risk analysis and compares them against
acceptability criteria. A risk assessment can include consolidating risks into risk sets that can be
jointly mitigated, combined, and then used in making decisions.

Risk control—Reduction of risk severity and/or likelihood, through the application of engineer-
ing and/or administrative hazard controls. Risk control can also be anything that mitigates or ame-

liorates the risk.

Risk matrix—Table depicting the various levels of severity and likelihood as they relate to the
levels of risk (e.g., low, medium, or high).

Risk mitigation—Any action taken to reduce the risk of a hazard’s effect.
Risk register—A basic, ongoing working document that captures and describes risks and oppor-
tunities as they are identified together with risk accountabilities, actions where required, and review

and completion dates.

Root cause analysis—Analysis of deficiencies to determine their underlying root cause.
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Safety—The state in which the risk of harm to persons or property damage is acceptable.

Safety Assessment (SA)—Completion of the applicable SAS, the SRM five-step process of
identifying and analyzing hazards, and documentation of the SRM panel’s findings, as applicable.

Safety Assessment Screening (SAS)—An FAA form (5200-8, 5200-9, or 5200-10) used to docu-
ment the ARP Safety Assessment process. Specifically, the SAS form is used to document the appro-
priate level of assessment, the five steps of SRM, and the final signatures and approvals.

Safety assurance—The process and procedures of management functions that evaluate the con-
tinued effectiveness of implemented risk mitigation strategies, support the identification of new
hazards, and function to systematically provide confidence that an organization meets or exceeds its
safety objectives through continuous improvement.

Safety Management System (SMS)—Formal, top-down, organization-wide approach to manag-
ing safety risk and ensuring the effectiveness of safety risk controls. An SMS includes systematic
procedures, practices, and policies for managing safety risk.

Safety risk—Composite of predicted severity and likelihood of the potential effect of a hazard.

— Initial—Predicted severity and likelihood of a hazard’s effects or outcomes when it is first iden-
tified and assessed; includes the effects of preexisting risk controls in the current environment.

— Residual—Remaining predicted severity and likelihood that exists after all selected risk
control techniques have been implemented.

Safety Risk Assessment (SRA)—Assessment of a system or component, often by a panel of
system subject matter experts (SMEs) and stakeholders, to compare an achieved risk level with the
tolerable risk level. The term SRA is used for safety assessments with non FAA-led panels.

Safety Risk Management (SRM)—A formal process within an SMS composed of describing the
system, identifying the hazards, and analyzing, assessing, and mitigating the risk.

Safety Risk Management (SRM) Panel—A group created to formalize a proactive approach to
system safety and a methodology that ensures hazards are identified and unacceptable risk is miti-
gated before the change is made. An SRM panel provides a framework to ensure that, once a change
is made, the change will be tracked throughout its lifecycle.

Severity—The measure of how severe the results of a hazardous condition’s outcome are pre-
dicted to be.

System—An integrated set of constituent pieces combined in an operational or support environ-
ment to meet a defined objective. Elements include people, hardware, software, firmware, informa-
tion, procedures, facilities, services, and other support facets.

Triggers—The requirements, precursors, or organizational plans that lead to initiation of the SRA
or SA process.

ACRONYMS

SM Mission, Man, Machine, Management, and Media
AOA Aircraft operations area

ARFF Airport rescue and firefighting

ARP FAA Office of Airports

ATO FAA Air Traffic Organization

AVS FAA Aviation Safety Organization

CSA Comparative Safety Assessment

CSppP Construction Safety and Phasing Plan

FHA Functional Hazard Analysis
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ICAO International Civil Aviation Organization
LOB Line of business
OPS SWR operations
ORA Operational Risk Assessment
ORM Operational Risk Management
OSA Operational Safety Assessment
PHA Preliminary Hazard Analysis
RCA Root Cause Analysis
SA Safety Assessment (FAA-led)
SAS Safety Assessment Screening
SME Subject Matter Expert
SMS Safety Management System
SOop Standard operating procedure
SPI Safety Performance Indicator
SRA Safety Risk Assessment (airport-led)
SRM Safety Risk Management

SWR Somewhere Airport
TWR Air traffic tower

REPORT CONTENT

This report contains seven additional chapters.

* Chapter two summarizes the results of the literature review; the survey with Part 139, foreign,
and military airports and consultants; and interviews with airport staff involved with SRAs.

* Chapter three presents the most common hazard identification and risk assessment techniques
that are commonly used by the airport industry in the U.S. and elsewhere. This chapter also
provides answers to some common questions raised during the survey and interviews.

* Chapter four summarizes the SRA planning process in four phases and identifies the key deliver-
ables for each phase.

» Chapter five presents practical guidance for hazard identification and risk assessment, and
emphasizes the improvements that can be achieved when structuring the hazard identification
process.

* Chapter six complements the guidance available in ACRP Report 131 on facilitation of SRM
panels. It highlights key roles, principles, and techniques that can be used by airport staff to
achieve successful and effective SRAs.

* Chapter seven describes tools and templates to support SRAs. Some of these materials are avail-
able in the appendices.

* Chapter eight presents key conclusions and suggestions for future research.
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CHAPTER TWO

STUDY TASKS

An important step in this study was the review of methods currently used by Part 139 airports, for-
eign airports, and military organizations. The purpose of this review was to identify most effective
practices and tools that these organizations currently use. The effort relied on two key tasks: a lit-
erature review, and a survey with Part 139 airports, foreign airports, military bases, and consultants.
In addition to the survey, interviews were carried out with Part 139 staff involved with SRAs at the
surveyed airports.

LITERATURE REVIEW

The objective of the literature review was to seek most effective practices and tools used by the
industries to conduct and support safety assessments. References from various industries and differ-
ent countries were reviewed for helpful information. Guidance information presented in this report
was gathered from various sources and adapted or summarized.

Tables 2, 3, and 4 present a summary of the literature review conducted to identify common SRM
techniques used by different industries and particularly by the aviation industry. Table 2 contains spe-
cific FAA references used internally to support FAA-led SAs. An important point is that the NPRM
defines the need to establish an SRM process that incorporates five steps; however, the rule does
not provide any detail on how safety risk assessments should be conducted by the airport. Table 3
presents the references applicable to airport-led SRAs, and Table 4 presents other references used in
this study. Table 5 presents some of the available tools used in risk assessments.

SURVEY AND INTERVIEWS

This section describes the survey process used in this Synthesis study. The survey questionnaire is
available in Appendix A, and the list of airports, consultants, and other stakeholders participating in
the survey or interviews is presented in Appendix B.

The survey was carried out with airport staff and consultants who have been involved with airport
SRM, to collect information on their experience with the SRA process, procedures, and tools. The
objective was to identify most effective practices, gaps, and solutions that have been used by the
industry. Particular attention was focused on the application of SRM techniques involving multi-
disciplinary teams to evaluate safety issues associated with airports.

The majority of surveys were carried out with airport staff from Part 139 airports. A limited num-
ber of responses were obtained from foreign airports, consultants, and military bases. The questions
submitted to the airports addressed both SAs and SRAs with no distinction on the type of assessment
associated with the response; therefore the conclusions from the survey are not related to the type of
facilitation, whether led by the FAA or done internally by the airport. Table 6 summarizes the profile
of survey respondents.

Responses were obtained from 36 of 41 organizations and consultants to which the questionnaire
was submitted, representing a response rate of 87.8%. To complement the survey information,
15 telephone interviews were conducted with Part 139 and foreign airports that responded to the
survey. The purpose of the interviews was to clarify some responses and attempt to obtain materials
and tools developed by the airports. The materials obtained are included in the appendices.
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TABLE 2

FAA-LED SAFETY ASSESSMENTS (SAs)

Source

Related Content

FAA, Order 8000.369A, Safety
Management System, May 2013

To meet ICAO State Safety Program (SSP) framework, this Order
explains the SMS principles and requirements; establishes the FAA
SMS Executive Council and FAA SMS Committee; standardizes
terminology for SMS; requires FAA organizations to implement
SMS; and provides guidance to FAA organizations and their
industry segments to implement SMS.

FAA, Order 8040.4A, Safety Risk
Management Policy, Apr. 2012

This order supports FAA Order 8000.369, Safety Management
System Guidance, and establishes requirements for how to conduct
Safety Risk Management (SRM) in the FAA. This order establishes
the Safety Risk Management (SRM) policy for the FAA and also
establishes common terms and processes used to analyze, assess,
and accept safety risk.

FAA Order 5200.11, FAA Airports (ARP)
Safety Management System, Aug. 2010

Order 5200.11 is the basis for implementing SMS within the FAA
Office of Airports (ARP). It defines Safety Management System
(SMS) requirements and describes the roles and responsibilities of
ARP management and staff as well as other FAA lines of business
that contribute to the ARP SMS.

FAA Office of Airports—Safety
Management System (SMS)—Desk
Reference, V 1.0, June 2012

Describes FAA ARP internal SRM and Safety Assessment process,
including Safety Assessment Screening (SAS), using SRM panels,
SRM triggering actions and safety assessment tools [Preliminary
Hazard Analysis (PHA)], Comparative Safety Assessment (CSA),
and Operational Safety Assessment (OSA).

FAA, ARP SOP 4.00—Safety Risk
Management (SRM) Under the FAA
Office of Airports Safety Management
System (SMS), Standard Operating
Procedure (SOP), Sep. 2014

This SOP establishes uniform procedures for conducting the Safety
Risk Management (SRM) component of the ARP Safety
Management System (SMS) for certain ARP approval actions. ARP
approval for these actions can only be given after completing the
Safety Assessment (SA) in accordance with the SRM component.

FAA JO 1000.37A, Air Traffic
Organization Safety Management System,
May 2014

Order JO 1000.37A establishes the SMS policies for ATO, defining
the scope, requirements, and applications, and establishes the
responsibility for owning and executing the SMS to all employees
at all levels of the ATO.

FAA, Air Traffic Organization, Safety
Management System (SMS) Manual
version 4.0, May 2014

This SMS Manual describes the objective of the ATO SMS and the
interrelationship among the four components of the SMS, and
instructs readers on the process of identifying safety hazards and
mitigating risk in the National Airspace System (NAS). The
Manual is complemented by the Safety Risk Management
Guidance for System Acquisitions (SRMGSA), ATO Safety
Guidance (ATO-SG) documents, and other FAA safety documents,
to carry out the safety mission of the FAA and requirements of the
SMS.

Source: ASM Consultants.
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TABLE 3

AIRPORT-LED SAFETY RISK ASSESSMENTS (SRAs)

Source

Related Content

FAA, Notice of Proposed Rulemaking
(NPRM), Federal Register Volume 75,
Issue 194 (Oct. 7, 2010)

Proposed amendment to Part 139 to require certificate holders to
establish an SMS for the airfield environment. The FAA proposal
specifies implementation of a systematic process to analyze hazards
and associated risks using a 5-step process, with no further specifics
on the SRM process.

FAA, AC 150/5200-37A (Draft), Safety
Management Systems for Airports, 2012

This AC, released in draft to supplement the NPRM, presents the
concepts of a Safety Management System (SMS) and provides
detailed guidance about developing and implementing SMS on an
airport. It applies to all civil airports when adapted to the size,
activity level, staff level, and resources of each facility. Also, it
establishes guidelines for SMS implementation for and by airport
operators at Part 139 airports.

ACRP Report 1: Safety Management
Systems for Airports, Volume 2:
Guidebook, 2009

Reference to help users understand what constitutes an airport
SMS; describes its components and their interactions; and offers
guidance in the planning, implementation, and operation of an
airport SMS.

ACRP Report 131: A Guidebook for Safety
Risk Management for Airports, 2015

Guidebook organized to help airport staff understand where the
SRM process falls within an overall SMS. The guidebook provides
information on conducting a safety risk assessment (SRA),
explaining how small airports with fewer resources can scale it
down. Tools and templates are provided as appendices.

ACRP Synthesis 37: Lessons Learned from
Airport Safety Management Systems Pilot
Studies—A Synthesis of Airport Practice,
2012

Describes data and information from the FAA SMS Pilot studies
initiated in 2007 and completed in 2011.

Source: ASM Consultants.

TABLE 4
ADDITIONAL SRA REFERENCES

Source

Related Content

Aviation Risk Management Solutions
(ARMS) Working Group, The ARMS
Methodology for Operational Risk
Assessment in Aviation Organizations,
2010

Presents a methodology for Operational Risk Assessment (ORA).
The primary target for the methodology is the airlines, but it is
also applicable to other aviation organizations, such as airports.
The working group consisted mainly of safety practitioners from
airlines.

FAA/EUROCONTROL ATM Safety
Techniques and Toolbox, V2.0, Oct. 2007

Document contains some of the best safety assessment techniques
available in 2007 for Air Traffic Management applications, based
on the joint experience of the FAA and EUROCONTROL, and
based on a review of more than 500 safety techniques used in nine
industries. The result is a set of 27 techniques that can be used by
safety practitioners and managers to evaluate and improve safety in
Air Traffic Management.

Bircham, B., A Simple Guide to Hazard
Identification, Presentation, Amey Seco,
1999

PowerPoint Presentation of practical guidance for identifying
hazards by individuals or a panel approach.

Naval Safety Center, Time Critical Risk
Management (TCRM) Multimedia
Training Module, Facilitator Guide,
Version 2, Aug. 2009

Training module introduces a tool to help improve performance in
applying the four principles of risk management:

o Accept risk when benefits outweigh the cost.
e Accept no unnecessary risks.
e Anticipate and manage risk by planning.

e Make risk decisions at the right level.

(continued on next page)
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TABLE 4
(continued)

Source

Related Content

Pullan, P., Murray-Webster, R., A Short
Guide to Facilitating Risk Management,
2011

Describes how skilled facilitators can help groups who need to
manage risk. The focus is the brainstorming workshop.

European Commercial Aviation Safety
Team (ECAST)—SMS WG, Guidance
on Hazards Identification, Mar. 2009

This document develops the concept of “the hazard” within a safety
risk management framework, which also defines risk, safety events,
undesirable events, outcomes, consequences, and risk controls
(barriers or mitigations). It describes the basic concepts behind
hazard identification methodologies (data-driven and qualitative).

European Commercial Aviation Safety
Team (ECAST)—SMS WG, Planning and
Conducting FHA Sessions, Jan. 2003

The purpose of this Guidance Material is to provide
recommendations to conduct sessions to identify a hazard and its
worst credible effect. It describes the role of the panel and the
psychology of the brainstorming session, in addition to practical
guidance for planning the workshop.

National Aerospace Laboratory (NLR),
Safety Methods Database, V1.0, Mar. 2013

Living document that presents an overview of Techniques,
Methods, Databases, and Models that can be used during a Safety
Assessment. Divided into three parts: Part 1—Overview of Safety
Methods; Part 2—Statistics; and Part 3—References. Includes
description of 807 methods. This version includes the methods
identified in a project on safety methods conducted by NLR for the
FAA in 2011-2012.

Air Force Pamphlet 90-803, Feb. 2013

This pamphlet provides the definitions, guidelines, procedures, and
tools for integration and execution of risk management as a risk
reduction process to assist personnel in identifying and controlling
safety and health hazards in making informed decisions. The term
“Operational Risk Management” (ORM) has been replaced with the
term “Risk Management” (RM) to emphasize the importance of
hazard and risk mitigation and management in all aspects of the Air
Force, not just Operations.

UK Civil Aviation Authority, CAP 760—
Guidance on the Conduct of Hazard
Identification, Risk Assessment and the
Production of Safety Cases for Aerodrome
Operators and Air Traffic Service
Providers, Dec. 2010

This document is a consolidated reference addressing the
development of Safety Cases for the purposes of assuring the safety
of ATS and airport operations. The guidance is based on a seven-
step safety assessment process to airport operators and ANSPs on
the development of a Safety Case and, in particular, on hazard
identification, risk assessment and the mitigation techniques that
may be used. A Safety Case presents adequate evidence and
argument to demonstrate that the new system or change is tolerably
safe.

EUROCONTROL, Guidelines for the
identification of hazards—How to make
unimaginable hazards imaginable?, NLR-
CR-2004-094, Mar. 2004

Presents guidelines on how to perform hazard identification
brainstorms. These guidelines are based on experience at NLR and
supplemented with other knowledge judged valuable. Combinations
of functional and brainstorming approaches to hazard identification
are expected to be valuable because of the different subsets of
hazards these methods yield. It is recommended and motivated to
perform brainstorms first.

Source: ASM Consultants.
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TABLE 5
SAFETY ASSESSMENT TOOLS

Source

Related Content

FAA Air Traffic Organization—SRM
Panel Orientation Briefing, July 2015

Model briefing for SRM panels.

EUROCONTROL, Air Navigation System
Safety Assessment Methodology (SAM),
Ed. 2.1, Oct. 2006

Guidance material for conducting safety assessment of air
navigation systems. This toolkit/manual was developed by the

EATMP Safety Assessment Methodology Task Force (SAMTF).

The manual contains best practices for safety assessment of Air
Navigation Systems and provides guidance for their application.

ICAO Toolkit, 2013

The toolkit is downloadable and includes the latest editable
appendices of the ICAO Safety Management Manual (SMM)
3rd Ed., 2013.

Civil Aviation of New Zealand, Aviation
Risk Management, an Introduction,
Booklet 4, June 2013

Quick reference guide for practicing risk management.

Source: ASM Consultants.

TABLE 6

SUMMARY OF SURVEY PARTICIPANTS

SMS Implementation Study Participant
Organization Category
Yes No Total
Large Hub 3 9 12
Medium Hub 4 4 8
Small Hub — 1 1
Part 139 Airport
Non-Hub 2 — 2
Reliever 1 — 1
GA 1 — 1
Foreign International — 5 5
Military Bases Air Force — 3 3
SMS Consultants N/A 3 — 3
Total 14 22 36

Note: N/A = not applicable.
Source: ASM Consultants.
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It is important to note that only a small percentage of Part 139 airports have conducted SRAs or
had SAs led by FAA, and that most airports currently using SRAs and SAs in a routine basis are
medium and large hub airports. Therefore it was difficult to obtain survey responses from smaller
airports, as shown in Table 6.

SURVEY RESPONSES

Each airport participating in the survey received a questionnaire with 22 questions about their experi-
ence conducting safety assessments. A summary of the responses to each question in the survey follows.

Question 1: Who were the SRA or SA facilitator(s), and how many SRAs or SAs were completed at
your airport?

At least 12 Part 139 airports that responded to the survey indicated they had SAs led by the FAA,
in most cases by FAA ATO facilitators. Of the 25 Part 139 airports responding, 14 had SRAs led by
airport staff.

The foreign airports surveyed use SRAs on a regular basis. Most risk assessments were led by air-
port staff, with an average of 40 SRAs per year reported by those five foreign airports. Most of those
SRAs were developed by a small group of airport staff, and the large majority of discussions with
stakeholders were not facilitated in a brainstorming session to identify hazards and assess risks. One
of the foreign airports reported the availability of staff specifically for the development of SRAs. The
military organizations surveyed indicated they have specific trained staff who develop preliminary
assessments to discuss with the group affected by the issue; however, this procedure is normally used
in situations in which time is not a critical factor.

Question 2: What criteria do you use for selecting a facilitator?

A summary of responses is presented in Figure 1. A few Part 139 airports identified FAA facilitators
as leading SA brainstorming sessions. One airport pointed out that engineers from construction/
design firms have acquired skills to facilitate airport-led SRAs, particularly for safety issues related
to airfield improvement formulation, design, and construction. Another Part 139 airport indicated
that cost was the basis for selecting and hiring consultants to facilitate the SRAs.

Foreign airports use their own staff for most risk assessments; however, the process is
slightly different, and most hazards are identified and risks assessed by a small team. In the

Question 2
100%
80%
40%
20% I
0%
General SRA Topic Expert SMS Consultant  Airport Staff Other

Facilitator
@Part139 @Foreign [ Military

FIGURE 1 Selection of SRA facilitators (Source: ASM Consultants).
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military organizations surveyed, risk assessments were conducted by their own staff, military or
civilian.

Appendix F of the FAA ARP SMS Desk Reference (2012) provides a list of qualifications that can
be used for hiring SRM consultant services, including SRA facilitators.

Question 3: During SRM panel meetings the facilitator uses

Responses to question 3 are summarized in Figure 2. The majority of the respondents use a risk
matrix, visual aids, and risk assessment worksheets. Foreign airports rely less on a briefing to stake-
holders; preliminary risk assessments are prepared by a small team, and information is circulated
among stakeholders, rather than having a brainstorming session managed by a facilitator. Military
staff using the Operational Risk Management (ORM) approach use checklists of common hazards
(however, the small sample of military organizations does not allow general inferences). Few air-
ports have defined meeting rules for SRA brainstorming sessions.

Some Part 139 airports have developed quick reference guides containing basic information
required during the brainstorming sessions, including the risk matrix, likelihood and severity defini-
tions, and guidance on the SRM process. Sometimes a “one-page” guide worksheet is used as an aid
to the SRA exercise.

For most SAs and SRAs related to formulation, design, and construction of airfield improvements,
the use of concept drawings, plans, maps, illustrations, and other information to help understand the
context and the changes are common. Military organizations use “electronic staff packages” contain-
ing references, forms, templates, and other tools to support Risk Management.

The FAA and many Part 139 airports use a PowerPoint briefing template. The briefing is
modified to address the safety issue to be assessed, and the content includes the scope of the
project, panel introductions, administrative issues, and an explanation of the SRA process. The
briefing is considered helpful, particularly for participants with little experience with safety
assessments.

Question 4: How do you identify panel members, including subject matter expertise?

Responses for question 4 are summarized in Figure 3. Airports rely on stakeholders affected by the
safety issue to compose the SRM panel. A number of observers and airport staff have participated

Question 3
100%

80%

60%

40%

20%

0%

Risk Matrix Meeting Rules Briefingto  Visual Aids Worksheets Checklists
Panel

@Part139 MmForeign @ Military

FIGURE 2 Tools used in SAs and SRAs (Source: ASM Consultants).

Copyright National Academy of Sciences. All rights reserved.

15


http://www.nap.edu/23622

Airport Safety Risk Management Panel Activities and Outcomes

16

Question 4

100%
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60%

40%
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Stakeholder Function Experienced SME Observer Training Other
Impacted  Impacted Staff

EPart139 M@Foreign O Military

FIGURE 3 Panel participants (Source: ASM Consultants).

in SRAs to gain practical experience. A few airports have brought observers from other airports to
acquire and share their experiences.

Most foreign airports indicated the importance of including airline pilots and the regulator to review
safety assessments, and in the majority of the cases air traffic control staff is part of the panel review-
ing the analysis. Few airports indicated that specific subject matter experts (SMEs) were brought in to
participate in the SRM panel. Many Part 139 airports have hired consultants to facilitate the sessions.

Question 5: Which are your major obstacles to convening a panel to conduct an SRA?

This was a key question in the survey, particularly to identify gaps that Part 139 airports have expe-
rienced when conducting SRAs. Response results are summarized in Figure 4.

The major difficulty reported by all categories of organizations surveyed was the scheduling of
SRA sessions to ensure participation of key stakeholders. Foreign airports also reported that the lack

Question 5

100%
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Lack of Lack of Lack of Difficulty to Difficulty Difficulty Time Difficulty Other
Guidance Facilitation Panel Find Getting Finding SME Required Scheduling
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@EPart139 @Foreign @EMilitary @ Consultants

FIGURE 4 Major difficulties in conducting SRAs (Source: ASM Consultants).
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of specific training for stakeholders participating in risk assessments has been a major issue. One
probable reason is that the brainstorming session is not facilitated and there is no briefing to help
participants understand and get familiar with the process. The time required to complete an SRA
involving several airport staff is another major issue identified in the survey.

Most Part 139 airports responding to the survey have experienced a limited number of airport-led
SRAs and indicated some difficulty responding to this question. Some airports reported that they had
limited experience with safety assessments and therefore had to rely completely on the facilitation
team of FAA staff or consultants.

Question 6: What are your most common triggers for convening an SRM panel?

The majority of safety issues that led Part 139 and foreign airports to trigger SAs and SRAs were
related to formulation, design, and construction associated with CIPs, as shown in Figure 5. Most
SAs, particularly at airports that had not participated in the Pilot Study, were initiated after receiving
notification from the FAA that they would convene a panel.

SRAs generated from accidents and incidents at the airports were another frequent trigger for
SRAs. Few Part 139 airports have used SRAs to evaluate new or revised standard operating proce-
dures (SOPs). In the past few years it has become more common to have SRAs prior to special events
(e.g., Super Bowl, air shows).

Question 7: Which airport area was impacted by the project/change that triggered the SRA?

As expected, most Part 139 and foreign airports use SRAs for safety issues associated with the air-
side, in both the movement and nonmovement areas. There have been few experiences using SRAs
for landside issues, particularly by Part 139 airports. However, some airports with more mature SMS,
including Part 139 airports, have found it beneficial to use the SRA process to evaluate landside
safety issues.

Question 8: How does the airport document panel results?
Full SA reports have been developed to document those SAs led by the FAA. Some Part 139 airports

have developed simple templates to document SRAs triggered by internal processes and involving
few stakeholders.

Question 6
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FIGURE 5 SRA triggers (Source: ASM Consultants).
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Some foreign airports prepare comprehensive reports, depending on the complexity of the
safety issue. A couple of foreign airports surveyed use only a risk assessment template with sum-
mary of risk mitigation actions and approvals. Some foreign airports use a preliminary hazard
analysis to determine the need for further in-depth analysis of a safety issue. These studies are
called Safety Study, Aeronautical Study, or Safety Case, depending on the convention used by
the specific country. For Part 139 airports, a preliminary hazard analysis may be performed and
lead to convening a panel for the safety assessment, similar to the safety assessment screening
used by FAA ARP.

Question 9: What is the method for mitigation follow-up?

Based on the responses obtained, there is still a major deficiency in ensuring that risk mitigation
actions defined in an SRA are actually implemented and monitored. A few Part 139 airports keep
track of risk controls defined in the SRA; however, the procedures are still not systematic. Chapter
seven presents techniques to improve implementation and monitoring of risk mitigation actions,
gathered from the literature review and foreign airports.

Most Part 139 airports rely on the assigned responsibilities described in the SRA Report, or a
summary of control actions is passed to contractors for inclusion in the Construction Safety and
Phasing Plan (CSPP). It is important to note that a CSPP contains actions under the responsibility
of the airport contractor and that some of the actions may fall under the responsibility of another
airport stakeholder. A couple of Part 139 airports have reported difficulties obtaining the support of
stakeholders when the risk control action can affect their operations and cause delays.

The NPRM issued by the FAA in 2010 requires that Part 139 airports “establish and main-
tain records that document the certificate holder’s Safety Risk Management processes” and that
these records ““shall provide a means for airport management’s acceptance of assessed risks and
mitigations.”

FAA Order 8040.4A, which is only applicable to FAA-led SRM panels, points out the need to
include a methodology for monitoring and tracking the predicted residual risk. FAA typically identi-
fies parties responsible for mitigations within the SA documentation. ATO’s SMS Manual provides
guidance to ATO personnel on developing monitoring plans and tracking of mitigations.

Every foreign airport surveyed indicated that it tracks completion of those actions. A few Part 139
airports have risk registers to monitor completion of risk control actions; however, it was not possible
to assess how effective these systems are.

Some foreign airports from Europe and Asia record the actions in a risk register, however these
airports think there is still room for improvement. One foreign airport reported that an airport staff
is appointed to manage risk mitigation actions, and a summarized plan is developed to ensure the
actions are implemented.

Question 10: Do you have predefined procedures to handle conflicts during meetings and, if so, what
are they?

Other than attempting to obtain consensus and possibly voting when conflicting assessments are
presented during brainstorming sessions, there are few predefined procedures to handle conflicts.
Possibly this has to do with the lack of specific guidance and training on facilitation of brainstorming
sessions for safety assessments. Some guidance on resolving these conflicts is presented in chapter
six. A summary of responses to question 10 appears in Figure 6. One of the consultants indicated use
of FAA Order 8040.4A—Safety Risk Management Policy as general guidance.

Most Part 139 airports prefer to document the issue or opinion when a conflict arises during
the sessions. Many airports reported the importance of a skilled facilitator to handle undesirable
situations and control the duration of the session. When a consensus cannot be achieved about the
severity or likelihood of a risk, many airports responded that they tend to use the highest level of
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FIGURE 6 Techniques for resolving conflicts during SRAs (Source: ASM Consultants).

risk in the assessment. One of the techniques that has been used during conflicts is to have a ses-
sion break.

Question 11: How are media and public inquiries and participation handled?

Few airports provided any response to this question. Most Part 139 airports have not faced this type
of inquiry, and none of the SAs or SRAs conducted had participation of media or general public.
However, many Part 139 airports pointed out that safety assessment related information requested
would be provided if supported by local sunshine laws.

Question 12: What are lessons learned and advice to share with other airports conducting SRM panels?

A summary of responses to this question appears in Figure 7. Many airports find that preliminary
information passed to the panel before the meeting and during the brainstorming is beneficial to a
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FIGURE 7 Summary of SRA techniques used (Source: ASM Consultants).
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successful SRA. In most cases, SMS consultants make extensive use of material prepared for the
specific SRA. Some airports prefer not to develop a preliminary list of hazards because it may cause
bias and limit creative thinking during the brainstorming process.

Some airports have developed Quick Reference Guides to assist the SRA process. A couple of for-
eign airports surveyed have been promoting the importance of SRAs by organizing safety workshops
with the participation of stakeholders and other airports. A few airports have used smaller groups
associated with specific airport functions for preliminary risk assessments, particularly when more
than 20 stakeholders are involved in the SRA.

A few Part 139 airports reported using the information from past projects, particularly when
involving construction activities on the airside. During the SRA briefing, some airports have
reminded the panel to use a compassionate attitude toward safety and a collaborative approach
during the brainstorming session. To demonstrate the importance of the assessment, some air-
ports have the director or other high level management representative attend the beginning of
the session.

The survey indicated that airport operators believed it was beneficial to have observers from other
airports involved in the process. This allows the visiting airport representatives the opportunity to
gain practical experience and knowledge to use at their airports, which may be in the early stages of
SMS implementation.

One consultant reported having preliminary meetings with the FAA, airport operations, and engi-
neering to identify key hazards and pre-populate the SA and SRA worksheet before bringing the
airlines and other stakeholders to discussions. During the initial briefing in the second meeting, the
facilitator makes it clear that the list is only preliminary, to help initiate the brainstorming process.
When using the preliminary hazard assessment, the total duration of the second session involving the
complete panel can be better managed because the information is better organized and many hazards
and risks have been identified.

The preliminary material is normally circulated at least 1 week before the meeting. Some consul-
tants reported limiting panels to a maximum of 20 participants to make the session more manageable.
One of the consultants noted that the FAA ATO has a template for the SRA briefing that may be used
by the airports.

Having an experienced facilitator with expertise in the area being discussed is key to an effective
SRA, according to responses to question 12. A lunch break sponsored by the airport helps bringing
the group together and serves to recharge energy for the second half.

Question 13: What kind of tools does your airport use to complete a risk assessment?

As illustrated in Figure 8, templates, checklists, worksheets, and preliminary lists of hazards have
been used by many organizations surveyed. A few airports indicated the use of one-page templates,
and most Part 139 airports have used the available FAA guidance. PowerPoint presentations, projec-
tors, flip charts, and white boards have been used extensively to identify and highlight hazardous
conditions and to keep track of the assessments and SRA worksheets.

Question 14: What additional tools would be beneficial to the maturing of SRA process?

Many airports pointed out the need to have specific SRA training and guidance to airport staff.
Some tools, including lists of typical hazards and industry baseline risk levels, are available in the
recently published ACRP Report 131 and were not considered in the survey. Figure 9 summarizes
the responses to question 14. Some of the tools and templates identified by the respondents appear
in the appendices of this report.

One airport indicated the need to develop an electronic risk register to help the airport keep track
of hazards and risk control actions. Many of the airports were interested in developing electronic
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FIGURE 8 Basic SRA tools (Source: ASM Consultants).
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FIGURE 9 Additional SRA tools (Source: ASM Consultants).

tools (e.g., electronic worksheet) that could be helpful in running the SRA exercise. One of the con-
sultants reported using the FAA internal SMS documentation (ARP SMS Desk Reference 2012) to
develop similar tools that can be applied by Part 139 airports.

Question 15: How do you verify that existing and new risk controls are implemented?

Figure 10 summarizes the responses to question 15. It is clear that this is a major deficiency that Part
139 airports need to overcome. Many respondents cited the CSPP as the main tool to ensure that risk
controls will be in place; however, it is important to note that the CSPP describes only the contractor
responsibilities, and other stakeholders may be in charge of other measures. Also, even if the CSPP
documents those risk controls, the airport can oversee those measures to make sure they are imple-
mented and that the outcome is effective to reduce risks.
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FIGURE 10 Safety assurance of risk mitigation actions (Source: ASM Consultants).

The most common response for verifying implementation was Part 139 airport inspections by
operations staff. One of the airports developed a special form to track risk mitigation actions; it
appears in Appendix C.

Question 16: What was the total duration of the SRM panel meeting(s)?

The time required to complete an SA and SRA and the additional workload by the stakeholders
involved has been a major concern by Part 139 airports. Comparison between Part 139 and foreign
airports indicate similar time spent with SRAs. As expected, as the complexity of the safety issue
increases, the time it takes to perform the risk assessment increases proportionally.

Foreign airports tend to involve fewer people to prepare a preliminary risk assessment that is
discussed during a regular safety meeting for the given project or change. Some foreign airports
commonly establish safety working groups for projects and have regular periodic meetings. These
meetings provide the opportunity to discuss new hazards and track the status of risk mitigation
actions in a continuous process that appears to be quite effective.

Based on the small sample of military organizations, risk assessments take from 2 to 4 hours to
complete; however, the sample of military organizations is too small for a strong inference. The
military organizations use ORM standard procedures and have gained strong experience with this
approach. Figure 11 summarizes responses to question 16.

Question 17: Based on the SRAs and SAs completed at your airport, please indicate the approximate
number of participants in the panel meetings.

As expected, there is a wide range of panel sizes conducting SAs and SRAs, and results were similar
for both Part 139 and foreign airports. Panels ranged from five to 25 people for most assessments.
However, for the foreign airports surveyed, only one or two people are responsible for developing a
preliminary risk assessment before it is discussed with the panel. The maximum number of people
convened was 50, at a foreign airport. For military organizations, an average of nine people compose
the SRM panels—once again, this inference is based on a small sample size.

Limiting the number of panel participants was also a challenge, as most airport stakeholders can
be impacted by changes in the airfield and there has been significant interest in participating in SRM
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FIGURE 11 Duration of SRAs (Source: ASM Consultants).

panels to gain experience. Some airports highlighted the importance of balancing the need to identify
as many hazards as possible with the need to keep the exercise as practical and fast as possible. Some
consultants indicated the need to split a large group into smaller groups to keep facilitation under
control and make the brainstorming more effective.

Question 18: How did you avoid long SRM panel meetings?

A summary of responses to this question appears in Figure 12. Airports with mature SMS and the
military organizations make extensive use of preliminary risk assessments and premeeting informa-
tion circulated among stakeholders and panel members.

Preliminary information has proved to be effective, particularly when enough preparation time
allows panel members to have internal discussions within the subgroups and may prevent longer
discussions during the brainstorming meeting. The military organizations use standard procedures
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FIGURE 12 Techniques to control SRA duration (Source: ASM Consultants).
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and are able to complete risk assessments within 2 to 4 hours, based on the small sample of air force
bases evaluated.

It is important to remember the response by a consultant to question 12, who reported having a
preliminary brainstorming with a smaller group in preparation for the SRA with all stakeholders
involved. The preliminary assessment of hazards saves time and allows structuring the brainstorm-
ing session for more effective results. However, another airport reported avoiding using preliminary
lists of hazards or even preliminary assessments because the outcome of the SRA may be biased and
some important contributions to the brainstorming process may be lost.

Another important help to limit the duration of an SRA is to have a skilled and experienced facilitator.
Splitting the attendees into meetings of smaller groups before a final meeting is convened with repre-
sentatives of all stakeholders also was believed to be an effective way of managing an SRA’s duration.

Question 19: Some risk mitigation actions have not been implemented because

Responses to this question are summarized in Figure 13. Most organizations, particularly the mil-
itary, will implement every risk control established in the SRA. Some foreign airports have not
implemented actions because of the high cost involved. Also, some Part 139 airports have found
it challenging to coordinate and assign responsibilities when external organizations are involved,
particularly when the actions may impact that organization’s operations. One airport indicated that a
CIP had to be postponed because risk control actions would affect the airport capacity.

In addition, with limited experience in the United States, many stakeholders assume that the SRA
exercise is complete upon approval of the report. In reality, it is necessary to monitor hazards and
risks continuously, during the entire duration of the project or change.

Some Part 139 and foreign airports have developed special checklists for tracking and oversight
of risk mitigation actions. When there are significant changes in conditions of the system evaluated
in the SRA, the impact of those changes can be evaluated and a corrective action plan can be devel-
oped, if necessary.

Foreign airports reported that it is harder to ensure implementation of risk mitigation actions
assigned to external airport stakeholders, simply because these actions are not under the control of
the airport or may impact the stakeholder’s operations.
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FIGURE 13 Reasons for not implementing risk control actions
(Source: ASM Consultants).
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FIGURE 14 Main challenges in the SRM process (Source: ASM Consultants).

Question 20: The Safety Risk Management (SRM) process is composed of steps that are followed
according to the methodology applied (e.g., FAA-led SAs use five steps). Which of the steps used in
your SRA was the most challenging ?

As shown in Figure 14, the greatest challenges are associated with the analysis and assessment of
risks. Many airport staff find the process subjective and apt to lead to a broad range of opinions.
However, the main challenge is making sure that risk mitigations will be implemented and monitored.
Some effective techniques to track risk control actions are discussed in chapter seven. A few Part 139
airports have faced difficulties with risk identification; however, improvement is expected as the SRM
process becomes part of the routine work and airport staff becomes familiar with risk assessments.

There is still some misunderstanding on the differences between hazard, cause, risk, and effect.
ACRP Report 131 clarifies these differences, and it is suggested to include these definitions with

examples in a Quick Reference Guide for SRAs, as presented in Appendix D.

Another challenge that was reported is the delay or difficulty of getting approval by upper man-
agement for implementation of certain risk control actions involving higher costs or workload.

Question 21: The SRA outcome was

Alarge majority (88%) of organizations and consultants surveyed found beneficial results from SRAs.
Risk assessments have helped those organizations safely implement projects and changes. Some for-
eign airports with mature SMS have reported monetary savings from avoiding accidents and reducing
insurance costs. Foreign airports that have implemented SMS in the last decade use safety assessments

on a routine basis because they find value in systematically controlling safety risks.

Question 22: Please describe any lessons learned when convening SRM panels that may be helpful
to other airports.

A wide range of answers were obtained from this question and are summarized in the following lists:
Challenges

* The logistics of the meetings was difficult and time consuming to handle.
* Effective reporting and approval of report
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Workload required to complete SA and SRAs

Difficulty to facilitate brainstorming with large number of participants
Unable to train staff in facilitation techniques

There is little information available about typical industry risk levels.

How should airports deal with construction changes? Is a new SRA required?

Lessons Learned—Planning SRAs

Circulate relevant information prior to SRA meetings.

Provide background information and briefing to panel participants on the SRA process.

Get decision makers to participate in meetings.

Having facilitators with expertise and skills is key for successful SRAs.

Establish working groups for CIPs.

Gain experience sending observers for SRAs at other airports.

Ensure participation of construction management in the SRM panel and working group to dis-
cuss potential changes to the project.

Bring pilots and controllers because they can bring valuable contribution to the SRA.

Avoid gaps in key experience; operational or risk analysis and facilitation experience alone
provides ineffective assessments; combination of experiences is essential.

Involve competent people who are familiar with the activities involved.

Lessons Learned—Brainstorming

Encourage participation of stakeholders impacted by safety issue.

Offer lunch as an SRA break.

Restate key definitions like hazards, risks, and consequences.

Use as many illustrations as possible during the briefing to characterize the safety issue.
Prepare illustrations to explain complex hazards.

Have the airport manager welcome panel participants during the briefing to enforce the level
of importance of the SRA.

Do not completely assign responsibility for risk control actions to manager level; tasks should
be assigned to supervisor or team leader levels.

Find the correct level of detail; keep it as simple as possible but do not over simplify.

Lessons Learned—SRA Reporting

Keep reports concise and meaningful to management and decision makers.

Make risk mitigation guidelines available to the industry.

Write SRA reports to “non-specialists.”

Complete the SRA report as soon as possible and circulate while the panelists have recent
memory of discussions.

Develop an objective plan for implementation and monitoring of risk mitigation actions.

CONCLUSIONS OF SURVEY

Based on the analysis and descriptive statistics of responses, it is possible to infer these key conclu-
sions from the survey.

* Itis evident that those Part 139 airports that have taken the initiative to lead their own SRAs are

having some difficulties finding airport-specific training programs on SRA planning, facilita-
tion, and reporting. For the time being, consultants and FAA personnel primarily provide plan-
ning, facilitation, and reporting services for SAs and SRAs.

A large majority of airports found that SRAs are beneficial; those Part 139 airports with
more mature SMS and foreign airports that have implemented SMS for more than 10 years
use SRAs on a routine and voluntary basis, and as a requirement under their internal SMS
program.
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Many of the airports surveyed indicated the benefits of having an experienced facilitator guid-
ing the risk assessment process, supported by SRM panels; hazard identification and risk
assessments can be more effective.

Two of the main concerns reported by airports were SRA scheduling and the duration of the
brainstorming session. Sometimes it is difficult to schedule participation of key people, and the
SRA process demands a significant amount of time.

Some airports have confidence issues using subjective risk assessments with the help of a
risk matrix; these airports are seeking additional tools, guidance, and training to conduct
effective SRAs.

A major deficiency of the SRA process, reported by Part 139 and foreign airports, is the
safety assurance of risk control actions; airports are still seeking more effective means to
ensure that risk controls are implemented and monitored upon completion and approval of
the SRA report.
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CHAPTER THREE

UNDERSTANDING THE SAFETY ASSESSMENT METHODOLOGY

During FAA’s Part 139 SMS Implementation Study in 2011, 14 airports participated in the program
with the intent to implement the Safety Risk Management and Safety Assurance components of
SMS. Since then, those airports and other Part 139 airports have conducted airport-led SRAs; how-
ever, there are still some questions about the process:

* Is the risk assessment methodology being used accurate enough?

* Is there a better process that is more accurate and faster to perform?

¢ Is there another methodology that does not require involving so many stakeholders? Scheduling
these meetings has been a real pain!

The best way to answer to these questions is to present risk assessment techniques that have been
used by the industry and particularly by foreign airports that already have mature SMS and SRM
processes. These techniques are presented in the next section of this report.

The majority of SRAs conducted by Part 139 airports were related to airside issues and particu-
larly to CIPs. In many situations, the airports hired a consultant to manage and facilitate the SRA. For
complex issues, a panel of airport staff and external stakeholders was convened for discussions with
the support of a facilitator (Landry et al. 2012). Airport staff, FAA, or consultants led the facilitation
during the SRA sessions.

The basic safety assessment process for complex safety issues typically involves convening a
panel of subject matter experts. This approach was used by Part 139 airports in the Implementa-
tion Study and by airports participating in FAA-led panels. FAA ARP also uses a safety assessment
screening tool to evaluate the need to convene a FAA-led panel to conduct their SAs.

The process of creating the SRM panel involves selecting representatives of airport stakeholders
who could be affected by the safety issue or change. A facilitator leads the brainstorming session to
identify hazards, assess risks, and define actions to control risks. The process has been used exten-
sively in the aviation industry, particularly by air traffic organizations. FAA ATO has gained experi-
ence by applying the technique to safety issues in their area of responsibility.

The SRA process that has been used by Part 139 airports is comprised of a cluster of risk assess-
ment techniques that have improved its effectiveness. FAA’s proposed SMS rule would require Part
139 airports to use a general five-step SRM process but does not go into further detail. Specific
techniques are used in each step of the process, as presented in Table 7.

Some techniques listed in Table 7 are discussed further in chapter five. Because the process is new
and airport staff has had little experience with this type of approach, it creates a significant workload
that previously did not exist at Part 139 airports. It is not unusual that airports will have questions
about SRM and SRAs at this early stage of SMS implementation; however, the number of questions
should decline as airport staff becomes more familiar with the process.

RISK ASSESSMENT METHODOLOGIES USED BY AIRPORTS
Most foreign airports rely on ICAO guidance to conduct risk assessments. Although the five foreign

airports surveyed in this study use panels, only in special cases do they use facilitators for discus-
sions and brainstorming. The basic process used by those foreign airports relies on a preliminary risk
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TABLE 7
TECHNIQUES USED BY SRM PANELS
Technique Used in Reference
SRM Step SRA or SA Session SRA SA
1 - Describe the 5M (Mission, Man, o ACRP Report 131 (2015)
System Machine, Media,
Management) o FAA Order 8040.4 (2012)
2 - Identify the Brainstorming, Root o ACRP Report 131 (2015) * FAA Order 5200.11 (2010)
Hazards Cause Analysis e ACRP Report 1, Vol 2 * ARP SMS Desk Reference
(2009) V1.0 (2012)
3 - Analyze Risks Brainstorming and Risk | e Airport’s SMS Manual e FAA Order JO 1000.37A
Definitions (severity e FAA AC 150/5200-37A (2014)
and likelihood) e ATO SMS Manual V4.0
(2014)
4 - Assess Risks Risk Matrix o Airport’s SMS Manual
e FAA AC 150/5200-37A
5 - Mitigate Risks | Brainstorming, o Airport’s SMS Manual
Consensus, and o ACRP Report 131 (2015)
Documentation

Source: ASM Consultants.

assessment conducted by a small group or even an individual. The documented results of the risk
assessment are circulated among stakeholders for comments and suggestions, and the assessment
is presented in regular meetings in which further discussions lead to an agreed list of risk control
actions with associated responsibilities. The preliminary risk assessment report is then consolidated
with the final changes and circulated again for approval.

Some foreign airports have successfully reduced the time required for a panel session by using the
same approach, that is, circulating a preliminary risk assessment among the stakeholders. However,
a significant disadvantage of this approach is that there is no facilitated brainstorming that can build
synergy and obtain buy-in on key decisions.

More recently, airports in the United Kingdom and Asia have made an attempt to introduce the
bow-tie model (see Table 8) to assess airport safety issues. For example, the bow-tie method has been
adopted by Manchester Airport as its standard for SRAs and was included it in its 2015 Aerodrome
Manual, which incorporates the SMS Manual.

A study (NLR, NLR-CR-2012-582, 2013) developed by the NLR Air Transport Safety Insti-
tute for the FAA, identified several risk assessment methods for safety risk management used in
the aviation industry. One of the objectives of that study was to identify risk assessment methods
that best serve specific programs and can help harmonize risk assessment and risk management
across the FAA lines of business. A summary of those methods that could be applied to airport
safety issues appears in Table 8. The list is not comprehensive, and other methodologies are
available to the industry; however, those techniques may not be practical when applied to airport
safety issues and airport staff; some techniques may require the assistance of operational special-
ists and statisticians. Many methodologies listed in NLR-CR-2012-582 are seldom used by Part
139 airports.

FAA ARP primarily uses the Preliminary Hazard Analysis (PHA) to analyze the development and
modification of ARP standards, and airport planning projects. The FAA ARP SMS Desk Reference
(2012) suggests alternative methods for specific situations:

e Operational Safety Assessment (OSA), in case the planning study does not have extensive
operational data to support quantitative analysis for risk assessment; and

e Comparative Safety Assessment (CSA) for situations in which multiple alternatives need to be
compared.
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MOST RELEVANT METHODS FOR RISK ASSESSMENT AND RISK MANAGEMENT

Remark

Importance

30
TABLE 8
FOR USE BY AIRPORTS
Method
5M Model

5M = Man, Machine, Medium,
Mission, Management model

A variation of the SM Model is the
SHELL Model (Software,
Hardware, Environment, and twice
an L for Liveware (human
element), the central element.

Used to describe the system that
represents the first step in the
SRM process.

This is one of the techniques used
during the SRA process, and
details are presented in ACRP
Report 1, Vol 2.

Preliminary Hazard Analysis
(PHA)

This is the basic method being used
by Part 139 airports in conducting
SRAs. It is a cluster of methods,
including the SM Model, that
include a hazard analysis
worksheet, risk matrix, and
sometimes a preliminary hazard list
(PHL).

Effective in the early stages of
formulation and implementation
(e.g., airport improvements).
Used by all FAA LOBs.

PHA primarily aims to support
SRM Steps 2 (Identify hazards),
and 3 (Analyze safety risk).

PHA is easy to use and takes little
time compared to other methods
for risk assessment.

Comparative Safety Assessment
(CSA)

CSA uses brainstorming to list
hazards and assess risks for each
alternative considered. The process
uses the risk assessment to rank the
options for decision-making
purposes.

Excellent for identifying issues
that may require further analysis.
Used to evaluate multiple airport
development alternatives in FAA
SAs.

Applied in airport master
planning.

Operational Safety Assessment
(OSA)

OSA provides an assessment of
hazards and safety requirements for
various functional components of a
system. It establishes how safety
requirements are to be allocated
between air and ground components
and how performance and
interoperability requirements might
be influenced.

Applied to long range formulation
when operational data are not
available.

The OSA is a two-step process.
The first step identifies system
physical and functional
characteristics as well as air
traffic and airport operational
procedures. The second step is
performing an operational hazard
assessment for each component
identified in step 1.

Collision Risk Models

Cluster that includes a variety of
Collision Risk Models applied by
subject matter experts

Includes methods for
quantitatively assessing risk of
aircraft collisions.

Models applicable to airports
include those to assess risk of
collisions during approaches,
overruns, undershoots, and veer-
offs.

FMEA (Failure Modes Effects
Analysis)

FMEA comprises a family of
techniques to identify potential
failure modes of a system, the
effects of these failures, and the
criticality of these failure effects.

FMEAs serve for identification
and analysis of technical systems.
FMEA is a well-established
method; however it is relatively
complex, requires subject matter
experts, and is seldom used by
airports.

Fault Tree Analysis (FTA)

Cluster of techniques that include
Fault Trees, Dependence Diagrams,
Reliability Block Diagrams,
Functional Flow Diagrams.

FTA is a well-established method;
however, it requires specific
expertise and is seldom used by
airports.

FTA is considered to be well-
accepted for the safety assessment
of aviation equipment only.

(continued)
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TABLE 8
(continued)

Method

Remark

Importance

Bow-Tie Model

The knot of the bow tie represents a
releasing event or a hazard. The left
wing shows threats and proactive
measures, which improve the
chances to avoid the hazard; the
right wing shows consequences and
reactive measures to mitigate risk
consequences from escalating.

e Developed by Boeing Co. in
1965.

The approach has been
popularized at the EU Safety Case
Conference, 1999, as a structured
approach for risk analysis within
safety cases in which
quantification is not possible or
desirable.

Airports in the United Kingdom
and Asia are using it for common
airport risks.

Preventive and mitigating
measures are linked to tasks,
procedures, responsible
individuals, and competencies.

Risk Register

Used for tracking of hazards,
including status of control actions,
reassessment of risks upon changes,
and monitoring performance of
control actions.

The cluster includes established as
well as updated methods.

Airports can have their own risk
register and it can be quite simple,
particularly for smaller airports.

Root Cause Analysis

This is a structured facilitated team
process to identify root causes of an
event that resulted in an undesired
outcome and develop corrective
actions. The process helps identify
breakdowns in processes and
systems that contributed to the
event and how to prevent future
events. The purpose of an RCA is
to find out what happened and why
it happened, and determine what
changes need to be made.

Reactive approach for risk
assessment, the methodology is
normally used to investigate
accidents and incidents occurring
at airports.

e A common technique used

in Root Cause Analysis is the
5-Whys (see ACRP Report 1,

Vol 2).

Structured What-if Hazard

Structured brainstorming method of

Applicable for the review of SOPs

impacts to safety.

Technique (SWIFT) determining what things can go and commonly used during SRA
wrong based on the panel’s past sessions, particularly to review
experiences and judging the hazards under different conditions
likelihood and consequences of (e.g., low visibility).
those situations occurring. e One of the most commonly used

method by various industries
(e.g., Chemical, Oil).

Checklist Method Review of a detailed list of e Method used for hazard

prepared questions about potential identification.

Example list of questions for
airfield construction is presented
in Appendix E.

Source: Developed by ASM Consultants based on NLR-CR-2012-582 (2013).

PHA is the primary methodology used by most Part 139 airports for SRAs. OSA and CSA tech-
niques are rarely used in airport-led SRAs. PHA is an effective technique to identify the potential
for major hazards at an early stage. It provides the basis for formulation, design, and construction
decisions to mitigate the risks identified; however, one important limitation is that PHA may later

require further in-depth analysis of risk.

PHA is an effective method that can help Part 139 airports perform their internal risk assessments
associated with the most common changes and safety issues, for example, CIP. PHA combines tech-
niques that allow building synergy within the multidisciplinary team that composes the panel, to
better identify hazards and assess risks associated with a certain change. In addition, the technique
also serves to get buy-in and sharing of responsibilities on risk control actions derived from the

assessment.
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BENEFITS OF SAFETY RISK MANAGEMENT PANELS

Based on the work by Bircham (2015), some of the key benefits of a well-facilitated safety assess-
ment supported by a SRM panel are:

* An understanding of the most critical risks to prioritize

* A defined risk control plan for each risk

* Discussion of risks with airport stakeholders

» Consensus about relative importance of risks among all stakeholders

* Awareness of different viewpoints

» Understanding of where current risk control procedures cannot take the risk down to acceptable
levels

* Shared responsibilities on risk management.

According to the survey conducted in this study, a typical risk assessment session lasts about 2
to 4 hours and involves 15 to 25 people, including managers, supervisors, staff, consultants, and a
facilitator. Discussions about each risk normally take about 15 minutes to reach consensus about the
risk level and control actions. Beyond the personnel costs, there are also travel requirements and
considerable scheduling challenges. The importance of an effective and well-run SRM cannot be
overemphasized.
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CHAPTER FOUR

SAFETY RISK ASSESSMENT PROCESS FOR AIRPORTS

Based on the survey and interview responses, the guidance presented in ACRP Report 131 (2015),
and on the Eurocontrol Safety Assessment Methodology (2006), a summary of common practices
and issues related to the various steps of conducting an SRA is presented in this chapter. The
guidance presented is applicable to SRAs only; that is, safety assessments that use airport-led
SRM panels.

The SRA process, from the moment the assessment is triggered to the implementation of risk mitiga-
tion actions, is illustrated in Figure 15 and includes four phases. These phases should not be confused
with the five steps of the SRM process used by the SRM Panel in the SRA brainstorming session.

It is important to understand the process flow, as well as the objective, most effective practices,
and the deliverables of each phase of this process. A summarized template for SRA planning appears
in Appendix F. Many foreign airports define the SRA process in their SMS manuals.

PHASE 1—PLANNING

In Phase 1, a risk assessment is triggered by an internal decision made by airport management, by a
trigger defined in the airport’s SMS Manual, or in another reference or procedure used by the airport.
Table 9 summarizes the objective and the methodologies used in Phase 1.

In this phase the airport makes the decision to conduct the SRA and develops a plan for execution.
The plan includes the identification and invitation of stakeholders to compose the SRM panel, and
preparation of material to explain the safety issue to be discussed.

In addition to inviting stakeholders to serve on the SRM panel, the SMS coordinator is responsible
for evaluating the need to bring SMEs and facilitators to support the SRA.

When scheduling an SRA, if at all possible, it is beneficial to split the sessions between 2 days.
In addition to the panel getting some rest, the facilitator will have time to organize notes and prepare
documentation for the second session.

PHASE 2—PREPARATION AND SCHEDULING

In Phase 2, the participants receive pre-meeting information about the safety issue to be discussed
and assessed. FAA ARP and ATO use summary documents called Project Proposal Summaries or
Change Proposals to summarize the safety issue using plain language, charts, and graphics. The SRA
facilitator may also prepare an SRA briefing to help panel participants understand the SRA process
and the safety issue that will be discussed. In this phase the SRA brainstorming meeting is scheduled,
and scheduling is one of the most critical tasks in the process. The importance of ensuring participa-
tion of key people in the SRA cannot be overestimated. Experienced stakeholders can bring light to
hazards that were missed during the brainstorming process and point out risk control actions that are
not feasible from a practical perspective.

Based on the survey conducted for this study, scheduling is one of the most difficult tasks, and the

more participants are involved, the greater the difficulty to get confirmation from key people. Upon
confirmation, the SRM panel participant receives the summary information about the safety issue

Copyright National Academy of Sciences. All rights reserved.
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¢ SRA Planning

" » SRA Preparation
and Scheduling

¢ Conducting
the SRA

* SRA Reporting

FIGURE 15 Safety
assessment process
(Source: ACRP
Report 131 2015).
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TABLE 9
SRA PHASE 1
Phase 1 Triggering and Planning of SRA
e Initiation of the SRA, preparation of preliminary material, and selection and
Obiective invitation of stakeholders to participate as panel members.
J e Help participants understand safety issues involved in advance of brainstorming
meeting.
Trigger SRA
e SMS triggers defined in the airport’s SMS manual.
e  Airport management decision.
e Triggers described in ACRP Report 131.
Identify Stakeholders
e Identify stakeholders impacted by safety issue/change/project.
Prepare Preliminary Material
Methodology

e Collect information and documentation about safety issue to be assessed, including
maps and plans, schedule, implementation phases.

e Summarize information to circulate among stakeholders participating in the SRM
panel.

e Develop SRA schedule.

Invite SRM Panel Participants

e Submit invitation and proposed schedule.
e Submit preliminary material.

e Do we have a well-defined scope for the SRA?

e Do we have a list of stakeholders that will populate the SRM panel, with their
contact information for inviting participation?

e Has the panel list been reviewed, and does everyone agree with the list?

e Have we invited the panel participants with proposed date for the SRA session?

Checklist e Have the key requirements and specifications been captured and summarized in the
preliminary material to be circulated among panelists?

e Have we submitted a summary of the safety issue and SRA schedule to the panel
participants?

e Do we have the facilities to run the SRA session(s) with a white board, flip chart,
and electronic means?

Source: ASM Consultants, based on ACRP Report 131 (2015).

being assessed. The intent is that the participant understands the safety issue before the brainstorm-
ing meeting takes place to identify hazards and assess risks.

Some airports hired experienced consultants to facilitate the SRA, and the task of hiring this per-
son and a note-taker is also part of this phase. When a consultant is hired, the consultant will help pre-
paring the preliminary material and the SRA briefing. Table 10 summarizes the actions for Phase 2.

For an SRA, the airport is responsible for setting the agenda, selecting and inviting panel partici-
pants, and confirming how decisions will be made (consensus, vote, or unilaterally after reviewing

TABLE 10
SRA PHASE 2

Phase 2 Preparation of SRA
Objective Submit preliminary information and prepare SRA briefing.

Phone calls and electronic messages to invite participants.

Attach preliminary information.

Develop a structure for the SRA identifying phases and associated activities.
Develop preliminary list of hazards.

Use briefing template (Appendix G) or adapt FAA briefing.

Methodology

Have all panel members confirmed participation?

Has the preliminary material been submitted to panel participants?
Do we have an agreed schedule?

Have we developed a structure for hazard identification?

Do we have a preliminary list of hazards?

Have we prepared a 30-min briefing for the SRA?

Do we have handouts, sticky notes, and pencils for the session?

Checklist

Source: ASM Consultants, based on ACRP Report 131 (2015).
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TABLE 11
SRA PHASE 3
Phase 3 Conduct the SRA
Lo Conduct the SRA brainstorming meeting to identify hazards, assess risks, and determine
Objective . .
actions to control risks.
e SRA briefing.
e  S-step risk assessment process recommended by the FAA.
e 5M to describe the system.
Methodology e  Brainstorming and preliminary list of hazards to identify hazards.
e Brainstorming and consensus to assess risks.
e Consensus to assign responsibilities for implementation of risk control actions.
e Risk register and checklists to monitor implementation of risk control actions.
Have we delivered the briefing and explained the SRA process?
e Have we presented a structure for the brainstorming process of hazard
Checklist identification?
e Do we have an SRA worksheet with hazards, risks, and control actions?
e Do we have the notes taken during the brainstorming session?
e Have we pointed out to panelists the next steps of the SRA process?

Note: Examples of SRM worksheets used during SRA sessions are presented in Appendix I.
Source: ASM Consultants, based on ACRP Report 131 (2015).

opinions). A checklist of tools and equipment required for the brainstorming meeting prepared by
Hartsfield—Jackson Atlanta International Airport is presented in Appendix H.

PHASE 3—CONDUCTING THE SAFETY RISK ASSESSMENT

In Phase 3 the SRA is conducted according to the plan developed in Phase 1. The details of this step
are presented in chapters 5 and 6 of this report and summarized in Table 11. The purpose of the SRA
meeting is to understand the impacts to operations and identify the hazards associated with the safety
issue discussed, infer potential outcomes and levels of risks related to the hazards, and deliberate on
the mitigation actions to balance the safety outcome and resource constraints.

PHASE 4—SAFETY RISK ASSESSMENT REPORTING

In Phase 4 the SRA Report is prepared. In most situations the report is prepared by the facilitator, pos-
sibly with the help of a note taker (a note taker can improve the dynamics of the brainstorming session
and make it more effective, particularly when there are many panelists). Initially, a preliminary report
is prepared and circulated among panel members for review. The reviews are consolidated in a Final
SRA Report, and it is circulated among panel participants for approval. If the SRA is internal to the
airport, some airports will require a responsible manager to sign the approval of the report. Table 12
presents a summary of actions for Phase 4, and Table 13 provides an example structure for SRA report.

TABLE 12
SRA PHASE 4
Phase 4 SRA Report
Objective Consolidate results of the SRA meeting.
e SRA Report template (see report templates and examples in Appendices J, K,
and L).
e Review of report by SRM panel.
Methodology e Consolidation of SRM panel reviews.
e SRA approval.
e  Create risk register.
e Have we prepared a preliminary SRA Report?
e Has the report been circulated and approved by panelists?
Checklist e Do we have a summary of risk control actions and the most critical risks?
e Have we included the SRA information in the airport’s risk register?
e Do we have a plan to implement and monitor risk mitigation actions?
e Do we have a Final SRA Report approved by the panelists?

Source: ASM Consultants, based on ACRP Report 131 (2015).
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TABLE 13
CONTENTS OF AN SRA REPORT

Cover page

Version tracking

Approval signature pages, including list of SRM panel members
Table of contents

Executive summary

Introduction

Description of safety issue/change

Implementation phases and activities

Description of the system

Risk assessment templates with hazards, risks, and control actions
Summary of risks and mitigation actions with responsibilities
Plan to ensure implementation of risk mitigation actions
Appendices

- Project phasing

- Pictures, drawings, plans, and illustrations

- Map of most critical hazards

- SRA worksheets

- SRM panel attendees

- Other

Source: PDX SRM Report.

FAA ARP documents the SA by combining the following contents (FAA ARP SMS Desk Refer-

ence, V1.0 2012):

» Completed Safety Assessment Screening form signed by the panelists, the appropriate FAA

representative, and the airport sponsor
* Project proposal summary
» Hazard identification and analysis tool worksheet
* Hazard mitigation plan completed as defined by the panel

 Narrative of issues discussed and further explanation of findings and dissenting opinions, when

applicable

¢ Pictures and other illustrations.

Although the structure presented is not required for SRA reports, it provides a good organization
that can be used by airports to document their SRAs conducted by an SRM panel. A sample SRA
Report is shown in Appendix J, and two additional templates are shown in appendices K and L. A
few of the airports that participated in the FAA Implementation Study have developed their own
templates to simplify documenting the SRA, as shown in Appendix K. A worksheet with description
of hazards, potential outcomes, and current and residual risk levels with associated risk mitigation

actions, is the key information to document in the SRA report.

One important component of an SRA Report is the plan to ensure that risk mitigation actions will
be in place. Based on the survey conducted in this study, many airports have found it challenging
to ensure that risk control actions derived from the SRA are actually monitored and implemented.
Chapter seven describes most effective practices used by Part 139 and foreign airports for planning

of safety assurance measures.
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CHAPTER FIVE

HAZARD IDENTIFICATION AND
RISK ASSESSMENT TECHNIQUES

As described in earlier sections, several techniques and approaches have been used by airports to
conduct SRAs successfully. Current practice by Part 139 airports is to have a multidisciplinary panel
of stakeholders when evaluating complex safety issues affecting airside stakeholders.

The panel is led by a facilitator during a brainstorming session when a cluster of techniques is
used, including the preparation of material to support the assessment, the use of the SM Model to
describe the system, a structured or unstructured brainstorming to identify hazards, a risk matrix to
assess risks, and additional brainstorming with the panel to evaluate feasible actions to mitigate risks
further.

Part 139 airport staffs are gradually becoming familiar with these techniques, but a few gaps were
identified during the survey and interviews for this project. This chapter addresses some of the gaps
related to techniques frequently used by airports to identify hazards and assess risks.

The goal of the hazard identification step in the SRA process is to identify as many hazards as pos-
sible that are applicable to the operation, within the scope of the risk assessment. Most of the SRAs
with panels have used facilitated brainstorming techniques to identify hazards. This is the second
step of the SRM process recommended by the FAA; however, the airport industry has used other
techniques described in this section.

HAZARD IDENTIFICATION CONCEPTS

According to H. de Jong (NLR-CR-2004-094—EUROCONTROL/NLR 2004), “experience shows
that hazard identification brainstorming sessions are a rich source of hazards, not only in quantity but
also in quality: brainstorming sessions often yield hazards that would not easily be obtained by other
means, such as the functional approach to hazard identification in functional hazard analysis (FHA).
Such functionally unimaginable hazards could not have been obtained by logical thinking in terms
of functions and failures, but their identification depends in an essential way on the creativity of
operational experts.”

It is not possible to state that any of the hazard identification techniques described in this report
will lead to the identification of each and every hazard involved with an airport project, a proposed
change, or even accidents and incidents. Therefore it is necessary that hazard identification be peri-
odically reviewed, particularly during the implementation of a project or change. In addition, the
aviation system involves many complex interactions between the technical and human components
operated by the airlines, the airport, air traffic control, and ground support organizations. Each of
these stakeholders must manage the risks that are under its control; however cooperation between
those parties will help the coordination and management of interactions and interfaces.

When performing a brainstorming session, the participation of representatives of functions
affected by the safety issue is important. Adapted from the work by de Jong (2004), Figure 16a
illustrates a brainstorming session with representatives of only one airport function (e.g., operations).
The white circle represents the entire system defined in the SRA; the small hashed circles represent
hazards identified; and the dashed circle represents the function assessed for hazards. It is likely that
the hazards identified are only those related to the specific airport function conducting the SRA and
that many hazards will be missed.
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All Hazards

(@) (b)

(© (d)

FIGURE 16 (a) Hazard identification with one function present (e.g., engineering);
(b) hazard identification with additional function (e.g., operations and engineering);
(c) structured hazard identification; (d) hazard identification with poor definition of
the system (adapted from NLR-CR-2004-094 2004).

In Figure 16b, another airport function is included in the brainstorming. In this situation, new
hazards are identified, not only those associated with the second function but additional hazards
derived from the interactions between the two functions in the brainstorming process. When more
functions are included in the hazard identification, the scenario is changed and it will cover a much
larger spectrum of hazards.

Moreover, when the brainstorming process is structured to cover project/change implementation
phases and activities, a broader region of potential hazards is covered and the process becomes more
systematic and comprehensive, as illustrated in Figure 16c. One effective way to improve current SRA
techniques used by Part 139 airports is to structure the hazard identification by outlining the different
parts or sub-tasks of the change being examined. Breakdown may be by function, chronological order,
operational phases, or other factors. This breakdown will help with the systematic identification of risks.

An example of structuring a risk assessment is presented here. The airport was having problems
with the aircraft towing service provided by airport staff. A number of incidents resulting in minor
damage to aircraft had occurred, and the airport wanted to take measures to reduce risk. To help with
the identification of hazards, the aircraft towing process was divided into different tasks:

* Prepare work order,

e Assign tow crew,

* Select tow equipment,

* Position tug and hook up,

e Tow aircraft,

* Maneuver aircraft in/out of hangar, and
 Park and secure aircraft.

By dividing the process into tasks, it became easier to identify hazards in each task and the pos-
sibility of missing important hazards was reduced.

Another important conclusion is that the system must be well defined, otherwise the panel will not
be able to see and discuss hazards outside the limits of the defined system, as shown in Figure 16d.
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COMMON HAZARD IDENTIFICATION TECHNIQUES

Based on ACRP Report 131 (2015), the most common hazard identification techniques used by
airports are:

* Brainstorming,

Checklists,

 Safety performance indicators (SPI),

» Hazard, incident and inspection reports,
e Structured What-if (SWIFT), and

o Safety audits.

It is important to note that these techniques are applied in all SRM processes used by airports;
however, some of those techniques are not used commonly by SRM panels. Reports, SPIs, and audits
are considered data-driven methodologies, and information normally is recorded through systematic
processes that allow tracking and further analysis. The other methodologies, classified as qualitative,
can be generated in a formal process such as an SRA, or an informal process based on discussions
and interviews; these methodologies are considered heuristic processes based on judgment by expe-
rienced people or experts. Hazard identification should be as comprehensive as possible and take into
consideration design, organizational, work environment factors, procedures, and operating practices
(ICAO SMM, 3rd ed. 2013).

The FAA-EUROCONTROL Toolbox (2007) recommends that identification of hazards be done
by an individual or group-based assessors. The main challenge of both approaches is to identify
hazards that exist but are difficult to recognize. Other hazard identification techniques have been
developed to help overcoming this type of deficiency; however, the use of those methods may require
specific expertise not commonly available at airports.

In the individual approach, one or two assessors trained in SRM take the responsibility of identi-
fying routine hazards that normally represent the majority of hazards at an airport. In most cases, the
SMS coordinator and assistants are responsible for this role. In addition, this method is helpful for a
preliminary and high-level identification of hazards. The main question to be asked in the individual
approach is, “What can go wrong?”

The group-based approach involves stakeholders and experts for the hazard identification exer-
cise. This is the basic PHA methodology used during SRAs supported by panels and managed by a
facilitator. At smaller airports, the groups will be small but each department should be represented.
A participant may represent two or more airport functions.

Some hazards are difficult to identify (EUROCONTROL 2003) regardless of which approach is
used, particularly those hazards associated with situational awareness issues. In certain situations
a relevant function for the safety of the operations is implicit, or the description of the system is
not complete and some “unimaginable hazards” may be present.

According to Bircham (2015), one of the most productive means of encouraging cooperation between
management and the rest of the airport workforce is to share the information resulting from the assess-
ment with all who might be exposed to the risk. This provides management an opportunity to explain the
precautionary risk control measures being considered, and to involve airport staff in their development.
Wherever possible, a team exercise involving different levels of personnel and stakeholders will help
strengthen the feeling of ownership and help develop a positive safety culture in the airport organization.
Unless the airport manager responsible for dealing with eventual outcomes has a good understanding of
the processes involved, the manager will have to implement recommendations under blind conditions.

When an individual is responsible for the risk assessment, the work is done faster. However, that
individual needs to have substantial experience. The most common problem with this approach is
that it may perpetuate “safety is the SMS Department problem.” In most cases a risk assessment
conducted by an individual is not as comprehensive as when a team is involved. Personal perception
may be biased. However, when quick reaction to address a hazard in a dynamic environment—such
as an airport—is necessary, it is not always possible to convene a panel to assess risks.

Copyright National Academy of Sciences. All rights reserved.

39


http://www.nap.edu/23622

Airport Safety Risk Management Panel Activities and Outcomes

40

Brainstorming

“Brainstorming is an unbounded but facilitated discussion within a group of experts and stakeholders
where the facilitator encourages imaginative thinking” (ECAST 2009). There are two basic rules for
hazard identification in brainstorming sessions:

* Identify as many hazards as possible; and
* Criticism and analysis are forbidden during the session.

Advantages:

* Good for identifying new hazards in unique systems

* Involves airport stakeholders impacted by the safety issue or change
* Relatively simple and easy to run

* Airport staff with little experience can participate

* Can be applied to many airport safety issues

* Shared responsibility of outcome.

Disadvantages:

* In most cases it is relatively unstructured and may not be comprehensive
* Depends on the expertise, experience, and profile of participants
 Strong influence of group dynamics and experience of facilitator

* Can be time consuming

* Ties up airport and stakeholder resources

* Scheduling can be a challenge when large groups are involved.

Brainstorming is the typical SRA technique used to identify hazards by Part 139 airports.
EUROCONTROL (2004) suggests that a group of four to six people is ideal for brainstorming.
However, surveyed Part 139 airports indicate that panels average 15 participants, with a maximum
of 40. Again, it is important to recognize that survey responses did not differentiate between the
number of participants in FAA and airport-led SRM panels. Moreover, the use of SRM panels
represents a new experience to Part 139 staff, and it has raised interest in experiencing the process.
During the early stages of SRM implementation, groups tend to be larger; this is also beneficial for
gaining experience and on-the-job training.

Some Part 139 airports have divided larger groups into smaller group sessions with represen-
tatives of each group in a final, consolidating session. Cognitive science research (Nijstad 2000)
indicates that the brainstorming groups’ productivity generally does not grow proportionally with
the number of participants.

Many foreign airports have a few staff members with expertise in risk assessment who can develop
a preliminary SRA that is circulated among panel participants for comments and suggestions. The
consolidated results are then presented in a regular meeting for additional and final feedback. Lastly,
the final document is circulated for approval.

Checklists
Lists of common hazards have been developed from past projects and people experienced with the
type of project or change. The Pennsylvania Department of Labor and Industry (2013) says there are
advantages and disadvantages of checklists.

Advantages:

* Can be used by nonexpert airport staff

* Based on evidence from previous projects or similar changes
* Assurance that the most obvious hazards will not be missed.
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Disadvantages:

* Less effective when applying to novel systems

* Can inhibit creative thinking

* Would miss hazards that were not included in the list

» There may be critical gaps when checklists are used by unexperienced people.

Formulation of airfield improvements and construction projects are the most common airport
activities requiring an SRA when it has any impact on the airside. A typical checklist for airfield
construction projects is presented in Appendix E.

Safety Performance Indicators

According to ACRP Report 1, Vol. 2 (2007), a Safety Performance Indicator (SPI) is any measurable
parameter used to point out how well any activity related to safety is performing over time, and to
assess the overall SMS health indirectly. SPIs are used to track and identify undesirable trends in
safety performance. The analysis of SPI trends is the basic safety assurance tool used by airports that
have implemented SMS.

The airport selects appropriate parameters, in most cases derived from safety objectives defined
by the airport management or related to known safety issues. Data on SPIs are monitored and trends
are evaluated to identify the need for risk control actions.

Advantages:

» Raises safety awareness
e In line with the airport’s safety objectives
» Addresses specific safety issues.

Disadvantages:

* Requires regular data collection

* Requires consistent data quality

* Prone to seasonality bias when monitored over a short period
* May require application of statistical techniques.

Accident and Incident Investigation Reports

Accident and incident investigation reports contain information on hazards, incidents, and accidents
and are effective sources for identification of hazards. For undesirable events, sometimes it is neces-
sary to conduct a root cause analysis (RCA), which is the analysis of deficiencies to determine their
underlying cause (FAA AC 120-79A 2010).

Advantages:

* Proactive and effective for identifying hazards

* Root cause analysis can be relatively simple and easy to use (e.g., 5-Whys technique)
 Effective multiplier of the “eyes” of the airport to identify hazards

 Airports always have tools/systems for reporting safety issues

* Multiple hazards can be identified from safety reports.

Disadvantages:
* Will only address hazards associated with reported events

* Root cause analysis is only effective if applied by a person familiar with the causes
* Subject to reporting policies applied by the airport.
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Structured What-if (SWIFT)

This hazard identification technique was adapted from the Hazard and Operability (HAZOP) meth-
odology originated in the chemical industry. The technique also involves a multidisciplinary panel
of experts chaired by a facilitator; however, different from brainstorming, it is typically conducted
at a higher level of the system, with fewer components. The facilitator prepares a list of questions to
ask to the panel such as:

e Whatif...?
e Could someone . . . ?
e Has anyone ever. .. ?

Advantages:

* Provides a detailed and auditable record of the process
* Takes less time than other more sophisticated techniques
» Effectiveness will depend on experience of the facilitator.

Disadvantages:

* Less thorough when looking for details
* Relies heavily on expert opinion
 Careful thought is required in preparation for the application of this technique.

Sometimes a facilitator will use SWIFT techniques during a brainstorming, even when it is not
the predominant method used during the session.

Safety Audits

Safety audits are routinely used under an SMS for safety assurance, to assess compliance with
regulatory and internal requirements, and to evaluate the effectiveness of a system, process, or
procedure.

Advantages:

* In addition to identify deficiencies and deviations, audits can detect potential hazards.
» Highlight areas of concern for further investigation

* Recommend solutions and risk control measures for improvements

* Fresh and impartial pair of eyes can identify issues that have been overlooked.

Disadvantages:

* Intense workload required
* Direct objective is not to identify hazards
* Airport staff may feel intimidated.

BOW-TIE MODEL FOR RISK ASSESSMENT

The basic SRA process that has been used by Part 139 airports to conduct safety assessments includes
the use of a worksheet or table, and moving to the identification of hazards and applying the five-step
SRM process recommended by the FAA. Each hazard and associated risk is individually evaluated
using this process. Several hazards and risks can be evaluated, and the worksheet is used to sum-
marize the process for all hazards. The method is useful for proactively assessing risks related to
formulation, design, and construction of CIPs.

More recently, airports in Europe and Asia have been using a well-known risk assessment model
called “bow-tie.” The name is related to the shape of the diagram used in the risk assessment. Atypi-
cal bow-tie diagram is illustrated in Figure 17.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23622

Airport Safety Risk Management Panel Activities and Outcomes

EN cafaty avent sould
relssce tha hazand?

& How &0 we recowesr I the svend ocoure? How oan the potertial
cafooms Ikellbood or q ity of the owlo b= limfed T

E. How do we avoid the undecirable svent? How do we 2 What happans whan 4. How can the asoldeni cosnaria
kssp oonirol on ths kazard? hazard controd s lost? daveiop
- ‘What are tha podentisl cutocmesc?

FIGURE 17 Bow-tie diagram (Source: ECAST, Guidance on Hazards Identification 2009).

The bow-tie diagram in Figure 17 presents the hazard (e.g., airfield construction), the undesirable
event (e.g., runway incursion), the safety events or threats (e.g., construction workers near move-
ment areas) and potential outcomes (e.g., aircraft running over construction worker). In addition, two
categories of risk controls are illustrated. On the left side of the undesirable event are the proactive or
preventive controls called barriers (e.g., safety awareness training to construction workers), in most
cases intended to reduce the probability of the undesirable event occurring. On the right side are the
mitigation controls (e.g., emergency response plan) intended to reduce the severity of the outcome
upon occurrence of the undesirable event.

The bow-tie method has many advantages over the more simple method of applying the risk matrix
used by Part 139 airports; however it is certainly more complex and may take more time to complete. A
typical bow-tie diagram appears in Figure 18. Among the main advantages of the bow-tie method are:

* Provides an effective illustration to represent the risk structure and its elements

* Increased awareness and understanding of safety risks

 The identification of critical risk controls and assessment of how effective these controls are

* Possibility to identify control ownership, control function, control type, control criticality and
threat exposure

* Represents a tool to continually monitor risks and make adjustments to controls when changes
impacting the risk of an undesirable event are introduced to the system.

Potential
Hazard 1
Outcome 1
8 Undesirabl Potential | [k
ndesirable otentia 3]
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5 Event Qutcome 2 g-
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FIGURE 18 Basic typical bow-tie diagram (Source: ASM Consultants).
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FIGURE 19 Representation of risk controls in bow-tie
diagram (Source: UK CAA website 2015).

TABLE 14
RISK CONTROL CATEGORIES
Hazard exposure How frequently is the threat present
Control ownership Stakeholder responsible for implementing the control
Control function Type of action provided by the control
Control effectiveness How effective is the control to reduce risk
Control type Category based on purpose of control
Control criticality Importance of control to prevent/mitigate undesirable event

Source: UK CAA website (2015).

The most important advantage of the bow-tie model is that preventive and risk mitigation mea-
sures are linked to actions, procedures, and assigned individuals or organizations, thus linking these
risk controls with the safety assurance component of SMS. Risk controls, hazards and consequences
can be classified according to a variety of categories that can be represented in the bow-tie diagram.
Some classifications used for risk controls are illustrated in Figure 19 and summarized in Table 14.

Figure 20 is an example of a bow-tie diagram using those capabilities.

As mentioned earlier, the bow-tie diagram may require more time for development, and it
is not a replacement for the approach currently in use by Part 139 airports for CIPs. However,
when dealing with specific safety issues such as runway incursions or bird strikes, the bow-tie
model can be an excellent alternative. It is becoming more common with foreign airports that
have matured SMS programs. The method for building a bow-tie diagram for safety issues of
the aviation industry is well documented at the UK CAA website under “Operations and Safety.”

Figure 21 presents a portion of the bow-tie diagram developed by the UK CAA for runway excur-
sions. The original, comprehensive diagram is available on the UK website. The original diagram
addresses many types of hazards and risk controls, including those under the responsibility of flight
safety and air traffic. The intent in presenting this diagram is to show how comprehensive and how
much information is available in this type of model.

B M m Qutcome

Control Control

ar) Rirport
- Und.
08 S0P Event

QOutcome

Control Control

FAL Tower

FIGURE 20 Typical bow-tie diagram (Source: ASM Consultants).

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23622

‘paniasal s)ybul | "sa2uaIds Jo Awapeay [euoneN 1ybuAdod

HOTAMs not
understood,

overlooked or
unavailable to Fit
Craw

m

2, PFlt Crew land

within the
touchdown criteria
but LDR

calculations are

incorrect or no
longer valid

Commonly exposed

=

-
-

Aircraft Operator
provides appropriate
and usabla praflight

briefing package

Runway friction
degraded due to
WiP (e.g.

resurfacing
runway)

Aircraft Operator

m

Flt Crew pre-flight
planning proficiency

Riraraft Sporator

-

-
M al m M g
Flt Grew conduct pre- | | Aerodrome Qperator ATCO provides Flt Erew correctly Flt Crew detect and Flt Crew detect and
flight briefing to maintains runway to aceu caleulate landing recognise recognise insufficient
idantify cperational ICAD friction meteorological and distance requirements unanticipated runway remaining to
issues at destination standards runway state m stopping performance stop and go-around

airport {e.g. reduced
LBA due work in
progress)
Aircraft Gperator

Elimination

Policyl! Procedure
=

m

d

-

=

Aerodrome Operator
completes risk

it for active
operations during WiP

Aerodrome Operator

Policy! Precedure

Environmental
conditions that
impect runway

friction standards

Aerodrome Cperator

Aerodrome Operator

limits WiP to defined issues MOTAMs that
sections highlights WiP
Aerodrome Sperator (available to and
—_— understood by Flt
Crew)

: Policyl Procedure i

Aerodrome Operator

Policy/ Procedure

-
-

m
d

Aerodrome Sperator
adheres to unway
clearance procedure
{e.g. contamination
removal )

Aerodrome Operator

| Policyl Procedure [

Aerodrome Operator
communicates
slippery when wet
conditions to FIt Crew

Aerodrome Operator

Policy/ Procedure

Aerad

Aerodrome Operator

Policyl Precedure

information to Flt
Erew (e.g. surface
wind, runway
condition, braking
action])

-

Anaratar dnoc nedk T

[

ANSP
Elimination

Palicyl Procedure

Policy! Procedure

FIGURE 21 Part of a bow-tie diagram (Source: UK CAA website, Significant Seven Bowtie Templates 2015).

and enhance their
stopping tochniqua
Aircraft Operator
Prevention

Training! proficiency

{after touchdown)

ngl proficiency

Large CAT Fixed
wing aircraft -

within the
expected
landing
distance
requirement

S3WO00INO pue SaNIANDY [aued luswabeuely ysiy A1ares uodiy


http://www.nap.edu/23622

Airport Safety Risk Management Panel Activities and Outcomes

46

CHAPTER SIX

FACILITATION OF AIRPORT-LED SAFETY RISK ASSESSMENTS

Akey element of an SRA involving an SRM panel is the facilitation of the brainstorming session. The
main objective of the facilitation process is to manage the SRA session to help the panel effectively
perform the SRM process on a safety issue. In most cases the SRA session is a one-time opportunity
because of the scarcity of key operational experts. Experience and background in brainstorming and
risk assessment, as well as extensive preparation, are important for a successful SRA session.

SAFETY RISK ASSESSMENT ROLES

There are three main roles in conducting safety assessments using SRM panels.

The Panel

An SRM panel would include representatives from the various organizations and airport functions
affected by the safety issue to be discussed. The interactions between panelists with a range of
experience and knowledge associated with the safety issue can lead to a much broader and compre-
hensive analysis and, most importantly, to a balanced consideration of safety issues and alternatives
to mitigate risks. Despite these benefits, it is important to note that it is harder to perform in-depth
analysis of individual issues and ideas discussed by the group. It is common that some time may
be wasted with irrelevant technical discussions. ACRP Report 131 identifies typical panelists in a
SRA as shown in Table 15.

The Facilitator

Facilitation is a process to help a group achieve its objectives and free the group from potential
obstacles. In SRM panels, a facilitator is required to keep an unbiased management of the meeting
and avoid conflicts of interest. The facilitator helps obtain the best from a panel by keeping a high
level of participation and open discussion, controlling the duration of the session, and determining
the breaks. Ideally, the facilitator would be experienced with risk assessments and preferably with the
type of safety issue being assessed. The facilitator has the critical role of leading the SRM panel to
make the brainstorming session as effective and productive as possible. The tasks in this role involve
strictly observing the basic rules of brainstorming, making short notes of the hazards on a flip chart
or computer, and subtly steering the hazard identification process along the many dimensions of the
operation and spectrum of hazards. A good facilitator performs this role independently from external
and internal pressures and leads the effort in a completely rational, unbiased fashion.

A good facilitator makes sure the preliminary material and briefing are compatible with the safety
issue to be discussed, and that meeting resources such as a conference or meeting room with at least
a projector and white board are available. A preliminary brainstorming structure and possibly a list
of key hazards would also be prepared for the meeting.

Although FAA uses trained personnel or third party consultants to facilitate its SAs, many air-
ports opt to have the SMS coordinator or hired consultants facilitate most SRA exercises. Larger
airports may prefer to train staff from various departments to conduct internal SRAs, particularly
because they are more familiar with the technical issues involved with the SRA topic. For example,
an engineer from the department of engineering can be trained to facilitate SRA exercises involving
formulation and design of airfield facilities.
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TABLE 15
TYPICAL SRM PANELISTS

e Airport operations

e SMS coordinator

e Risk management

o FAA

e ATC

e Airlines

e Subject matter experts

e Airfield maintenance

e Airport planning

e Development and engineering
e Public safety (police and fire)
e Environmental management
e Ground handlers

e FBOs

o Fueling services

e Transportation

Source: ACRP Report 131 (2015).

The Note Taker

Anote taker is also an important element in the SRA session, as pointed out by many survey respondents.
The person filling this role will take all notes required to document the SRA. The most effective way to
perform this role is to use a computer with a safety assessment worksheet and a projector showing the
notes being taken in the template. It is virtually impossible for a facilitator of a large panel to moderate
and take notes simultaneously, without jeopardizing the dynamics of the session. Projecting all the notes
being written by the note taker can also be distracting to participants and the facilitator should evaluate
the best alternative for showing information to panelists during the session. For small airports, where the
SRM panel is generally very small, the facilitator may be able to fill this role if necessary.

GENERAL FACILITATION PRINCIPLES

There is good information readily available on how to facilitate meetings. A summary of best prac-
tices is provided in this section based on several sources (EUROCONTROL 2003; Knowledge-
Leader 2007; U.S. Navy 2009; Bircham 2015). However, it is important to recognize that facilitation
is more than using certain techniques and applying procedures; facilitation is art and it takes talent,
in addition to training and practice. Some basic facilitation principles include:

During the Safety Risk Assessment Briefing

* Invite people to sit at the front of the room.

* Control time and avoid taking too much time discussing one issue.

* Manage expectations and, if necessary, point out what cannot be met.

» Make sure you explain the basic concepts of risk assessment during the briefing, particularly if
there are panelists who are new to the concepts.

* Overview the whole process so panelists know what to expect.

* Set the duration of the SRA session and the intervals between breaks.

During the Facilitation

 Lead discussion but do not dominate the SRA session.

* Be knowledgeable of SRM to be able to provide guiding questions.

* The facilitator role is not to respond to panelist questions, but rather be a guide to help panelists
perform the SRM process.

Copyright National Academy of Sciences. All rights reserved.
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e It is important to study the safety issue and be prepared with preliminary material (e.g., brain-
storming structure, checklists, probing questions).

* Allow attendees to draw their thoughts together.

* Draw in the quiet team members and motivate participation.

» Allow silence.

e Paraphrase—help participants understand by paraphrasing the input; always check with the
originator that the paraphrase is correct.

e Write it down verbatim to acknowledge the person’s contribution and value of the idea.

* Encourage clarity (e.g., “Say more about that”).

» Use ground rules.

* Avoid judging panelist comments and being overly critical.

* Avoid talking too much; however, talk enough.

* Order the input from panelists (e.g., you, then you).

* Do not step out of the facilitator’s role; if you do, tell people that you are not in that role.

 Listen to every comment made during the SRA session.

* Keep to the scheduled agenda.

 The facilitator must be neutral—an honest broker.

Identification of Risks

* Ensure that there is a verb included in the definition of the risk (e.g., instead of stating “the risk
of FOD,” use “the risk of FOD causing damage to aircraft engine”).

* Ask panelists how they would formulate the definition of the risk.

* To regain focus after a long discussion, summarize the discussion or ask a panelist to do it.

» Always ask if the definition is clear to everyone.

» Keep focus on what is being discussed (e.g., avoid discussing risk level if the risk has not been
defined).

Risk Assessment

* Always attempt to get consensus.

* Vote only if that has been defined as a ground rule.

* Only re-vote after additional discussions and if panelists want to re-vote.

» Hazards should be assessed for resolution and never disregarded or repeated.

* Decisions are taken with participation, support, and explanation to optimize buy-in.

* Arguments or rationale for a debate or a decision on risk classification will be visibly and con-
structively captured because everyone would be heard.

* The rules to resolve dissenting opinions are known and agreed.

Defining Risk Controls

* Ensure risk controls are assigned to a responsible party to implement and that the party agrees
with it.

* Make sure there is an adjective/verb when you formulate the justification for the risk control
(e.g., instead of using safety awareness, use “increase in safety awareness”).

* Make sure to add a due date for implementation of the risk control.

SRA Reporting

* Check the most effective format and structure to report the SRA.

* Prepare a preliminary report to circulate among panelists as soon as possible while the discus-
sions are fresh.

* Review the follow-up requirements.

* Describe next steps report to the panel when they should expect the preliminary report.

The Naval Safety Center identifies some skills for effective facilitation (Table 16).
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TABLE 16
EFFECTIVE FACILITATION

Best Qualities of a Facilitator (PREPARE)

e Perception of important issues
e Respectful to all group members
e Expertise with facilitation skills/techniques
- Mastery of facilitation techniques
- Knowledge and ability to use each appropriately
e Patience
- Allow some tension
- Allow discussion of differing views
- Ask open-ended questions
e Attitude is positive, upbeat, and realistic
e Responsible by meeting course objectives
e Expert who knows the subject and available resources

Source: U.S. Navy (2009).

COMMON FACILITATION ISSUES

Difficult People and Situations

* Group Think—when members of a group fail to speak up when they do not agree with a deci-
sion made by the group or the group leader. In most situations group think leads to incomplete
analysis and possibly erroneous decisions.

* Cape Cod Syndrome—when a group of people have difficulty making a decision, to the extent
that by the time the decision is made there is no more time to discuss other options.

» Abilene Paradox—when a group of people decide and act in a way that is contrary to their real
desires.

The facilitator encourages lateral and free thinking and may appoint a couple of panelists to play
“devil’s advocates.” The facilitator can drive the discussion and control the time for discussions;
however, the facilitator should not influence the panel decisions.

Confusion Between Key Terms

 Difference between the hazard, its effect(s) and its cause(s)

 Difference between the severity of a hazard (does not exist), the severity of hazard effect, and
the likelihood that it can occur

* Explain during SRA briefing and have definitions in a Quick Reference Guide or handout for
panelists.

No Consensus on Risk Likelihood, Risk Severity, or Both

» Attempt to extend the discussions for consensus.

* If voting is used, it is important that the different opinion be documented in the SRA report.

* An alternative is to include both risk levels in the assessment; most likely the risk control
actions will serve for both situations and a final assessment can be made when comparing risks
according to priority.

 Take a break.

SUCCESSFUL SAFETY RISK ASSESSMENT SESSIONS

A brainstorming meeting can be beneficial to share perspectives and experiences; to build synergy
for hazard identification and risk assessment; to get buy-in to decisions; and to develop practical
plans to mitigate risks and obtain commitment to follow-up actions. However, there are many pos-
sible negative outcomes of an SRA session with SRM panels. Some of the most common concerns
that can lead to unsuccessful SRAs can be summarized.
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Source: U.S. Navy (2009).

Common Concerns

 Panelists are unclear about the meeting’s goals or have their own goals.

 Panelists are unclear about the process that will be followed and the expectations of the group.
 Panelists have individually defined responsibilities and tightly defined jobs.

* The group plays political games.

 Part of the available information is not given to panelists.

* Some participants do not trust each other.

* The session is poorly prepared and led.

* There are no ground rules.

* Some panelists avoid supporting decisions because they were not involved or consulted.
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* Panelists adopt win-or-lose attitudes or avoid conflict management.
* The panel relies on one leader.

Many of the concerns that negatively impact the outcome of an SRA are associated with the per-
formance of panelists in the brainstorming session. Some suggestions for panelists on how they can
help the session run more effectively are listed here.

Running Effective SRA Sessions

* Have a basic understanding of the SRM and SRA processes.
* Read and understand the preliminary information.

* Follow the brainstorming rules.

* Postpone judgment during the hazard identification.

* Think about potential hazards that might negatively impact safety.
» Write your risks/concerns on sticky notes.

* Avoid over and under participation.

* Be unbiased.

* Be realistic.

* Use common sense.

» Help the group (provide examples, etc.).

e Meet the schedule.

* Avoid criticism but play devil’s advocate when necessary.

» Keep electronic communications off.

* Be patient when discussions are not related to your area.

Finally, an important element of SRA sessions is the set of Brainstorming Rules that the facilitator
presents during the initial briefing.

Key SRA Rules

* One person talk at a time

* Breaks every hour

* Any idea is welcomed for discussions, no matter how exaggerated it is
* Quantity counts at this stage, not quality

* Build on the ideas put forward by others

* Every person and every idea has equal worth

* No sidebar conversations.

Key information to help the facilitation exercise during SRA brainstorming sessions can be sum-
marized in a handout for panelists. An example of Quick Reference Guide (QRG) for SRAs is pre-
sented in Appendix D.

SAFETY RISK ASSESSMENT FACILITATION TRAINING

The FAA maintains a number of in-house training courses for FAA-staff conducting facilitation.
These courses typically are not available to non-FAA facilitators. However, third-party consultants
providing facilitation services for ARP-led panels may take online courses, including:

* ARP SMS Overview: online training on basic SMS components; and
* ARP SRM Facilitation: online training describing the requirements of ARP SRM facilitation
(ARP SMS Desk Reference 2012).

There are several general facilitation courses available to the industries and training programs to
become a certified facilitator; however, these courses do not focus on risk assessments of aviation
safety issues. It is important to note that there are two basic skills desirable to become an effective
SRA facilitator: proficiency with facilitation techniques and SRM expertise.

Copyright National Academy of Sciences. All rights reserved.
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CHAPTER SEVEN

SUPPORT MATERIALS AND TOOLS FOR AIRPORT-LED
SAFETY RISK ASSESSMENTS

This chapter consolidates information on support materials and tools currently used by airports and
consultants to plan, facilitate, and report SRAs. Some important tools are described, and examples or
actual templates that can be immediately used by airports are available in the appendices.

SAFETY RISK ASSESSMENT AND SAFETY ASSESSMENT TRIGGERS

SRA triggers are changes or events that can have safety impacts on airport operations and may require
airports to convene a SRM panel to conduct an assessment. It is important to note that convening
panels to run SRAs is not appropriate for time-critical safety issues requiring immediate actions.
The SRA process can take many hours and days and should only be used for deliberate safety issues
involving multiple stakeholders, when time is not a critical factor to safety. According to FAA Order
5200.11 (2010), “SRM panels are an effective tool for providing a thorough examination of hazards
and risk associated with any proposal. However, they are labor-intensive and should be used judiciously,
on the most safety-critical decisions.”

As mentioned earlier, most hazards and safety issues that airports face routinely will not require
convening SRM panels with a facilitator. Table 17 presents typical triggers used for SRAs.

RISK MITIGATION ISSUES AND SOLUTIONS

One important part of the SRA process is defining which risk mitigation actions will be established,
who will be responsible for implementing them, and when they will be implemented.

As described earlier, many risk controls are already in place, but in certain situations it will be
necessary to reduce risks further with additional actions. During the SRA process, representatives of
airport functions and other airport stakeholders will agree on which actions and how the actions will
be implemented, but some general principles can be followed.

When analyzing options for risk controls, it is important to bear in mind that each alternative may
have a different potential for reducing risks. The panel assesses how effective the option is before a
decision is made to use it. In addition, the panel evaluates the feasibility, costs, and practicality of imple-
menting a specific control. Different perspectives for the decision-making process are shown in Table 18.

Evaluation of these perspectives is not a formal part of the SRA process; however SRM panel
participants may use these options when suggesting or approving risk mitigation actions. Table 19
presents the categories of risk mitigation alternatives available, and Table 20 shows options to con-
trol risks.

Two types of risk mitigation actions are identified during the brainstorming process:

» Existing controls—The first type is the existing mitigation actions; these are used to assess
the risk for the existing conditions. These controls are not to be implemented because they are
assumed to be already in place. In this risk control category, airport procedures, FAA advisory
circulars, and Part 139 Regulations are frequently identified by the panel. For example, airfield
inspections are mandatory under the Part 139 Regulations, and it represents an action to control
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TABLE 17
TYPICAL TRIGGERS FOR SAFETY RISK ASSESSMENTS

Source Organization SRA and SA Triggers

e Airside construction
e Formulation of airfield improvements
e Special events

Accidents and incidents

New standard operating procedure

Part 139 Airports

Other defined in the airport’s SMS manual

L]
L]
e Introduction of new aircraft class
L]
L]

Major safety issue identified (e.g., frequent bird strikes)
o Airfield developments or changes
e Changes to operating procedures
e Implementation of new airfield system
e Changes to airport manual
e Changes to air traffic procedures or systems
e Deviations from airfield standards
e Activities that may impact aircraft operations
e Other defined in the airport’s SMS manual

Foreign Airports

ACRP Report 131 See Appendix M.

Source: Survey and interviews.

TABLE 18
EVALUATING RISK MITIGATION ALTERNATIVES

Consideration Description

Effectiveness to reduce risk How much risk reduction in qualitative or quantitative terms can be

achieved with the option?

Cost Does risk reduction outweigh the level of costs involved with the
implementation?
Practicality Are there resources available in terms of technology, and manpower? Is it

feasible to implement, and is it in compliance with regulations?

Acceptability

Will stakeholders buy-in the alternative selected?

Enforceability

Can the risk control action be enforced, if necessary?

Durability

Are the safety benefits temporary or permanent?

New risks

Are we creating new risks when implementing the alternative?

Source: ICAO Doc 9859 (2013).

TABLE 19

RISK MITIGATION CATEGORIES

Alternative

Description Example

Avoid the risk

Eliminate exposure to risk by avoiding
the task or operation because it is too
dangerous.

Close parallel taxiway to larger aircraft if
separation is not compliant with standards.

Reduce the risk

Improve runway friction to reduce the risk
of runway excursions; perform job at
night, when volume of operations is low.

Reduce risk likelihood, consequence
or both.

Transfer or share the risk

NOTAM for safety awareness of

Advise stakeholders of risks so they . R
construction activities near movement

can take actions from their side.
areas.

Refer the risk

Pass information about the risk to
higher management levels.

Actions that require costs beyond the panel
decision-making level.

Retain the risk

The rate of bird strikes is relatively low
compared to other airports, and the airport
will keep monitoring trends.

Accept the risk level achieved with or
without new risk mitigation actions.

Source: NZ CAA (2013).
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TABLE 20
OPTIONS TO REDUCE RISKS
Type Example
Engineer Limit speed, use rumble strips, and wash construction truck tires to avoid
generation of FOD.
Guard Use fences to prevent access to movement areas.

Improve design

Reduce number of taxiways in intersection.

Limit exposure

Avoid construction works during low visibility (Surface Movement Guidance & Control System) conditions.

Selection of personnel

Use experienced staff to access movement areas.

Training

Provide airside driver training to construction drivers.

Warn-signs and briefings

Offer daily briefings to construction workers for safety awareness.

Motivate

Oversee risks with performance measures and introduce award program.

Reduce effects

Ensure availability of personal protective equipment, emergency response plans.

Rehabilitate controls

Repaint faded markings.

Source: Adapted from U.S. Air Force (2007).

FOD during routine operations. Daily inspections are also used to monitor FOD generated by
construction activities. Possibly the airport has an internal procedure to increase the frequency
of inspections in construction areas. Some of these actions are cited in the SRA as existing but
may not be present when and where required, and therefore it is necessary to ensure the existing
mitigation actions are in place.

» Additional controls—The second type of risk mitigation action is additional measures to further
reduce risks. These are the actions that, during the SRA brainstorming process, the panel will
assign responsibilities for implementation. The most common type of safety issue that requires
an SRA is airfield construction, and an alternative is to incorporate the implementation of
actions under the responsibility of the CSPP. However, as mentioned earlier, it is common to
have responsibilities assigned to airport functions and even to the airport tower or other stake-
holders which are not part of the CSPP.

Many airports face questions on how to ensure that risk mitigation actions derived from an SRA
will be put in place in a timely manner; this was a key challenge identified during the survey for this
report. After the SRA is completed, risk controls are defined and responsibilities assigned; however,
most Part 139 airports believe that the process of tracking control actions and making sure these
actions will be in place when needed is not effective and could be improved.

There are many alternatives available to make this safety assurance process more effective. A
series of options based on the literature review are listed in Table 21. Individual techniques or a
combination can be used, and selection will depend on the airport characteristics and level of SMS
implementation.

Many foreign airports with mature SMS use risk registers to track the implementation of risk
controls. A typical risk register table is presented in Appendix N. A software solution (spreadsheet,
database, or SMS application) may be required, particularly for larger airports, to facilitate sorting
and monitoring control of numerous risks identified in the SRM processes. For smaller airports and
a limited number of monitored risks, an electronic spreadsheet may suffice.

The risk register should include a reference code that identifies the project, project phase or safety
issue, and the specific hazard and risk. It is important that screening all risk controls for a given proj-
ect be part of the risk register capabilities. One or more control actions are assigned to a responsible
party, and information on the status of implementation and due date for completion can be monitored
in the risk register.
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TABLE 21
TOOLS AND PROCEDURES FOR SAFETY ASSURANCE OF RISK MITIGATION ACTIONS
Technique Description

Plan to implement and track risk Develop a summary or plan of risk mitigation actions with

mitigation actions responsibilities and due dates for implementation, and submit it to
responsible parties. The plan is based on mitigations defined during
the SRM panel session and can be incorporated to the SRA Report.

List of risk control actions for Based on the actions defined in the SRA, prepare and submit a list of

incorporating to the CSPP risk control actions under the responsibility of the construction
contractor for inclusion in the CSPP.

Risk register Develop an airport risk register containing basic information about
the risks and risk controls defined. The risk register is used to track
resolution of actions and make appropriate changes to risk level
based on the revised residual risk.

Inspection checklists Create inspection checklists describing the procedures and actions
that should be in place for each project phase, area, and activity. The
checklists are used by airport staff performing daily inspections of
the sites.

Safety working group Create a safety working group for the project with the intent of
convening periodic meetings to discuss project progress, project
changes and impacts to risk assessment, status and resolution of risk
control actions, identification of new hazards, and occurrence of
incidents.

Safety performance indicators Create safety performance indicators to monitor effectiveness of risk
control measures.

Assign coordinator to manage risk control | Assign a responsible coordinator to track timely completion and

plan implementation of risk mitigation actions.

Source: ASM Consultants.

Another practical alternative is to use checklists that airfield inspectors use to oversee risk control
actions associated with a project or change phase and location. Although it is usually assumed that
control actions included in CSPPs and FAA advisory circulars are active, a customized inspection
checklist ensures that recommendations and further actions decided during the SRA process will be
in place. An example inspection checklist associated with a SRA is presented in Appendix C.

The most effective way to ensure that both existing and additional mitigation actions will be in
place is to develop a plan for implementation and to monitor the actions in a risk register developed
by the airport and managed by the SMS coordinator or airport staff responsible for coordinating
airside safety issues. Appendix O presents a template provided by Hartsfield—Jackson Atlanta Inter-
national Airport to develop an action plan for risk control actions.
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CHAPTER EIGHT

CONCLUSIONS

This study has reviewed current practices used by Part 139 airports to conduct safety assessments
with the support of safety risk management (SRM) panels. The objective was to identify gaps and
information that can be used to fill those gaps, and to share experiences with safety assessments
(SAs) and safety risk assessments (SRAs). To support the information provided in this report,
a literature review and survey of foreign airports, military practices and other industries was
performed to identify most effective practices and tools that could be used or adapted for use by
Part 139 airports.

SURVEY FINDINGS

Responses from a survey submitted to Part 139 airports, foreign airports, military bases, and safety
management system (SMS) consultants that participated in the FAA SMS Implementation Study led
to some important conclusions and key gaps that can lead to further research studies. The survey’s
most important conclusions include:

* The majority of airports surveyed find airport-led SRAs beneficial to undertaking airfield proj-
ects and change procedures. Airports with the most mature SMS use SRAs in a routine basis.
Airports that use or have used the SRA techniques find them helpful to systematically identify
and treat hazards, thus fulfilling a capability that was not available to airports.

* Some foreign airports surveyed that have implemented SMS for more than 10 years have
reported significant savings through avoiding accidents and reducing insurance costs.

e The most common triggers for SRAs are airfield changes and CIPs that include formulation,
design, and construction or renovation of airfield infrastructure.

* Typical participants of SRM panels include airport staff (operations, engineering, maintenance,
ARFF, SMS, public safety), FAA [ARP (Office of Airports) and ATO (Air Traffic Organiza-
tion)], airlines and consultants, ranging from a few panel members for smaller airports to more
than 30 participants for larger airports and more complex safety issues.

* Typical duration of SRAs range from 2 to 4 hours of brainstorming; however some airports
reported SRAs taking less than 2 hours or several days, particularly when larger panels are
divided into smaller groups. Airports with mature SMS programs and military organizations
indicated that they make extensive use of preliminary risk assessments, and pre-meeting infor-
mation is circulated among panel members to avoid long brainstorming meetings.

* Airports typically hire consultants to facilitate airport-led SRAs until they gain enough experi-
ence to have their own staff do this work. For FAA-led SAs, the FAA either assigned a local
facilitator or requested a third-party consultant.

* Airports believe that monitoring and control of risk control actions defined in SRAs can be
improved. SRAs do not end with documentation and approval; it is necessary to ensure imple-
mentation and monitor risk controls for effectiveness.

* Typical tools used in SRAs include worksheet templates, risk matrix, panel briefings, projectors,
whiteboards, and quick reference guides. Examples of these tools are presented in the appendi-
ces of this report.

* Some airports reported difficulties in ensuring implementation of risk control actions by non-
airport stakeholders, particularly when the action could impact a stakeholder’s operations. In
a few cases at foreign airports, risk control actions were not approved because of the action’s
high cost.
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* Airports with more mature SMS have been using SRAs to evaluate safety issues on the air-
side as well as on the landside, and have found SRAs to be a routine and beneficial decision-
making tool.

* Many of the Part 139 airports surveyed reported that they would benefit from additional SRA
tools, including panel training programs and materials, as well as additional regulatory and
expert guidance from those with experience in the SRA process.

MAIN GAPS IDENTIFIED

Survey responses identified a few gaps that raise questions by airport staff. Filling these gaps can
assist Part 139 airports in conducting SRAs that are more effective and are completed faster and
at a lower cost. One major surprise was to find out that some airports perceive SRAs as the basic
methodology to operate the SRM component of their SMS, and this confusion is making airport
staff more resistant to adopting SMS principles. There is still little experience with SRAs outside the
small group of airports that participated in the FAA SMS Implementation Study. The resistance to
application of safety assessments by Part 139 airports often involves:

* The challenges of scheduling an SRA,

* The time and workload that it takes to complete the SRA process, and

* The feeling that the techniques that have been used are complex and may not be the most effec-
tive approach.

Most airport staff working with SMS would like to obtain additional directions, particularly prac-
tical guidance, tools and templates that would allow them to conduct the SRAs with less workload,
and assurance that risk control actions defined during the process will be implemented. Another main
concern is the lack of guidance or training programs available to prepare airport staff to use the SRM
process and to facilitate SRAs. Some of the key concerns are:

* Lack of training, particularly facilitation, and experience,

* Little guidance focused on safety issues experienced by airports,
» Lack of experience with the entire SRM process, and

* Challenges to ensure that risk mitigation actions will be in place.

TOOLS AND TEMPLATES

A number of tools and templates listed in Table 22 are presented in the appendices to this report
and can be used by Part 139 airports. Some of the information available was reproduced from refer-
ences listed in this report, and adapted or created based on information obtained in the surveys and
interviews.

FUTURE RESEARCH

Taking into consideration the findings and gaps identified in this report, suggestions for further
research to fill those gaps are presented.

Development of Guidance to Use the Bow-Tie Models with Airport Examples

As pointed out earlier, the bow-tie model for risk assessment is becoming more common in the airport
industry, particularly at foreign airports with a mature SMS. This risk assessment approach allows
effective integration with the safety assurance component of SMS, and the bow-tie diagram provides
a helpful visual depiction of risk illustrating the links, assigned risk control responsibilities of stake-
holders, and the identification of critical proactive and reactive risk controls with an assessment of
their effectiveness. Practical guidance applied to airport safety issues on the use of bow-tie models for
airport SRM and SRAs can be helpful for Part 139 airports, particularly when airport staff becomes
more familiar with SMS and its processes.
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TABLE 22
SRA TOOLS AND TEMPLATES
Tool/Template Description
Sample Checklist for Inspection of Risk Control Sample checklist that airports can use to ensure that
Actions (Appendix C) risk control actions are in place when and where
required.
Quick Reference Guide for Safety Assessments Handout template that can be distributed to SRM
(Appendix D) panelists for participation in the brainstorming session.
Checklist for Airfield Construction (Appendix E) This checklist can be used during SRA sessions to
assess risks related to airfield formulation, design, and
construction, which represent the majority of airport
safety issues requiring an SRA.
Template for SRA Planning (Appendix F) This template can be used as a guide to plan the entire

SRA process, and includes the phases explained in
chapter four.

Briefing Template for Safety Assessments (Appendix G) | Template of PowerPoint presentation to present to
SRM panels when initiating an SRA.

Sample Checklist for SRA (Appendix H) Template with list of equipment, tools, and participants
for SRA sessions.

Sample Worksheets for Safety Assessments (Appendix I) | Typical template used by the FAA and ICAO for
SRAs, including template to use the bow-tie model.

SRA Report Example—Comprehensive (Appendix J) Example of SRA Report for an airfield construction
project.

SRA Report Template (Appendix K) SRA Report template used by Hartsfield—Jackson
Atlanta International Airport.

Simple SRA Report (Appendix L) Simplified one-page worksheet template for reporting
SRAs.

Common SRA Triggers (Appendix M) Table reproduced from ACRP Report 131: A
Guidebook for Safety Risk Management for Airports
(2015).

Risk Register (Appendix N) Explains what a risk register is and describes the basic
information that should be included.

Safety Risk Management Worksheet—Action Plan Template used by ATL to develop action plans to

(Appendix O) mitigate risks.

Development of Bow-Tie Templates Applied to Airport Safety Issues

In addition to guidance using the bow-tie model, development of airport-specific bow-tie templates
and electronic tools for common airport hazards (e.g., FOD, bird strikes, runway excursions and
undershoots, runway incursions) can help many Part 139 airports achieve increased awareness and
understanding of the safety risk leading to these most common airport risks.

Guidance for Other Risk Assessment Methodologies

As shown in Table 8, a number of techniques for hazard identification and risk analysis have been
applied to safety issues associated with airports. Many of the methodologies are seldom used because
there is little guidance and few examples of real airport safety issues. Future research addressing the
use of those methodologies specifically applied to airport safety issues would be helpful to the industry.

Training Programs on SRAs

The survey found that one major gap in the industry is the lack of training programs specifically
addressing SRAs and including all phases of the risk assessment process using SRM panels, includ-
ing planning, facilitation, reporting, and developing risk mitigation action plans.

A few airports reported participation of staff in SRA sessions conducted by other airports. Host-
ing airports offer an opportunity for other airports to gain practical experience in the SRA process.
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Another training opportunity is participation in the SMS Online Group meetings held on a regular
basis and managed by Scott Ayers (ATL) and Joanne Landry (Landry Consultants). Some of the
industry associations might show interest in developing SMS and SRM training programs if SMS
becomes a Part 139 requirement. ACI-NA, AAAE, and ACC may desire an active role in developing
and presenting training modules for airport SMS.

Guidance and Tools to Create a Risk Register for Airports

The survey identified the need to improve how risk mitigation actions are tracked for implementa-
tion and monitored for performance. Alternatives have been suggested in this report; however, it is
necessary to provide comprehensive information on how Part 139 airports can implement some of
these alternatives and, in particular, create a risk register to manage risks identified from the airport’s
risk assessments. In addition, risk register tools based on electronic spreadsheets could be helpful in
tracking risk control actions defined in SRAs, particularly for smaller airports where a more complex
and faster database solution is not necessary.

Guidance for Development of Risk Mitigation Plans

An implementation plan that describes the actions, responsibilities, and timing of those actions can
also help airports track completion of risk controls derived from SRAs. Additional and more com-
prehensive guidance specific to airports can help Part 139 airports fill one of the important gaps
identified during the survey.

Guidance for Facilitation of SRAs and Participation in SRM Panels

This report summarizes the brainstorming facilitation techniques used in the industry and identifies
some desirable characteristics for members of SRM panels. A guidebook addressing participation
and facilitation of SRM panels could be helpful to the airport industry in the United States as it moves
on with upcoming SMS rulemaking for Part 139 airports.
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APPENDIX A

Survey Questionnaire

ACRP S04-14—Airport Safety Risk Management Panel Activities and Qutcomes
Survey of Safety Risk Assessment (SRA) Panels

This survey is part of the Airport Cooperative Research Program (ACRP) Synthesis Project S04-
14—Airport Safety Risk Management Panel Activities and Outcomes. The objective of this survey is to
identify industry gaps and share experiences on convening panels to conduct Safety Risk Assessments
(SRA). Your involvement and input are important to the success of this project. The results of this research
will be made available to the industry in an ACRP Synthesis Report.

This survey is comprised of 22 questions and will take approximately 20 minutes to complete. Please
note that you may select one or more responses to each question.

Please contribute by filling out this survey. This study is required to have a high participation
rate, please respond ASAP if you are not able to participate. We wish to assure you that the survey
data will be kept confidential.

Airport Category: |Choose an item.|

Function of Staff Completing Questionnaire: [Choose an item. |

1

Who were the SRA facilitator(s) and how many SRAs were completed at your airport?

a. In-house
Please indicate position/job title: Click here to enter text.
Please indicate the number of SRAs completed in this category: Click here to enter text.

b. Consultant
Please indicate the number of SRAs completed in this category: Click here to enter text.

c. FAA-ARP
Please indicate the number of SRAs completed in this category: Click here to enter text.

d. FAA-ATO
Please indicate the number of SRAs completed in this category: Click here to enter text.

o o|jo|o

e. Military
Please indicate the number of SRAs completed in this category: Click here to enter text.

O

f.  Other (please specify)
Click here to enter text.
Please indicate the number of SRAs completed in this category: Click here to enter text.

What criteria do you use for selecting a facilitator?

General certified facilitator

Facilitator with experience in SRA topic

SMS consultant with SRA experience

Own airport staff

olalo (ol

Other (please specify)
Click here to enter text.

f.  No predefined process

During SRA panel meetings the facilitator uses:

Handout with the risk matrix and risk classification tables

Handout with rules of the meeting

Pre-panel briefings

Visual aids

Worksheets

Checklists

@ || |alo o]

Other (please specify)
Click here to enter text.

How do you identify panel members-including subject matter expertise?

Stakeholder impacted by safety issue

Airport function affected by change

Staff with SRA experience

Specialized expert

Interest to participate

Bring staff that need to gain experience with SRA

O |O0O0000os O |O0ogoged O ogods

@ || |alo (o

Other (please specify)
Click here to enter text.
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Which are your major obstacles to convene a panel to conduct a SRA?

Lack of practical guidance material

Lack of practical training or inexperience to facilitate SRAs

Lack of practical training for SRA panel participant(s)

Difficulty finding a facilitator

Difficulty scheduling stakeholder representatives

Difficulty finding Subject Matter Experts

Time required to complete the SRA

Difficulty scheduling SRA meetings

=|=lm [=|o|alo |o|e

Other (please specify)
Click here to enter text.

What are your most common triggers for convening a SRA panel?

Airside construction

Planning airfield improvements

New/change Standard Operating Procedure

Reports of hazardous conditions

Accidents/incidents

Special event

Organizational changes

New equipment/facility

=@ |0 oo |o|e

New suggested triggers
Click here to enter text.

j.  Other (please specify)
Click here to enter text.

Which airport area was impacted by the project/change that triggered the SRA?

Movement area

Non-movement area

Both movement and non-movement areas

oo |o|w

Other (please specify)
Click here to enter text.

How does the airport document panel results?

Full SRA Report

Simple (less than 5 pages) SRA Report

Only risk assessment template

alo|o|w

Other (please specify)
Click here to enter text.

What is the method for mitigation follow up?

Get approval from Upper Management

Assign responsible parties and submit information to each party

Tracking completion of actions by responsible parties

Require inclusion of risk mitigation actions in the Construction Safety and Phasing Plan (CSPP)

Develop checklist with risk mitigation actions for responsible parties

Develop checklist for inspection and safety assurance

O |[O0O0O0Ooe O |1O00Oje| O |O0oN O O 0o0oOoOoooge) O)000ooogbe

@ o lalo o]

Other (please specify)
Click here to enter text.

=
o

Do you have pre-defined procedures to handle conflicts during meetings and if so, what are they?

a. Consensus on risk classification (severity or probability)
Please explain: Click here to enter text.

b. Conflicts about risk mitigations
Please explain: Click here to enter text.

c. Addressing or not specific hazards
Please explain: Click here to enter text.

d. Little participation
Please explain: Click here to enter text.

e. Excessive participation
Please explain: Click here to enter text.

f.  Impatience when topics from other areas were being discussed
Please explain: Click here to enter text.

g.  Noncompromising stakeholders
Please explain: Click here to enter text.

h. Other
Click here to enter text.

i.  We have no pre-defined procedures

ooo|o|o|jo|o|jo|o| o

j.  Please briefly describe the strategy to handle conflicts
Click here to enter text.
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How are media and public inquiries and participation handled?

Information is released upon request

Documentation is not available to media

Non stakeholders and media do not engage in SRAs

oo |o|w

Other (please specify)
Click here to enter text.

What are lessons learned and sage advice to share with other airports conducting SRA panels?

Develop preliminary list of hazards

Pass around pre-meeting information

Work with small groups

Provide handouts with basic information and risk matrix

Explain the SRA process and rules before running the SRA

Limit time of brainstorming meeting

Use an experienced facilitator

S |~|o oo |o|w

Other (please specify)
Click here to enter text.

What kind of tools does your airport use to complete a risk assessment?

a. SRAtemplates

Checklists

Worksheets

b

c

d. List of common hazards

e. Other tools for easy reference by airports undertaking SRA panel processes (please specify)
Click here to enter text.

f.  Which “tool(s)” were found to be of most benefit and value?
Click here to enter text.

g. Other (please specify)
Click here to enter text.

What additional tools would be beneficial to the maturing of SRA process?

Training

Further guidance materials

Lists of typical hazards

List with typical/baseline risk levels

Electronic tools (e.g., intelligent spreadsheets)

=l lalo|o|w

Other (please specify)
Click here to enter text.

How do you verify that existing and new risk controls are implemented?

a. We developed a checklist for safety inspectors

b. We reviewed the AC and passed the information to the Contractor to include in the Construction
Safety and Phasing Plan (CSPP) and implement

c.  We routinely use the FAA recommendations in our daily work

d. We have policies and procedures in place for follow up on recommendations

e. We are unsure if every recommendation was in place

f.  Other (please specify)

Click here to enter text.

What was the total duration of the SRA panel meeting(s)

a. Lessthan 2 hrs

2-4hrs

4 -8 hrs

O O000K| O OO0 O |0 O|OgoOoog OO0 0| 000bs OOooooooos O oooe

b.

C.

d. 8-16hrs

e. More than 16 hrs (please specify)
Click here to enter text.

=
~N

Based on the SRAs completed at your airport please indicate the approximate number of participants in the
SRA panel meetings

a. Maximum: Click here to enter text.

b. Average: Click here to enter text.

c.  Minimum: Click here to enter text.

How did you avoid long SRA panel meetings?

We did not avoid

We split the meeting into smaller groups

We used a preliminary risk assessment template

We passed information to participants prior to the meeting

We established a maximum time goal

O |O0O000s O OO

=lo|alo|o|e

Other (please specify)
Click here to enter text.
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19 | Some risk mitigation actions have not been implemented because:
] a. There was no approval by Upper Management
] b. It was too expensive to implement
] c. There was no tracking of implementation
O] d. Wedidn’t have a process to ensure implementation
O] e. Theinformation was not passed to the parties responsible for implementation
O] f. It required the development of a procedure that has not been completed
0 g. O'Fher (please specify)
Click here to enter text.
L] h. Not applicable
The Safety Risk Management (SRM) process is comprised of steps that are followed according to the
20 methodology applied (e.g., the FAA uses 5 steps). Which of the steps used in your SRA was the most
challenging?
] a. Describe the system
] b. Identify the hazards
] c. Analyze the risks
O d. Assess the risks
O] e. Mitigate the risks
O] f.  Ensure that mitigation actions were implemented
0 g. O'Fher (please describe)
Click here to enter text.
0 h. Please describe why it was challenging:
Click here to enter text.
21 | The SRA outcome was
O] a. Beneficial
O] b. Fair
L] c.  No benefit
U] d. Notsure
0 e. Other (please specify)
Click here to enter text.
22 Please describe any lessons learned when convening SRA panels that may be helpful to other airports
Click here to enter text.
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APPENDIX B

List of Organizations and Consultants Participating in the Survey

Type of
Organization

Name

Interviewed

Part 139 Airport

Atlanta International Airport (ATL)

Baltimore International Airport (BWI)

Cheyenne Regional Airport (CYS)

Chicago O’Hare International Airport (ORD)

Dubuque Regional Airport (DBQ)

Dallas/Ft Worth International Airport (DFW)

Denver International Airport (DEN)

Dulles International Airport (IAD)

Eau Claire County Airport (EAU)

Houston Airport System (HAS)

Indianapolis International Airport (IND)

Jacksonville International Airport (JAX)

Lambert—St Louis International Airport (STL)

Milwaukee International Airport (MKE)

Norfolk International Airport (ORF)

Portland International Airport (PDX)

Pittsburgh International Airport (PIT)

Ronald Reagan Washington National Airport (DCA)

Salt Lake City International Airport (SLC)

San Antonio International Airport (SAT)

SNRNERANENERENENANENAN

San Juan International Airport (SJU)

Seattle International Airport (SEA)

Southern Illinois Airport (MDH)

<\

Southwest Florida International Airport (RSW)

Tallahassee Regional Airport (TLH)

Foreign Airport

Narita International Airport (NRT)

Sao Paulo Guarulhos International Airport (GRU)

Singapore Changi International Airport (SIN)

AN

Paris Charles de Gaulle International Airport (CDG)

Toronto Pearson International Airport (YYZ)

Military
Organization

Charleston Air Force Base

McGuire Air Force Base

Hickam Air Force Base

Airport SMS
Consultant

Dave Fleet

Heidi Benaman

Joanne Landry
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APPENDIX C

Sample Checklist for Inspection of Risk Control Actions

Source: ASM Consultants.

67

Sample Checklist for Inspection of Risk Controls

Project:
Airfield excavation to replace runway
lighting system

Location:
Area adjacent to RWY 04/22 safety area

Date:
9/7/2015

Risk Control

Yes No N/A Freq.

Comments

signed?

1 —Is the unserviceable area clearly marked, lighted and

X g g

during excavations?

2 — Are existing utilities clearly marked to avoid damage

O
X
|

1/day

Reported to Contractor
(name), correction before
end of day

authorized?

3 —Is construction equipment below maximum height

non-movement) airfield areas

4 —Is FOD being generated to active (movement and

airfield area

5 —Is there a valid NOTAM reporting the closure of the

6 — Are workers eating while in the construction zone?

routes?

7 — Has ARFF been informed about changes to emergency

vehicles?

8 — Are speed limits being followed by construction

X | XXX K|KX
Oo|o|0oo|o)|o
Oo|ooo|o)|o

Notes:

Contractor: (name, position, organization)

Airport: (name, position)

Copyright National Academy of Sciences. All rights reserved.
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APPENDIX D
Quick Reference Guide for Safety Assessments

Source: ASM Consultants.

Copyright National Academy of Sciences. All rights reserved.
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@ Quick Reference Guide for SA

Section Description Page

1 SRM — Five Steps 1

Brainstorming Rules 1

Risk Matrix; Severity and Likelihood Definitions 2

Key Definitions

Guide for SA Participants

SA Worksheet

QRG Content

N | o |louo | b~ w | N
A | AW | W

5M Model

Step Method

1 — Describe the System 5M Model

2 — Identify Hazards Brainstorming, Checklists

3 — Analyze Risks Brainstorming, What-if

4 — Assess Risks Risk Matrix

SRM Cycle

Brainstorming, Consensus, Risk

5 — Mitigate Risks Register, Checklists

e One person talk at a time

e Any idea is welcomed for discussions

e Quantity counts at this stage, not quality

* Build on the ideas put forward by others

e Every person and every idea has equal worth
e No sidebar conversations

e Consensus

e Breaks every hour

Brainstorming
Rules

Copyright National Academy of Sciences. All rights reserved.
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Severity Classification

c
2
=]
m
=
=
2]
[z
-
[
=
Q
Q
=
U
=
—l

- - Minimal Minor Major Hazardous Catastrophic
Risk Matrix 5 a : A 5 Effect on
Minimal Major Severe
: . No damage Hull loss Aircraft
* First rate Severity 8¢ | damage damage damage
* then rate Likelihood Minimal injury| Minor injury | Minor injury | Serious injury | Fatal injury People
Minimal Major Unplanned Unplanned o "
limitations disruption closure closure perations
. Rate Relati i
Frequency Time are Refative Minor Serious Damageto le:sltructmn = .
Criteria Frequency to # of incident incident facilities el Airport
Departures facilities
F . More than More than
rquu en once a once every 4A 2A
wesk 2500 deps
Probabl About once | About once
re Ba & | every every 250,000 3B
month deps 2
About once i
Remote Once every =
every 2.5 3
C year -
million deps ]
w
Extremely Once every About once =
Remote 10-100 every 25
D years million deps
Extremely | Lessthan
Improbable | once every N/A
E 100 years
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@ Key Definitions

Term Definition Example

* Runway incursion accident
(e.g. Tennerif airport accident)

e Runway excursion accident
(e.g. Connair Flight 5191)

An unplanned event or series of events that
Accident results in death, injury, or damage to, or loss
of, equipment or property

Current |The predicted severity and likelihood at the

. . ¢ Medium (3C) — see risk matrix
Risk current time

The real or credible harmful outcome that
Effect has occurred or can be expected if the
hazard occurs in the defined system state

o Aircraft collision with fatalities
e Hull loss

e Faded marking
* Rubber contaminated
pavement

A condition that could foreseabbly cause or

Hazard . .
contribute to an accident

The remaining predicted severity and
Residual likelihood that exist after all
Risk selected risk control techniques have been
implemented

e Low (3D) — see risk matrix

® Runway incursion accident
¢ Runway excursion incident
e High, Medium or Low

The composite of predicted severity and

Risk likelihood of the potential effect of a hazard

Risk A means to reduce or eliminate the effects e Repaint markings
Control  of hazards e Runway rubber removal

¢ Have a basic understanding of the SRM and SA processes
e Read and understand the preliminary information

¢ Follow the brainstorming rules

e Think about potential hazards that might negatively impact safety
e Write your risk/concern on sticky notes

* Postpone judgement during the hazard identification

e Avoid over and under participation

* Be unbiased, be realistic, and use common sense

 Help the group (provide examples, etc)

e Meet schedule

e Avoid criticism but play devil’s advocate when necessary
* Keep electronic communications off

* Be patient when discussions are not related to your area

Guide to SA
Participants

Copyright National Academy of Sciences. All rights reserved.
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3 - Existing Controls

4 - Justification

5 - Potential Effect

7 - Likelihood
8 - Current Risk
9 - Mitigation
10 - Residual Risk

What to Avoid During SRAs

. Not adequately understanding the scope of the risk assessment

Failing to use existing organizational skills, knowledge and experience in a
team environment

Failing to use the correct risk assessment tools

. Automatically assuming reliability/effectiveness of existing risk controls
Implementing risk controls that don’t address the identified priority risks
Failing to ensure implementation and to test effectiveness and consequences
of risk controls

Source: Jim Knowles Group, Queensland, Australia, 2010 (adapted)
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Key Definitions

Defintion Description Example
A condition that could foreseeabl . .
Hazard . . Y| Faded holdline marking
cause or contribute to an accident
A specific system state and
Consequence | sequence of events supported by . .
. Runway incursion
or Outcome data and expert opinion that
clearly describes the outcome
. The composite of predicted
Risk or Safety . P o P . . .
Risk severity and likelihood of the Aircraft collision accident
potential effect of a hazard
The estimated probability or Extremely remote probability
I frequency, in quantitative or of runway incursion with
Likelihood o , . .. .
qualitative terms, of a hazard’s resulting collision with
effect or outcome another aircraft
the consequence or impact of a . .. . .
. , : P . Aircraft collision with multiple
Severity hazard’s effect or outcome in

terms of degree of loss or harm

fatalities

Copyright National Academy of Sciences. All rights reserved.
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APPENDIX E

Checklist for Airfield Construction
Source: ASM Consultants.

The following are some of the most common impacts to operations associated with construction activities
in the airside. The list can be used in the Checklist Method for identification of hazards, or as a list of common
hazards associated with airfield construction to be used with alternative techniques for hazard identification
during brainstorming sessions.

* Is there possibility of runway incursions by workers and construction equipment/vehicles?

* Can the presence of equipment and temporary installations in the airside or landside penetrate Part 77
surfaces?

* Are there activities with the potential to generation foreign object debris (FOD) and dust that can
endanger operations?

 Are workers, equipment, temporary facilities, excavations, or piles possibly interfering with NAVAIDs’
signals, particularly Glide Path and Localizer signals?

 Can construction activities create wildlife attractants such as food and presence of worms in excavations
and paving operations?

* Are construction areas clearly marked and lighted to warn pilots of obstacles?

* Are work areas in the proximity of an active runway and subject to the risk of runway excursions and
undershoots?

* Can jet blast by aircraft engines blow debris or generate high wind velocities to construction areas?

 Is there a plan for effective communication and coordination between construction crews, airside
operations, and air traffic control activities?

* Isit possible to occur damage to airfield services and NAVAIDs as a result of excavations or crossing
of heavy equipment?

* Are there changes to airfield operations requiring timely NOTAMs?

¢ Is construction traffic crossing movement and non-movement areas?

» Can construction areas and activities impact emergency response routes?

* Are there new situations requiring new/revised emergency response plans (e.g., need for emergency
opening of runway closed for construction activities)?

 Are there procedures in place to prevent security breaches and access of unauthorized persons/
vehicles in the airside?

* Is there a potential for the presence of vehicles/workers unfamiliar with the airport layout, regulations
and procedures pertaining to vehicle operations in the airfield?

* Are there effective procedures and training for safe escorting of construction vehicles, equipment,
and workers?

* How can changes to the operations environment impact safety of operations (e.g., low visibility,
opening/closure of runways)?

* How can the issue of timely and accurate NOTAMs be assured?

¢ Is stockpiling of spoils/soil in/near movement and non-movement areas impacting safety areas and
Part 77 surfaces?

* Is staging of equipment movement and non-movement areas impacting safety areas and Part 77
surfaces?

* Is there a chance that lighting of closed areas is not turned off?

* Is it possible that non-native English speaking workers fail to understand briefings and orders?

* How can the incorrect use/installation of temporary marking and lighting be avoided?

* Are there any deficiencies in procedures to close and open airside areas to operations?

* Are paving operations in opposite direction of predominant aircraft operations?

* Are construction lights causing glare to pilots?

Copyright National Academy of Sciences. All rights reserved.
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APPENDIX F
Template for SRA Planning

Source: ASM Consultants.

Phase Activity

Phase 1 — SRA Planning Trigger SRA
Identify Stakeholders
Collect and Summarize Preliminary Information
Invite Participants
Phase 2 — SRA Preparation and Submit Preliminary Information
Scheduling Schedule SRA Session
Develop Structure for SRA
Preliminary List of Hazards
Prepare Briefing and Handouts
Phase 3 — Conducting the SRA Brief Participants
Brainstorming for 5-Step SRM Process
Plan for Implementation and Monitoring of Risk Controls
Register Risks
Phase 4 — SRA Reporting Prepare Preliminary Report
Circulate Report for Review
Prepare and Approve Final Report
Create Risk Register

Copyright National Academy of Sciences. All rights reserved.
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APPENDIX G

Briefing Template for Safety Assessments
Source: Developed by ASM Consultants based on FAA ATO Panel Facilitation Briefing (2015).

Copyright National Academy of Sciences. All rights reserved.
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(SRA) Panel Orientation
Briefing

Project: Reconstruction of TWY B

Date: 09/07/2015
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Outline (less than 30 min)

» Objective

» Introductions & General Administration
» Schedule and Handouts

» Rules of the Meeting

» SRA Process (if unexperienced participants are
present)

» Key definitions (hazard, risk) and SRM Concepts
» The brainstorming goal and process
» How can you help?
» Summary of Safety Issue
» Maps
» Plans
» Pictures
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Introductions & General
Administration

» Please say:

» Your name

» Where you work and what is your function

» If you have participated on a SRA panel before
» General Administration

» Handouts

» Facilities

» Cell phones
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Schedule

» 9A to 12P: SRA with breaks every 50min
» 12P to 1P: lunch (here)

» 1P to 2:50P: SRA with breaks every 50min
» 2:50P to 3P: closing and next steps

Q1IANOY |aued Juswabeuep ysiy Alajes todiy
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Handouts

» Quick Reference Guide for SRA

» Summary of Safety Issue

» SA Structure and Checklist (if any)
» SRA worksheet template
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Rules of the Meeting

» One person talk at a time
» Breaks every hour

» Any idea is welcomed for discussions, no
matter how exaggerated it is

Quantity counts at this stage, not quality
Build on the ideas put forward by others
Every person and every idea has equal worth
Postpone judgement when identifying hazards

vV v v VvV VvV

No sidebar conversations
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SRM Process

N
e Describe the system (Mission, Man,
Machine, Management, Media)
Y,
N

« Identify the hazards
« |dentify phases/tasks
« Identify hazards for each phase/task |

« Analyze current and residual risk )
« |dentify existing protection
« Identify additional mitigation )
N
« Assess the level of current risk
« Assess the level of residual risk
v,
- Mitigate Risk )

« Define responsibilities

Brainstorming

» Define due dates for implementation )

Brainstorming,
Risk Matrix &
Consensus
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SRM Example

|dentify Hazards

(1) (2) (3) (4)
Hazard ID Hazard Description Causes System State

REG2015-01 Delay to measure rwy CFME breakdown Rain
friction

Analyze Risk

() (6) (7) (8) %) (10) (11)
Existing Existing Effects Severity Severity | Likelihood Likelihood
Control(s) Control Rationale Rationale
Justification

Periodic Part 139 Rubber Catastrophic loss of Extremely Likelihood
Runway Regulation contamination (1) aircraft Remote increases if rwy
friction and low directional (D) is contaminated
measurement friction control when wet

Frequency leading to
survey wy
frequency excursion
(AC

150/5320-

12C)
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SRM Example

Assess Risk

(7) (8) (10) (12)
Effects Severity Likelihood Initial Risk

Rubber Catastrophic Extremely Remote 1D - High
contamination and (1) (D)
low friction leading

to rwy excursion
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SRM Example - Initial Risk

Severity Classification

e
=
=
m
=
A
wl
L
(¥
=
Q
Q
—
o
—
—l

" . Minimal Minor Major Hazardous | Catastrophic
Risk Matrix 5 a 3 2 1
Minimal Major Severe
. - No damage Hull loss Aircraft
* First rate Severity = damage damage damage
* then rate Likelihood Minimal injury| Minor injury Minor injury | Serious injury | Fatal injury People
Minimal Major Unplanned Unplanned o "
limitations disruption closure closure perations
. Rate Relati i
Frequency Time ste nelative Minor Serious Damage to DI.?S.tI'UCtIDH o i
Criteria Frequency to # of incident incident facilities otz Airport
Departures facilities
E ¢ More than Mare than
req: &n once a once every 44 3A
week 2500 deps
About once | About once
Prnl;able every every 250,000
month deps =2
About once i '
Remote Once every c =3
every 2.5 Ed =
C year 11 =
million deps =
w
Extremely | Once every About once =
Remote 10-100 every 25
D years million deps
Extremely Less than
Improbable | once every N/A
E 100 years
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SRM Example - Treat Risk

Treat Risk

(13)
Risk Controls

Rent CFME for
immediate
measurement

Limit operations
during rainy
conditions if
friction is below
minimum level

(14)

Organization Responsible
for Implementing Risk
Control

Airport Maintenance (Joe
Smith)

ATC Tower/Airport Ops
(Jeanne Smith)

(15)
Predicted
Residual Risk

1E - Medium

)

Safety
performance
Targets

No runway
excursions
associated with low
rwy friction
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SRM Example - Residual Risk

Severity Classification

=
S
=]
]
o
‘w
(7]
L
(&)
=
=)
=]
=
7
==
—

i " Minimal Minor Major Hazardous | Catastrophic
Risk Matrix 5 a 3 2 1
Minimal Major Severe i
e Eirst rate SEVETitY No damage damage damage damage Hull loss Aircraft
* then rate Likelihood Minimal injury| Minor injury Minor injury | Serious injury | Fatal injuny Pecple
Minimal Major Unplanned Unplanned o "
limitations disruption closure closure perations
- Rate Relati i
Frequency Time steRelative Minor Serious Damage to DI.?ETtI'I.IEtIOII o i
Criteria Frequency to # of incident incident facilities iz Airport
Departures facilities
E . More than More than
rquu en once a once every 44 34
week 2500 deps
About once | About once
Prnl;able every every 250,000
month deps =2
About once é
Remote Once every c
every 2.5 3
C year -
million deps =
wv
Extremely | Once every About once =
Remote 10-100 every 25
D years million deps
Extremely | Lessthan
Improbable | once every N/A
E 100 years
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Summary of Safety Issue

» Present images to help the Panel understand
the safety issue and what is involved

Describe basic activities involved
Describe potential impacts to operations

Describe planned schedule and main players

vV v v VvV

Point out critical issues that must be
discussed

Additional slides can be added to this presentation to

characterize the system and the change involved, or
to highlight specific hazards and safety concerns
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vvyvyy

v

vvvvyvyyvyy

How Can You Help?

Have a basic understanding of the SRM and SRA processes
Read and understand the preliminary information
Follow the brainstorming rules

Postpone judgement during the hazard identification
process

Think about potential hazards that might negatively
impact safety and write your risk/concern on sticky notes
Avoid over and under participation

Be unbiased, realistic and use common sense
Help the group (provide examples, etc)

Meet schedule

Avoid criticism but play devil’s advocate when necessary
Keep electronic communications off

Be patient when discussions are not related to your are
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APPENDIX H
Sample Checklist for SRA

Courtesy: Hartsfield—Jackson Atlanta International Airport (2015).

Copyright National Academy of Sciences. All rights reserved.
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Safety Management System Manual Hartsfield-Jackson Atlanta International Airport

HJAIA Safety Risk Assessment (SRA)
Process Checklist

1. Department/Division conducting 2. Station: 3. SRA Owner: 4. Schedule SRA
SRA: ATL Date/Time Duration:
Airport Operations

=
s
Z
°

Criteria

Owner of Date Completed
Task

A. Schedule Conference Room
1. Projector
2. Laptop Computer
3. Conference phone setup
4. Flip Charts
5. Recorder
0. Participants/Stakeholders
B. Agenda
C. Copies of Risk Matrix & Severity and Likelihood
Definitions
D. Copies of the SMS SRA 1 and SMS SRA 2
E. Relevant Diagram(s) ATL for Airport
F. ATL Aerial
G. ATL utilities, airfield lighting, FAA facilities drawings.
H.
L.

O 0ooooono o OoooooOoooo
O0ooooono o Oooooooomo

=Gl ol el B e Sl Bl IR F-M R Il
Nf=(®lg|flg |2 |bla@|o|B

SRA Checklist Approval Date

Copyright National Academy of Sciences. All rights reserved.
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Safety Management System Manual Hartsfield-Jackson Atlanta International Airport

Criteria Owner of Task
A. Describe the System that prompted this SRA:

B. Hazard that prompted this SRA:

Criteria Owner of Date
Task Completed

:
Z
o

A. Review all Supporting SMS SRAT and SRA 2
B. Publish minutes of meeting and SRA recommendation(s)
C. SRA Review by SMS committee
D. SRA Review by Executive Committee
E. SRMD recommendation(s) (dis)approval & signature
F. Implement SRA recommendation (s)
G. Track implementation for six months
H. Close SRA or Adjust SRA Recommendation(s)
1. Was SRA closed
2. Was SRA recommendation (s) adjusted

O|O|Ooooooooono
O|O|ooojojooooo

I. Complete 8C through 8H again

A. Risk Code B. Report C. Date D. Report Closed by (Enter Initials):
Status: Closed:
O Closed

E. Comments:

SRA Checklist Approval Date

Copyright National Academy of Sciences. All rights reserved.
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APPENDIX |
Sample Worksheets for Safety Assessments

TABLE I1
SAFETY ASSESSMENT TEMPLATE

(1) (2) (3) (ED) (4) (5) (5a)

Describe the System Identify Analyze Identify Assess Mitigation Reassess Level
Hazards Outcomes Existing Level of Actions of Risk with
Control Risk Mitigation
Actions in
Place
Effect Al — Al-prior ALl e Al-after
CA12,
CA21, .
Hazard A Effect A2 CA22 A2-prior MA21, ... A2- after
CA31, .
Effect A3 A3-prior MA31, MA32, A3- after
CA32,
- CB11, .
5M: Mission, Man, Effect B1 cB12 B1-prior MB11, MB12, B1- after
Machine, .
. . Hazard B
Media/environMent, cB21
Management Effect B2 CB2 2’ B2-prior MB21, ... B2- after
cci1, .
Effect C1 cciz Cl1-prior McCi1, .. C1- after
cc21, .
Hazard C Effect C2 22 C2-prior MC21, MC22, C2- after
Effect C3 ggg;’ C3-prior MC31, MC32, C3- after

Source: ACRP Report 131: A Guidebook for Safety Risk Management for Airports.
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TABLE 12

FAA ARP SMS TEMPLATE FOR PRELIMINARY HAZARD ANALY SIS

Prelimina!y Hazard Aﬂc‘.ﬂ!SiS
SMS ID:
Logid:
Project Manager:

Description:

Airport:

City:

Hazard ID

[

Hazard Description

ol

Causas

System States

Exlafing Conirols

I

Justifications
Supporting Data

Effacts

il

Sevarity

g

Saverity
Ratlonala

Likalihood

1

Likslihcod
Ratlonals

Initial Risk

w

Mitigation

14

Mitigation
Reaponsinllty

15
Predicted
Resldual

Risk

i |en | s e —

Source: FAA Office of Airports—Safety Management System (SMS)—Desk Reference, V 1.0, Jun 2012.
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TABLE I3

ICAO SRM WORKSHEET 1
Table A - Hazard and Consequence:

97

OPERATION/ PROCESS:

[Describe the process/operation/equipment/system being subject to this HIRM exercise]

HAZARD [H]:

[If there is more than one Hazard to the Operation/Process, use separate Worksheet to address each Hazard]

UNSAFE EVENT [UE]:

[If there is more than one UE to the Hazard, use separate Worksheet to address each UE-U combination]

CONSEQUENCE [UC]:

[If there is more than one UC to the Hazard, use separate Worksheet to address each UC]

Table B-1

Table B - Evaluate Risk Index and Tolerability of Consequence/ UE (See Annex 1):

Table B-2

CURRENT Risk Index & Tolerability
(taking into consideration any existing

RESULTANT Risk Index & Tolerability
(taking into consideration any new PC/RM/EC)

PC/RM/EC)
Severity Likelihood Tolerability Severity Likelihood Tolerability
Unsafe Event
Ultimate
Consequence
Table C - Risk Mitigation:
Hazard [H] Preventive | Escalation Escalation Recovery Measure | Escalation Factor | Escalation
Control Factor [EF] Control [EC] [RM] [EF] Control [EC]
[PC]
H PCl1 EF (Existing) | EC1 (Existing) | RM1(Existing) EF (to RM1) EC (to EF) (@]
(Existing) z S
8 EC2 (New) 2 > g
72}
PC2 EF1 (New) EC (New) = : RM2 (New) EF (to RM2) EC (to EF) (= 8 d
(Existing) | EF2 (New) | EC (New) B o o= E
PC3 (New) | EF (New) EC (New) ; RM3 EF (to RM3) EC (to EF) % -
Z o hi
- =

Source: Editable Appendices of the ICAO Safety Management Manual (SMM) 3rd Ed. (2013).
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TABLE 14
ICAO SRM WORKSHEET 2

Sht3

Table A

Hazard Identification & Risk Mitigation (HIRM) Worksheet [Safety Assessment]

6Marl3 HIRM Wsht RS

1. OPERATION/ PROCESS:

[Describe the Operation/ Process/ Equipment being subject to this HIRM (Safety Assessment) exercise]

[Describe. If more than one Hazard, may use separate block of cells to address each additional Hazard]

3. UNSAFE EVENT [UEL: | [Desci

e. If more than one Unsafe Event, may use separate block of cells to address each additional Unsafe Event]

4. ULTIMATE CONSEQUENCE [UC]:

[Describe. If more than one Conseguence, use separate block of cells to address each additional Consequence]

Table B
1 23] a4 [s] 6 |7]8] 9 10]11] 12 | 13 |1a]1s|16] 17 [18]19] 20 [21[22] 23 | 24 [25] 28 27 | 28] 29 | =0
= Unsafe Event Mitigation (as applicable] e
= s - Existin: S Resultant e Existin: Resultant
= Existing Preventive Controls [E-PC] RI& Tg MNew Preventive Controls [N-PC] RTI;LT“ g Existing Recovery Measures [E-RM] RI & Tg New Recovery Measures [N-RM] R’I”'&T"
= w
= R 2 T o] e S . = = B _ o] £ 5 N ) T ] wlex] o E ) [z ] ne= )
B |2 5gES|s 2 JlET(e|s|EE | E2 |8 |2 |a|scEl | LIEs|le|e|sE| sEf8| 2| £ &:Egﬁag ngwaém SE|(8|Z|a[3eE8a|B L EBdolz|sE| 52 |8 2
5 |F|2E553|8|ss|z|a|s8|z|2|55 | 55 |2|E||E5536|2s|=|z|58|z |8 52|55 |2|2| m|&|25|536|ss|z|al58z2|2|ls= (55|28 |5 |a|25536lss|z|2l55=2|2|s55| 52 |2 =2
8 |5E8cE| G |sgo|ad|eg|z|5|8:| S |E|e|h|gE28d|s8e|a|2aS|z |5 2| 8|2 al|lb|52828 3 |28 c|algfx|5|2s|(8es|s | |0|2828a|z8|e|a@fe|5|25| 2 |5| &
€ |- =Zg28|~ |25 = |~ (855 EE | 2E|E |2 |- |1maRg a5 |~ |85 5 S| 2|2 2| 5|~ |=2alzg < |85 |~ Y5 EE|2E|E| 2 |- 2aRg |85 |~ Y5 Ss| z2E |2 2
I Sz E 2 o I = R - e SPEE TS S I 0 I I - B SOZE TS s I = v I - S PZE TS e S EE| 5 [E] 2
u ECI (t0 ECI (to ECI (to [EC (o
T E EF (to EF (to N 2 g(‘“ N E,F(‘“ g2
= et PCI) [EC2(to ) [EC2(te g [rwn EC2 (to RALS e [ECZG0 £ <
= 2 RMI) RMS) s
c 5 En) By
o5 - =
5 E- EF1 (to |EC (to N EF1(to [EC(to £ E- gl(‘“ EC (to p iﬂ  |5¢ 1o T
L PC2 E-PC2) |EFL PC6 N-PC6) |EFI 32 RAMZ EFL [R5 S eI B
s7 ) |EFD) ) [EFD i o [ e [EFD 8d
o 2 2 P
g ) g
= E- EF2 (to |EC (to N EF2 (to [EC (to o2 E- g‘[‘“ EC (to s
2 PC3 E-PC3) [EF2) PC7 N-PCT) [EF2) 2 RM3 o |E 23
z 5 RMS3 25
2 4 EF (to g2
2 E- EF (to E{EC (to a E- o [Ecte & s
a 23
pCt PcY)  |EF) R4 )
1 |Fill out Table A. Be very precise in naming each entity, especially the Hazard. [Refer sheet 2 for definitions of each entity) 5 |Based on the Existing Risk Index obtained above, annotate its corresponding Tolerability description (sheet &) in calumn 15/ 44 as applicable.
o
E] - , i - - If the Existing Risk Index's Tolerability is unacceptable, proceed to evaluate possible enhancement of Existing PCS/ RMs or New (additional) PCs/ RMs in order to reduce the
= 2 |Annotate Table A item descriptions (2, 3 & &) into their respective columns (1, 30, 59) in Table B. 6 i
2 Risk Index to a new acceptable level
o
Annotate existing PCs (columns 2 to 11) and/ or RMs (columns 51 to 40) within the relevant PC/ RM (10 cat: lable . F lementary guid PC,
e nnotate existing PCs (calumns 2 to 11) and/ or RMs [celumns 31 to 40) within the relevant PC/ RM (10 categaries) 25 availble . Far supplementary guidance an PC/ With 2ny modified or New PCs/ RMs in place, together with the Existing PCs/ RMs, proceed to re-assess the Resultant Risk Index (Severity & Likehood) of the projected UE/
[N 3 |RM categories consideration, refer to sht 8. Where a PC/ RM may be affected (compromised) by an EF (Escalation Factor), then the EF & EC (Escalation Control) columns | 7 N N N
. UC as applicable. Annatate result in column 28/ 57 as applicable. (Refer Tables in Sheets 3 & 4).
s (12, 13, etc) should be completed accordingly for that PC/ RM
% 4 |Based on these existing PCs/ RMs being in place, assess the Existing Risk Index (Severity & Likelihoad) of the projected UE/ UC. Annotate result in column 14/ 43 a5 5 [Based on the Resuitant Risk Index obtained above, annotate its carresponding Resultant Tolerability description (Sheet ) in column 29 & 58 as applicable. This Resultant
applicable. (Refer Severity & Likelihood Tables in Sheets 3 & 4). Risk Index & its corresponding Resultant Tolerability description is the final outcome of the HIRM exercise.

Source: Editable Annendices of the ICAQ Safetv Manaeement Manual (SMM) 3rd Ed. (2013).
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APPENDIX J
SRA Report Example

The SRA Report presented in this appendix is associated with a fictitious airport and was developed by
ASM Consultants as an example for this ACRP Synthesis only.

Copyright National Academy of Sciences. All rights reserved.
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SWR Airport

Safety Risk Assessment
Report 01/2016

Prepared by Airport Safety Management Consultants
www.asmcons.com 01/09/2016
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EXECUTIVE SUMMARY

The apron of SWR Airport will be partially closed for the rehabilitation of a deteriorated area on
the east side while the airport and the remaining of the apron stay open to regular flights and apron
activities.

A Contractor is being hired and SWR management decided to conduct an internal Safety Risk Assess-
ment (SRA) to identify hazards and risks, and to define risk mitigation actions to ensure construction
activities are safe to aircraft operations.

Two consultants were hired to facilitate the SRA and a Safety Risk Management (SRM) Panel of SWR
stakeholders was appointed to support the SRA exercise. The SRM process followed the five steps recom-
mended by the FAA in the Draft AC 150/5200-37-Introduction to Safety Management Systems (SMS)
for Airport Operators.

Eleven hazards were identified and associated with risks generated by the construction activities.
Seven of the risks were classified in the Low level according to SWR Risk Matrix and three of those risks
were classified as Medium level, requiring additional mitigation actions to be implemented. No High level
risks were identified by the SRM Panel.

This report summarizes the SRM process used and the findings. A plan to implement the risk mitiga-
tion actions and to ensure those actions will be in place and are effective during the construction period
is presented in tabular format.

1. INTRODUCTION

This Safety Risk Assessment (SRA) Report describes the process and the results of a safety assessment
conducted internally by SWR Airport in January of 2015. The SRA was supported by a Safety Risk
Management (SRM) Panel of SWR stakeholders, including SWR operations, engineering, maintenance,
AREFF, and one airline and a ground handling organization. The SRA was facilitated by Mr. Bob Smith, a
consultant hired by SWR.

a. Background

The apron at SWR Airport has deteriorated in the east section as a result of aircraft loads over the
past 25 years. The concrete pavement has structural cracks and rain water has degraded the subbase
and the bearing capacity of the pavement. The pavement will be rehabilitated and SWR Airport has
made a decision to conduct a Safety Risk Assessment supported by a SRM Panel of SWR stakehold-
ers to evaluate risks and take proactive actions to ensure the construction activities will be safe to
aircraft operations.

SWR Airport has only one apron and it is necessary to execute the rehabilitation of the pavement with-
out closing the airport for operations. Construction will take place in the deteriorated area during daylight
hours and can affect activities and operations in the apron.

Many of the risks identified during this assessment are attributed to the presence of construction staff
unfamiliar with airport operations on the aircraft operations area; the performance of routine aircraft
operations in the presence of unfamiliar structures; the changes in the environment (lay out, congestion,
etc.); and those introduced as a result of construction activities (e.g., generation of FOD, excavations,
presence of construction equipment, haul routes, etc.).

According to the risk matrix used by SWR Airport (SWR Airport SMS Manual 2016), the risks iden-
tified were classified in 3 categories: High, Medium and Low. Those classified as High are considered
unacceptable and action should be taken immediately to reduce the risk value.

During the workshops, risks in all categories were identified. However a combination of programs,
policies and procedures already in place at SWR supplemented by mitigating actions implemented to
manage the pavement rehabilitation project has reduced all identified risks to acceptable levels.

Some of the key mitigating actions associated with this project are under the responsibility of the
Contractor and should be part of the Construction Safety and Phasing Plan (CSPP). Many of these actions
are related to the temporary physical protections to be deployed in and around the construction area such
as barriers, fencing and markings, the control of FOD and control of access of construction personnel in
the apron area.
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A few new initiatives were suggested during the workshops that SWR may want to consider. Their
implementation may help to further reduce risk.

Lastly, it is recommended that once all these measures are implemented, they be monitored. Monitoring
will ensure that the selected measures are effective and will allow for adjustments should any be necessary.

b. SRM Panel and SRA Approval

Name Organization Position Date Approval
J. Smith NWR Airfield Ops Manager 01/09/2016
K. Maker NWR Engineering Project Manager 01/08/2016
L. Benign NWR Airfield Ops Safety Manager 01/09/2016
M. Jobs NWR Airfield Ops Supervisor 01/08/2016
N. Save NWR ARFF Supervisor 01/08/2016
0. Wings ABC Airline Safety Manager 01/09/2016
P. Grounds XYZ Handling Supervisor 01/09/2016
M. Ayres Consultant Facilitator 01/09/2016
A. Parra Consultant Note Taker 01/09/2016
c. Objective

The objective of this SRA was aimed at identifying the potential hazards introduced by the construction
activities to rehabilitate the east area of SWR apron. Moreover this SRA assessed the risks associated with
the hazards, classified the risks according to the risk matrix presented in SWR SMS Manual, established
risk mitigation actions and responsibilities to implement and monitor these actions.

d. Project Scope and Phases

The project will be executed in one phase and the entire east area of the apron will be closed for aircraft opera-
tions because of the construction activities. Project tasks will include demolition of existing slabs, excavations
to remove deteriorated subbase material, replacement of subbase, casting of new concrete slabs. The project

will be completed two months after the start, and the area will be reopened to operations one month after the
work has been completed to allow for curing of the concrete. The total duration of the project is three months.

2. SAFETY RISK MANAGEMENT PROCESS

The risk assessment process conducted for this SRA was that recommended by the FAA AC 150/5200-37
and incorporated to SWR SMS Manual. The process consists of five steps, as follows:

a. Step 1 - Describe the system

The first step in performing SRM is to describe the system under consideration. The system description
includes the functions, general physical characteristics and resources, and operations of the system.

b. Step 2 - Identify hazards

Hazard identification is the act of identifying any condition with the potential of causing injury to personnel,
damage to equipment or structures, loss of material, or reduction of the ability to perform a prescribed function.

c. Step 3 - Determine risk

This step is to identify the type of risk associated with each hazard listed in the previous phase. One hazard
may have one or more risks associated with it.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23622

Airport Safety Risk Management Panel Activities and Outcomes

105

d. Step 4 - Assess and analyze the risk
Risk assessment is the process which associates “hazards” with “risks.” The process involves both esti-

mating and classifying risks. The simplest way to estimate the risk associated with a specific hazard is to
ask the following two questions:

— What possible harm could the hazard present (the potential outcome)?
— How likely is it that harm could occur (the likelihood)?

After estimating the potential outcome and the likelihood, this information is used to classify risk
according to SWR risk matrix presented in Figure 1. Risk classification is necessary to identify how
serious is the risk and to define the priorities to treat these risks.

e. Step 5 - Treat and monitor risk

Risk treatment alternatives should address the risk probability, the risk severity, or both. More detailed
information on these steps is presented in ensuing sections of this report.

3. DESCRIPTION OF THE SYSTEM

For this SRA the 5SM Model is used to describe the system and set the bounds of the risk assessment
exercise.

a. Mission

The scope of the project is to rehabilitate the deteriorated pavement in the east area of the apron
and ensure that the rehabilitated pavement area complies with standards and is safe to aircraft
operations.

b. Man

The human resources involve the construction workers and airport personnel appointed to manage and

coordinate the project execution, ensure that construction work complies with design specifications and
that risk mitigation actions are in-place and are effective.

Severity Classification
. . Minimal Minor Major Hazardous | Catastrophic
Risk Matrix s a 3 2 1 Hiea on
Minimal Major Severe
« First rate Severity No damage e s e Hull loss Aircraft
¢ then rate Likelihood Minimal injury| Minor injury | Minor injury | Serious injury | Fatal injury People
Minimal Major Unplanned Unplanned .
TR 5 5 Operations
limitations disruption closure closure
Frequency Time R“::: I::Iv‘ Minor Serious Damage to ?::i::ldmn ot Airport
Criteria Frequency Departures incident incident facilities facilities
Erequent More than More than
c qA once a once every 4A 3A
,g week 2500 deps
©
o About once | About once
3‘; Pm:'bll every every 250,000 4B 3B
o month deps i
(v} About once
Remote Once every 25 =
§ c year S 2 3
million deps =
£ g
b7i| Extremely | Onceevery | About once
= Remote 10-100 every 25
-
D years million deps

Extremely | Lessthan
Improbable | once every N/A
E 100 years

FIGURE 1 SWR Risk Matrix.
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Taxiway B

Taxiway A

| ‘Area for Airfield Fence
- Rehabilitation |

Temporary
Gate

FIGURE 2 SWR Airport-Characterization of Construction Area.

c. Machine

This component involves construction equipment and construction materials needed to perform the works.
Most of the cement treated subbase and concrete to cast the slabs will be mixed in the contractor plant
located 5 miles from the airport.

d. Media

The construction area is shown in Figure 2. It is defined by the paved area of 56m (width) by 100m
(Iength) in the east most portion of SWR apron. A temporary gate for control of access and a haul route
will be used by construction personnel and equipment to access the construction area. Equipment staging
area and contractor offices will be outside the airport fence, as shown in Figure 2. During the construction
and curing of concrete, Taxiway A will be closed and access to the apron.

e. Management

A Contractor was hired by SWR to rehabilitate the paved east area of the apron. An independent consultant
was also hired to perform quality assurance of construction works. The project will be managed by SWR
Engineering and SWR Airfield Operations will monitor safety issues and risk mitigation actions impacting
operations. Frequent special inspections will be performed by Airfield Operations to ensure the Construc-
tion Safety and Phasing Plan (CSPP) is followed and that safety issues are resolved in a timely manner.

4. HAZARDS, RISKS AND RISK CONTROL

Table 1 presents a summary of the Hazards, Risks, Potential Outcomes, Likelihood and Risk Levels
identified by the SRM Panel during the brainstorming session. Risk Levels are given as High (H) in
red; Medium (M) in yellow; and Low (L) in green. These risk levels are associated with the risk matrix
described in SWR SMS Manual. No high level risks were identified by the SRM Panel.

Table 2 is a continuation of Table 1 and presents additional risk mitigation actions with the associated
residual risks. Table 2 also presents the responsibilities for implementation of actions defined by the SRM
Panel and describes how the actions will be implemented and monitored for safety assurance.

e The SWR Project Manager will ensure that risk mitigation actions under the responsibility of the
Contractor and described in this section will be included in the Contractor CSPP.

* Hazards and risks identified in the SRA will be recorded in SWR Risk Register and will be moni-
tored by the SWR SMS Manager.
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TABLE 1
HAZARDS, RISKS, AND RISK VALUES
Hazard # | Hazard Description Causes System State Potential Existing Controls Severity Likelihood Initial
Outcome Risk
N
Ingestion or Demolition of Construction chfsitizyes tion |® FOD management
Displacement of activities near & & plan in CSPP .
SWR-1 Forei . concrete slabs and . during taxiing or I Major Probable M
oreign Object . P active . a1l Monitoring of
Debris construction traffic operational area injury to groun FOD by
personnel by jet .
construction
blast supervisors
Loss of
Demolition of navigational
concrete slabs and . references by
excavations to Actlvg runway pilots during
. under instrument | :
Inoperative remove deteriorated or night instrument o Locate utilities Extremely
SWR-2 NAVAIDs subbase causing conditions approach before excavations Hazardous Remote =
power and water durin leading to
outage or leaks in g runway
construction )
underground excursions and
pipelines severe damage
to aircraft
Chanee in apron Closure of Aircraft entering
Loss of Situational & " P! " Taxiway A and closed areas e NOTAMs Ext 1
SWR-3 Awareness by geometry owing to part of the apron | resulting in e Barricades and Major xtremety L
- closed construction . . Remote
Pilots arcas closed to aircraft | damage to other signs
operations aircraft
Damage to e Daily br1§f1ngs to
L Workers unaware Presence of aircraft and/or construction
Loss of Situational . workers and . personnel
of boundaries to . construction
Awareness by . construction - . e Contractor Extremely M
SWR-4 . operational areas . equipment; g, . Hazardous
Construction o . equipment near P supervision during Remote
Workers apd unfam'111.a.r with active SCIIOUS njuries work hours
airport activities . to construction .
operational areas workers e Barricades and
temporary signs
Contractor workers Delay to * Barricades and
unaware of existing | Emergency respond to temporary signs
SWR-5 Delayed Response | emergency routes conditions emergencies in |  Construction Maior Extremely L
by ARFF or ARFF unaware require quick movement areas management J Remote

of changes to

access by ARFF

or in the apron,

coordination with

emergency routes increased ARFF
severity of o Safety meetings
injuries

(continued on next page)
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TABLE 1
(continued)
Hazard # | Hazard Description Causes System State Potential Existing Controls Severity Likelihood Initial
Outcome Risk
Failure to Section of Pilots and ARFF | NOTAM
coordinate Changes to existing | existing unaware of e Construction
. conditions owing to | emergency route | changes entering c L . Extremely
- . 4 . oordination
SWR-6 thrif/tirt?ecstl\?vrilth construction or taxiways construction o Weekly Major Remote 7
TWR, OPS, ARFF closures telmp(()lrarlly arezfl(sl le?dlng to construction safety
close accidents meetings
Injuries to o Weekly
Jet blast of aircraft | Jet blast launchin Construction construction construction safety
during breakawa debris or dis laciI% area near active workers caused meetings
SWR-7 thrustgafter y equipment ié) € | apron areas and | by debris or e Use of PPE by Major Remote M
ushback cgnsrt)ruction areas operation of displaced construction
p aircraft construction workers
equipment e FOD Management
Plan in CSPP
. Active runway Bird strikes
Construction operations causing major . -
SWR-8 Increased wildlife worker food waste dgrin dama ‘oé © J e Daily br1§f1ngs to Maior Extremely L
activity attract birds to g amag . construction J Remote
. construction aircraft (engines, K
airport areas ; : workers
period fuselage, wings)
Improver Major damage (] Pl}blish NOTAM
Loss of situational cocI?r diII)latiOI‘I of Closed taxiway | to aircraft with status of Extremel
SWR-9 awareness by pilots . and east portion entering closed closed areas Major y L
construction : Kl Remote
or workers tiviti of apron construction e Weekly
activities areas construction safety
meetings
Aircraft
collision with
. construction
. Construction .
Tall equipment on Construction equipment near equipment .
SWR-10 | airfield durin equipment active runwa causing severe * Obiain FAA Hazardous Extremely L
construction g penetrating Part 77 and other Y damage to approval for tall Improbable
surfaces . aircraft and equipment
operational areas - .
serious injuries
to passengers or
workers
Congested area
. Smaller apron Apron area leading to o Weekly
Congestion on : . . . . .
SWR-11 increase congestion | reduced owing to | collision of construction safety Minor Remote L

ramp

in apron area

construction area

equipment and
aircraft

meetings
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other signs

TABLE 2
RISK MITIGATION ACTIONS AND IMPLEMENTATION PLAN
Hazard | Initial Existing Risk Additional Risk Residual Residual
# Risk Mitigation Mitigation Severity Likelihood
Actions Actions
e Daily inspection
by airfield
officers
e FOD e Increase daily
management inspections in . Extremely
SWR-1 = plan in CSPP construction | MAOT Remote
e Monitoring of area
FOD by
construction
supervisors
e Prepare and
use procedure
to carefully
e Locate utilities demolish d E |
SWR-2 M before pavementand |y, o dous xtreme 3{
excavations excavate Improbable
subbase in
areas were
utilities are
located
* NOTAMs Extremel
SWR-3 * Barricades and - Major R Y
emote

Residual
Risk

Responsibility for
Implementation

How to
Implement

Safety Assurance

Daily inspections
by Airfield
Operations
Contractor to
develop and
approve a plan to
manage FOD

Increase to 6
daily inspections
in the
construction area
when work is in
progress

Record safety
issues associated
with the
construction
work in a
separate form

Contractor (CSPP)
SWR Engineering
to obtain existing
plans

e Contractor to
locate existing
utilities based
on surveys and
existing plans

e Contractor
develops
procedures and
submits for
approval by
SWR
Engineering

Execution of
procedures will
be checked by
SWR
Engineering staff

NOTAMs: Airfield
Ops

Barricades:
Contractor

o Airfield Ops in
coordination
with SWR
Engineering
and Contractor
will prepare
NOTAMs

e Contractor will
develop plan
to place
barricades
limiting closed
construction
areas

Airfield Ops will
prepare checklist
for daily
inspection of
construction areas
and vicinities

(continued on next page)
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TABLE 2
(continued)
Hazard | Initial Existing Risk Additional Risk Residual Residual Residual Responsibility for How to Safety Assurance
# Risk Mitigation Mitigation Severity Likelihood Risk Implementation Implement
Actions Actions
Contractor will
have daily .
briefings with ° A?flﬁeld Ops
workers “ﬁ %"epafre
o highlighting the | CPSeKistior
e Daily briefings . daily
. importance of : .
to construction stavine within inspection of
personnel . yme w construction
Basic safety construction
* Contractor training to Extremel area. A basic areas and
SWR-4 M supervision gu Hazardous Y Contractor (CSPP) : . vicinities
. construction Improbable safety training
during work e Access to
workers approved by .
hours SWR will be construction
e Barricades and ovided to areas will be
temporary signs Eighlight the denied to
importance of | \ELCR
staying away from trainin y
operational areas &
Contractor daily
. briefings to Airfield
Barricades and . . i
temparary signs construction operations wil
Construction workers. Changes | pass information
. Extremely Contractor (CSPP) to emergency to ARFF when
SWR-5 management - Major
> Remote routes to be changes to
cqordmatlon discussed in emergency
with ARFF
. weekly safety routes are
Safety meetings . .
meetings implemented
NOTAM Airfield Ops in
Construction coordination
coordination with SWR Airfield
Weekly . Engineering and . .
. Airfield Ops Operations will
construction . Extremely : . the Contractor .
SWR-6 safety meetings - Major Remote SWR Engineering will identif check published
y & Contractor Y NOTAMs for
need to submit correctness
NOTAMs owing
to project changes
SWR-7 Weekly ) e Use Major Extremely Contractor Contr'actor will Alrﬁelq '
construction temporary Remote submit plan to Operations will
safety meetings blast fence to place temporary | check
e Use of PPE by protect blast fence for effectiveness of
construction construction approval by blast fence after
workers area SWR pushback of
e FOD Engineering aircraft in
Management position A4
Plan in CSPP during one week
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Hazard | Initial Existing Risk Additional Risk Residual Residual Residual Responsibility for How to Safety Assurance
# Risk Mitigation Mitigation Severity Likelihood Risk Implementation Implement
Actions Actions
Airfield
e Use covered Contractor will inspections will
Daily bricfings bins to collect install covered check if bins are
SWR-8 L to construction food waste Major Extremely L Contractor (CSPP) bins and ensure covered and
¢ Ban food in Improbable the bins will not | presence of food
workers . ) (
construction be displaced by | waste in
areas jet blast construction
areas
Publish Airfield Ops in
NOTAM with coordination
status of closed with SWR .
areas - Engineering and A1rflelgi .
Weekly Extremely Airfield Ops the Contractor Operations will
SWR-9 L . - Major L SWR Engineering o . check published
construction Remote will identify
- Contractor . NOTAMs for
safety meetings need to submit correctness
NOTAMs owing
to project
changes
Contractor will g;ﬂiiﬁpigﬁ I
SWR. Obtain FAA Extremel submit FAA i oY
L approval for tall - Hazardous y L Contractor Form 7460-1 for quib
10 equipment Improbable approval of tall approyed by the
equipment FAA is used by
Contractor
Airfield
Organizations to | Operations to
Wk Weakly | Aitnesand Ground | devclop v | monlorapon
L construction - Minor Remote L Support organizations

11

safety meetings

using the apron

activities in
reduced apron
area

report hazards
and risks in
weekly safety
meetings

The SWR Project Manager will ensure that risk mitigation actions under the responsibility of the Contractor and described in this section will be
included in the Contractor CSPP.

Hazards and risks identified in the SRA will be recorded in SWR Risk Register and will be monitored by the SWR SMS Manager.
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APPENDIX K
SRA Report Template

Courtesy: Hartsfield—Jackson Atlanta International Airport (2015).

NAGEME)
« W

Safety Risk Assessment (SRA) Report
1

From the desk of: 2 To: 6

Duty Title: 3

Office Phone: 4

Cell Phone:

Office Fax: IN TURN
Email address: 5 Date: 7

Subject: 8 Safety Risk Assessment - #

Change Control and Version Tracking

Version Number Changes Made Changes By Date of Change

1.1 COMPLIANCE: SMS Manual; Part III, dated 1 June, 2011, paragraph 3.0.
Procedures for conducting a Safety Risk Assessment (SRA). SRA stakeholders will review
the corrective actions taken in response to Safety or Hazard Reports and make
recommendations when necessary to increase the safety of the Hartsfield — Jackson
Atlanta International Airport (H-JAIA) and the Department of Aviation.

1.2 PURPOSE: Facilitate the interfaces between various operational divisions within the
Department of Aviation (Airport Operations, Safety, Risk Management, Facilities, Airfield
Maintenance, ARFF, Airport Police, Planning & Development, Property Management,
Environmental, Finance, etc.) and tenants on the Airport. They will conduct an SRA
when necessary or as requested by the SMS Committee or Executive Committee on safety
concerns related to H-JATA.

1.3 ATTENDEES

SRA Principal Names Attended Attended Attended

Stakeholder-Office (date) (date) (date)
OYES/ONO OYES/ONO OYES/ONO
OYES/ONO O YES/ONO O YES/ONO
OYES/ONO O YES/ONO O YES/ONO
OYES/ONO O YES/ONO O YES/ONO
OYES/ONO O YES/ONO O YES/ONO
OYES/ONO OYES/ONO O YES/ONO
OYES/ONO O YES/ONO OYES/ONO
OYES/GNO OYES/ONO OYES/GNO
OYES/GNO OYES/ONO OYES/ONO
OYES/GNO OYES/ONO OYES/ONO
O YES/ONO O YES/ONO O YES/ONO
OYES/ONO O YES/ONO O YES/ONO

Copyright National Academy of Sciences. All rights reserved.
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1.4
1.5

1.6

Location: where the SRA was accomplished
Overview:

1.5.1 - Executive Summary (unlimited text field)

1.5.1 = Current System (unlimited text field)

1.5.2 — Proposed Change (unlimited text field)

1.5.3 — SRM Planning and Impacted Organizations (uulinited text field)

1.5.4 — Assumptions (unlimited text field)

Safety Risk Assessment

1.6.1 Describe the System: (unlipited text field)
1.6.2 Identify the Hazard: (unlinited text field)
1.6.3 Analyze the Risk: (unlimited text field)

1.6.4 Assess the Risk: (unlimited text field)

Hazard Severity Likelihood Risk
Hazard 1 /Name (1) Catastrophic (E) Improbable Medium

Hazard 2 / Name Prepopulated from
Hazard Assessment
section

Hazard 3 /Name

1.6.5 Risk Mitigation
The corrective actions consist of design and procedural requirements to enhance the safety of the
proposed change. The following cotrective actions are described for each hazard identified:

Hazard 1:  (text field)
Hazard 2:  (fext field)
Hazard 3:  (fext field)

1.6.5.1 Residual Risk

The panel members reviewed the proposed actions and considered the expected residual risk with the

identified hazards as follows:

Hazard Severity Likelihood Risk
Hazard 1 (2) Catastrophic (E) Improbable Medinm
Hazard 2
Hazard 3

Copyright National Academy of Sciences. All rights reserved.
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Safety Risk Assessment Report Template Hartsfield-Jackson Atlanta International Airport
1.6.6 Manage the Risk (et field)
1.7 Remarks (fext field)
Attachments: (fext field)
1.8 SRA Approval
SRA Participant Role/Position Signature & Date Contact
Safety Risk Assessment (SRA) Report
Item q .
Number Title Instructions
Item 1 through 16 will be completed by the SRA Owner as appropriate
1 Safety Risk Assessment Enter the Title of the SRA
Report
3 Duty Title Enter the Duty Title of the SRA Owner
4 Phone numbers Enter the phone numbers for each:
Office Phone — Cell Phone — Office FAX
5 Email Address Enter the email address of the SRA owner
6 TO: Enter the name of each person that the SRA owner want to review this
SRA Report as a minimum SMS Manager and Appropriate Assistant
Director
(Note: the SMS Manager may take it to one of the Committee
7 Date: Enter Date that this SRA Report is completed
8 Subject Enter the SRA assigned number for the division in the following
format:
Year / Enter the current year “2010”
SRA Number / Enter the numerical number of the SRA that has
been completed in SRA owner Division. e.g. if this is the third one
accomplished with in the division enter 003
Division Codes / as stated in paragraph 4.4.1.7.1.2 of this chapter
9 Attendees Enter the required information as indicated at the top of each column,
also you should have a sign in sheet for them to sign in on that will be
attached to the SRA Report.
Para - 1.4 | Location Enter the location where this SRA has taken place e.g. SAT or SSF and
physical address of the meeting
Para - 1.5 | Overview Enter a short overview of the SRA
Para - 1.6 | System Description Enter a short explanation of the System that this SRA effects
Para - Manage the Risk Enter the overall assigned risk level for this SRA
1.6.6
Para - Manage the Risk Enter the overall action plan that will be taken by the Aviation
1.6.6 Department to correct this hazard
Para - 1.7 | Remarks: Enter any additional comments in the remarks section
Para - 1.8 | SRA Approval Enter the names of the SRA panel participants, who initiated the SRA,
who facilitated with respective roles in SRAs, date, signature and
contact information for each person

Copyright National Academy of Sciences. All rights reserved.
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APPENDIX L
Simple SRA Report

Developed by ASM Consultants based on the worksheet presented in ICAO Doc 9974—Flight Safety
and Volcanic Ash (2012).

Copyright National Academy of Sciences. All rights reserved.
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Simple SRA Report Template

Project/Change:

Date:

Description of System (5M):

Safety Risk Assessment Worksheet

Outcome (Pre-Mitigation) Outcome (Post-Mitigation)
(1) Hazard (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)
# Hazard Description Hazard Consequence Existing Controls Severity | Probability Risk Further Actions to Severity | Probability Risk Risk Owners Monitoring and Review
Tolerability Reduce Risk Tolerability Actions

1

2

3

4

5

6

7

8

9

10

11

12

SRA Participants Approval

# Name Position Role in SRA Date Reviewed & Agreed| Signature & Date # Name Position Signature & Date
1

2

3

4

5

List of Appendices

1

2

3
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APPENDIX M

Common SRA Triggers (ACRP Report 131 2014)

Source: ACRP Report 131: A Guidebook for Safety Risk Management for Airports.

Airfield improvement

117

Runway 15 extension

Airfield rehabilitation

Resurfacing Taxiway C

Airfield maintenance (beyond day to day work)

Rubber removal; chip seal on Runway 10

Construction of tower

Construction of new ATC tower

Terminal expansion

Additional gates and gate areas

Landside roadway reconfiguration

Additional lanes into the terminal area

Parking area modifications or rehab

Parking garage rehab or updating facilities

Changes in access roads onto airport property

Adding or subtracting lanes and access points

New SOP

SOP for towing aircraft; SOP for mowing grass in
safety areas

Modification to existing SOP

Changes to SOP on snow removal due to new
equipment

Significant changes to airport organizational
structure or key personnel

Rearranging the Department of Operations;
creating an SMS Division

Safety issues reported by pilots or airport
employees (including tenants)

Reports of pavement failure, blind spots, or
hazardous conditions on the ramp

Safety issues resulting from daily inspections

FOD generated by poor pavement conditions at
the intersection of taxiways

Accidents and incidents

Surface or ramp accident; birdstrikes

Major sport events

Super Bowl; Olympic Games; Major College
Football Game

New aircraft brought in by a carrier

Starting operation of A380 or B787 aircraft

New passenger boarding bridge

Installation of new bridges that have different
capabilities

New ramp equipment that requires special
consideration

Introduction of towbar-less tractor

Changes to information management systems

Changes to reporting procedures during self-
inspections

FAA research and development work (e.g., the
FAA Tech Center)

Perimeter taxiway; new NextGen equipment

Trends identified from safety performance
indicators (e.g., birdstrikes, FOD, etc.)

Increase of birdstrikes with damage to aircraft

Safety audits

Unsatisfactory SMS internal or external audit
results

Copyright National Academy of Sciences. All rights reserved.
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APPENDIX N
Risk Register

The Risk Register is an electronic tool that can be created by airports to track risks and risk control actions.
It is a database where most of the information obtained through the SRM process is itemized. Smaller air-
ports can use electronic spreadsheets to create a Risk Register. ACRP Report 74: Application of Enterprise
Risk Management at Airports (2012) identifies key information that should be available in a Risk Register.

* Risk Number: This is a numerical ID allocated for each risk. Every risk should be given a unique
number and not a letter or symbol.

 Risk ID: This is an alphabetical reference that will be used to illustrate risks on the risk map.

 Every risk should be given a unique Risk ID. Once all letters have been used, start a second set of the

alphabet; e.g., A2, B2, and C2. Please note: only each risk, not every cause and consequence, should

be allocated a Risk Number and Risk ID.

Risk: Record the risk in this column.

Causes: Record the risk causes in this column; record all causes in the same cell.

Consequences: Record the risk consequences in this column; record all consequences in the same cell.

Risk Owner: Record the name of the risk owner in this column.

Risk Category: Record the risk category in this column.

Inherent Impact: Record the inherent risk impact score in this column, using the Impact Assessment

Criteria. You will only be able to record a number between 1 and 5.

 Inherent Likelihood: Record the inherent risk likelihood score in this column, using the Likelihood
Assessment Criteria. You will only be able to record a number between 1 and 5.

* Inherent Risk Score: This will be automatically calculated. Do not enter any data in this column.

e Current Controls: Record the controls that are in place to mitigate the risk.

» Control Assessment: Use the drop-down menu to assess whether the effectiveness of the current
controls is considered poor, average, or good. Use the Control Assessment Criteria to guide this.

* Residual Impact: Record the residual risk impact score in this column, using the Impact Assessment
Criteria. You will only be able to record a number between 1 and 5.

* Residual Likelihood: Record the residual risk likelihood score in this column, using the Likelihood
Assessment Criteria. You will only be able to record a number between 1 and 5.

* Residual Risk Score: This will be automatically calculated. Do not enter any data in this column.

A Hazard Log Template suggested by the European Strategic Safety Initiative (ECAST), SMS WG,
Guidance on Hazards Identification is presented in Table N1.

Smaller airports may opt for a simplified Risk Register that can be created in an electronic spreadsheet.
An example of this type of template suggested by the Civil Aviation Authority of New Zealand (NZ CAA,
Aviation Risk Management—an Introduction—Booklet 4, June 2013) is shown in Figure N1.

Copyright National Academy of Sciences. All rights reserved.
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TABLE N1
EXAMPLE HAZARD LOG TEMPLATE

Cperation / System
Hazard No.

Hazard Description
Safety Events
(Causes or Threats)

Potential Outcomes
(and Associated
Consequence
Magnitudes)

Rizk Controls (Barriers and Mitigations)
Description Responsible

=
=]

L | P | G P =

Risk Aszsessment (Worst Foreseeahble Scenario - i.e. Highest Risk)

Hazard Frequency
Cutcome Likelihood
Conseguence Severity
Risk

Management Approval | Mame: Post: Signature:
Relevant Previously
Reported Incident Data

Safety Performance Monitoring Requirements
MNo. Description Responsible

Source: ECAST (2009).

IDENTIFY ANALYSE EVALUATE
SERIAL
NO. | HAZARD/SOURCE | RISKANDIMPACT EXISTING RISK LEVEL TREATY/N?
OF RISK ON DBJECTIVES CONTROLS [ACCEPTABLE?)

FIGURE N1 Risk register template for smaller airports (Source: NZ CAA 2013).

Copyright National Academy of Sciences. All rights reserved.
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APPENDIX O

Safety Risk Management Worksheet—Action Plan

Courtesy: Hartsfield—Jackson Atlanta International Airport (2011).

Safery Management Svetern Manual

Hartefield-Tackeon Atflanta International Airport

SAFETY RISE MANAGEMENT WORESHEET

O

[ACTIOMN PL.-'L\_._ |
1. ATRPORT: 2. DEPARTMENT, DIVISION 3. MAME OF DEPARTAMENT / 4. DATE
DIVISION MANAGER
o ATL Aviation

Initial Risk Assessment -

Resldual Risk Assessment " 5. IDENTIFY THE HAZARD OF COMNCERN: | 6. SAFETY RISE
ASSESSMENT NUMEER:
(Wear, TNumber/ SEA mumber

DI

Note: A Bk Management worksheet should be Slled out for each Hazard of
Concem Identified during the process of assessing fisk. Also a Risk Management
Worksheet — Action Plan should be filled out for each SEA worksheet that is filled

assigned) - -
2011-3.0
7. Action Plan Stepe! b. Milestone Diate | c. Responsible d. Completion | e. Closure
Percon Drate Venfication (30,
90, 180)
Action Flan Stams! 0 out of 3 e | P | Pe
completed

8. Performmance Azceccment

1 Performance Description

b. Progress Measuremenro Meetine expectations oNot meeting expectations

. Bemariks:

9. Additional or Altemate Action

1. Participants Lict

SRM Action Plan Template

Copyright National Academy of Sciences. All rights reserved.
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Abbreviations and acronyms used without definitions in TRB publications:

A4A
AAAE
AASHO
AASHTO
ACI-NA
ACRP
ADA
APTA
ASCE
ASME
ASTM
ATA
CTAA
CTBSSP
DHS
DOE
EPA
FAA
FAST
FHWA
FMCSA
FRA
FTA
HMCRP
IEEE
ISTEA
ITE
MAP-21
NASA
NASAO
NCFRP
NCHRP
NHTSA
NTSB
PHMSA
RITA
SAE
SAFETEA-LU

TCRP
TDC
TEA-21
TRB
TSA
U.S.DOT

Airlines for America

American Association of Airport Executives

American Association of State Highway Officials
American Association of State Highway and Transportation Officials
Airports Council International-North America

Airport Cooperative Research Program

Americans with Disabilities Act

American Public Transportation Association

American Society of Civil Engineers

American Society of Mechanical Engineers

American Society for Testing and Materials

American Trucking Associations

Community Transportation Association of America
Commercial Truck and Bus Safety Synthesis Program
Department of Homeland Security

Department of Energy

Environmental Protection Agency

Federal Aviation Administration

Fixing America’s Surface Transportation Act (2015)
Federal Highway Administration

Federal Motor Carrier Safety Administration

Federal Railroad Administration

Federal Transit Administration

Hazardous Materials Cooperative Research Program
Institute of Electrical and Electronics Engineers
Intermodal Surface Transportation Efficiency Act of 1991
Institute of Transportation Engineers

Moving Ahead for Progress in the 21st Century Act (2012)
National Aeronautics and Space Administration
National Association of State Aviation Officials
National Cooperative Freight Research Program
National Cooperative Highway Research Program
National Highway Traffic Safety Administration
National Transportation Safety Board

Pipeline and Hazardous Materials Safety Administration
Research and Innovative Technology Administration
Society of Automotive Engineers

Safe, Accountable, Flexible, Efficient Transportation Equity Act:
A Legacy for Users (2005)

Transit Cooperative Research Program

Transit Development Corporation

Transportation Equity Act for the 21st Century (1998)
Transportation Research Board

Transportation Security Administration

United States Department of Transportation
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