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1. CRITIQUES OF THE NORTH AIRFIELD SAFETY STUDY AND
RESPONSES TO THEM

After the preliminary version of the North Airfield Safety Study was released on February 19,

2010, eight letters were written about it. These letters were dispatched by:

Air Line Pilots Association

Alliance for a Regional Solution to Airport Congestion (ARSAC)

City of EI Segundo

Cities of Inglewood and Culver City

Federal Aviation Administration

LAX Airline Airport Affairs Committee

LAX-TEC

Los Angeles International Airport Advisory Committee

In addition, the Los Angeles Times wrote an editorial about the study titled “Redefining

Safety at LAX,” which appeared on February 23, 2010.

In this addendum, we present these nine commentaries in the entirety. We then offer the
Panel’s reaction to the letters; when the Panel decided not to change its report despite comments
in the letters, we generally explain why. We did make some changes to the report in response to
the letters, including correcting some errors that eluded us in preparing the report but did not

escape careful readers.

Our treatment of the individual letters/critiques varies a bit. The Panel prepared a
detailed response to the FAA critique, believing that doing so was important to the credibility of
the study. That response appears here in its entirety. So does the Panel’s response to the Los
Angeles Times editorial. For other letters, we prepared brief chapter-by-chapter discussions about
points that were raised, identifying the sources of individual comments. Many comments
concentrated on our baseline risk estimates for the North Airfield under its existing configuration

at 2020 traffic levels.

The Panel decided not to attempt a detailed response to the letter from ARSAC. Many of
the requests in that letter go beyond the scope of the Panel’s responsibilities; to the extent that

others fall within those responsibilities, we have tried to answer them in the report.



We are grateful for the efforts that the letter-writers made to assist us in improving the
report. The discussion about North Airfield safety is richer and clearer because of these letters

and also, we hope, because of the responses that they provoked.



2. RESPONSE TO FAA COMMENTS

April 21, 2010

Ms. Gina Marie Lindsey
Executive Director,

Los Angeles World Airports
Los Angeles, CA 90045

Dear Gina Marie:

The FAA has done an outstanding job of advancing aviation safety in the United States.
For that reason, we—the authors of the LAX North Airfield Safety Study—take extremely
seriously the concerns raised by FAA about the analysis we presented in February 2010. We
wanted to report to you in detail what we concluded after reviewing FAA’s comments, so that

you can make your own judgment about the cogency of our study.

The FAA’s concerns center on our risk estimates in the baseline case, under which the
north runways at LAX would remain where they are. We estimated that, at traffic levels projected
for 2020, fatal collisions would occur on the North Airfield on average once every 200 years, and
would cause the deaths of one of every 150 million LAX passengers. After reviewing the FAA
critique of our study, we see no reason to amend our estimates. We disagree with the
assessment that our work suffered from “several critical flaws in the study's assumptions,
methodology and conclusions"” We continue to believe that our analysis was logical, accurate, and

conservative.
We reach these conclusions for five primary reasons:

e The North Airfield Safety Study relied heavily on work performed by FAA. We used
FAA effectiveness studies about new runway technologies, FAA models for the
distribution of runway risk across US airports, FAA data about the time and place of
runway incursions, and FAA severity classifications for individual incursions. Despite
its negative tone, the critique does not identify any instances in which we applied FAA

methodologies inappropriately or cited FAA data erroneously.



e Data analyses in the critique that are said to contradict our findings also contradict the
FAA’s own methods and findings related to runway safety.

e Incursion data and other evidence suggest that the existing North Airfield at LAX is just
as safe as the South Airfield with its new centerline taxiway.

e Since completion of the centerline taxi on LAX-South in mid-2008, both LAX- North
and LAX-South match or outperform the incursion records of Atlanta, Chicago O’Hare,
and Dallas-Fort Worth, three airports cited in the FAA critique as safer than LAX.

e Many comments in the critique are not relevant to assessing the absolute level of safety

on LAX North Airfield, a quantity we were specifically asked to estimate.

We amplify on these comments below, but postpone detailed responses to many

individual FAA comments to an Appendix.
The Baseline Risk Estimate
We reached our baseline risk estimate by considering in turn three questions:

o At 2020 traffic levels, what will be the average frequency of fatal runway collisions at
towered US airports as a group?

e Given that a fatal runway collision occurred under 2020 traffic levels at a towered US
airport, what is the probability that it would occur at LAX North Airfield rather than
elsewhere?

e Given a fatal runway collision on the LAX North Airfield, what number of deaths

might be expected?

As we understand the FAA critique that accompanied Administrator Babbitt’s letter, the
FAA did not disagree with our procedures for answering the first and third of these questions.

More specifically:

The critique took no issue with our estimate of the national frequency of fatal runway

collisions at 2020 traffic levels.

Our national risk assessment started with the study “Fatal Runway Collisions Over the
Next Two Decades,” which was performed under contract with FAA and was presented to the
FAA Administrator. It was published in the 4ir Traffic Control Quarterly in 2000 after a peer-
review process, and estimated risk based on technologies and procedures used in the 1990’s.

The critique does not criticize this national-level study or suggest that we misquoted its findings.



We went on to note three major technological innovations that arose in the first decade of
the 21 century: AMASS, ASDE-X, and Runway Status Lights. We cited FA4’s own safety
analyses, which estimated that, taken together, these three technologies would reduce runway

collision risk by 88%. Again, FAA does not suggest that we misrepresented these studies.

We cited recent evidence that suggests that these technologies and changes in procedures
have indeed improved aviation safety. Over the last ten years, category A and B runway
incursions have declined by 80% at towered US airports. We pointed out that the last fatal
runway incursion at a towered US airport occurred in March 2000 and that, in the ten years since
that time, there has not been a fatal collision in over 500 million landings and takeoffs. FAA

does not challenge the accuracy of these statistics.

Taking these factors together, we estimated that, at 2020 traffic levels, fatal runway
collisions at towered US airports would occur on average every four years. That estimate was

conservative, and applied nothing more than simple arithmetic to the information we cited above.

Nor does the critique take issue with our estimate of the consequences of a fatal collision

on the LAX North Airfield.

We estimated that a fatal runway collision at LAX-North would cause 100 deaths. That
number is fourteen times the average of seven deaths in US runway collisions in the last forty
years, and about three times as high as the greatest death toll in an actual US runway collision
(which arose at LAX in February 1991).  This high statistic reflects our full awareness of a
point raised in the FAA critique: if a fatal runway collision occurred at LAX-North, it would
have a higher chance of involving large passenger planes than a collision at many other airports.
(The critique suggests a factor-of-seven correction for this tendency (14% vs 2%), but we applied
a larger factor-of-fourteen adjustment.) Our strategy was to incorporate aircraft size into the
projected consequence of a fatal collision at LAX-North, rather than in the estimated probability

of such a collision.

The critique does question some (though not all) aspects of our procedure for estimating
the chance that a US runway collision would occur at LAX-North rather than elsewhere. But we

consider its arguments unconvincing.

In the second stage of our analysis, we estimated the probability that a fatal US runway
collision at 2020 traffic levels would occur on the LAX North Airfield rather than at another one
of the roughly 500 other towered US airports. There is no definitive way to make such an

estimate, so we proceeded in eight different ways.



Several of these approaches used the FAA’s quadratic traffic model of runway risk,
which posits (based on empirical evidence) that major runway incursions at towered US airports
occur in proportion to the square of their numbers of operations. We worked with quadratic
traffic shares in 2000-the recent year in which LAX’s proportion of national traffic was
greatest—as well as projected shares in 2020. FAA’s critique does not take issue with our use
of this key FAA model for distributing risk across airports; nor does it suggest that we used the

model inappropriately.

Still other estimates arose from the simulation at NASA Ames. Actual Boeing -747
pilots landed in cockpit simulators in the baseline configuration at LAX North under 2020 traffic
levels (and with Group VI aircraft like the Airbus 380 in the traffic mix). These pilots were
asked directly to compare the safety of their landings at LAX-North baseline with the landings
these pilots now perform in the same visibility conditions at other US airports. On a scale from
1 to 7, in which 1 meant “LAX-North much safer” to “LAX-North much less safe,” the pilots
gave LAX North an average rating of 3.65. In effect, they judged LAX-North slightly safer than
the other airports as a group. Questioning revealed that these other airports included Atlanta,
JFK, Dallas-Fort Worth, and San Francisco. = The critique does not suggest that these pilots
gave inaccurate assessments, or that it was improper to use these assessments in estimating risk at

LAX-North.

But the critique does raise questions about our interpretation of recent incursion data at
LAX and elsewhere. For some of our LAX-North risk estimates, we explored the possibility
that recent incursion patterns serve as “barometers” for runway collision risk. The critique does
not object to this approach; on the contrary, it uses it extensively. = There was, however, a major
difference between our approach and that in the critique. We made use of the FAA severity
classification for every runway incursion, while the critique took the surprising position that the
severity classification was irrelevant. Thus, the critique performed analyses with fofal numbers
of incursions, ignoring the difference between a category A incursion—in which a collision was
either narrowly avoided or actually occurred—and a category D incursion that posed “little or no

risk of collision.”

That convention is contrary to FAA’s usual practices. An FAA Fact Sheet released on

10/8/09, for example, begins with the statement:

“The reduction in the number and severity of runway incursions is one of FAA’s top
priorities. The number of serious runway incursions—classified as Categories A and B—dropped

by more than 63 percent from fiscal year 2000 through fiscal year 2008. In fiscal year 2009—



which ended September 30—there were 12 serious runway incursions, 50 percent fewer than in

the previous fiscal year.”

The sheet provided a detailed table of total A and B incursions by fiscal year. It did note
in one sentence that “all categories of runway incursions were down by six percent in fiscal year
2009 versus fiscal year 2008—951 in 2009 compared to 1009 in 2008. But it was clear that FAA
gave far greater weight to the trend in the few dozen serious incursions than in the nearly 1000

other incursions it did not classify as serious.

The critique challenges our assumption that technologies like AMASS and ASDE-X
reduce runway collision risk at LAX-North, stating that there were three incursions per year both
before and after these technologies reached LAX North.  In our work, we focused on runway
incursions that had appreciable potential for collisions, namely, those in categories A through C.
For the years 1999-2009 that we considered in our study, such incursions at LAX North exhibited

the pattenr shown in Table 1.

Table 1. Runway Incursions at Los Angeles International Airport North Airfield.

Annual Rate of Incursions

Period A B C
Before AMASS (1999-2000) 1.00 1.00 1.00
After AMASS (2002-2009) 0.00 0.38 0.50

Table 1 shows that, of the ten A-C incursions at LAX North over 1999-2009, six of them
occurred in the two years before AMASS reached LAX, including both of the Category A
incursions. The rate of A-C incursions fell from three per year before AMASS to % per year after
its arrival (i.e. by a factor of six). Yet the critique argues that AMASS brought no safety
progress to LAX-North, because three serious incursions in 2000 (one A and two B’s) were
replaced by three category-D incursions in 2009 that entailed “little or no” collision risk.  The

Panel cannot take this position seriously.

And neither, apparently, does FAA. In its airport-by-airport analysis the safety benefits
of AMASS, FAA used as its key safety metric the “before/after” change in the rate of A and B

incursions in the years surrounding the installation. To illustrate its methodology, FAA focused



on one airport: LAX. It estimated that the traffic-adjusted level of A and B incursions on the
North and South airfields dropped between 59% and 66% when AMASS was introduced. This
statistic meant that AMASS brought safety benefits to LAX wholly in line with those observed

elsewhere.

The critique also noted that experience with Group VI aircraft like the Airbus 380 is so
limited at this time that we cannot make direct assessments of whether they pose special risks.
We agree, but we tried to cope with this issue by doing the next best thing: examining the
historical record of Group V operations at LAX (i.e., we assumed that experience with the 747-
400 says something about risk for the 747-800). We found no evidence that Group V planes
were involved in runway incursions at LAX to a disproportionate extent. Thus, we concluded
that Group VI aircraft—if given the special handling they require—would not pose incremental
threats to safety. To put it another way, Group VI aircraft require special cautionary procedures,
but these procedures, which are already in place at LAX, counteract the additional risk that might

arise in their absence.
To summarize:

The FAA critique took issue with only one aspect of one of the three components of our
baseline risk analysis for LAX North. lIts objections there strike us as unconvincing and often
inconsistent with usual FAA techniques for analyzing runway safety. We therefore reaffirm our

confidence in our risk calculation.
The North and South Airfields of LAX

FAA is pleased that the LAX South Airfield was reconfigured in 2008 to include a
centerline taxiway between its two runways, which were moved 100 feet further apart. It
believes that the reconfiguration may have reduced runway incursions on the South Airfield by
80%. (We think 40% a more plausible estimate, because AMASS/ASDE-X and reduced traffic
deserve some of the credit for the drop.) FAA wonders why a similar reconfiguration on the
North Airfield (or one that would move the parallel runways even further apart) would not seem a
natural step in making LAX safer.  That is a reasonable question, and one that we certainly
considered in our work. Indeed, we estimated that increasing the separation between the
runways would reduce the risk of fatal runway collisions by 40-55%. But that question is

separate from the question: how great was the baseline risk in the first place?

The critique pays considerable attention to the point that two runway incursions occurred

at LAX-North in March 2010. But the critique did not mention something else that is apparent



from a visit to the FAA website (Runway Safety Office Runway Incursion Data Base): the five
LAX incursions prior to March 2010 all occurred on the South airfield, and after it received its
next centerline taxiway. Indeed, since the centerline taxiway was opened on June 24, 2008, the

LAX incursion pattern is shown in Table 2.

Table 2. LAX Runway Incursions since Center Taxiway Opened in the South.

Airfield Runway Incursions
South 12
North 6

Note: The “North” tally includes the 3/16/10 incursion not yet posted at the FAA website.

Nor were the incursions on the North systematically more severe than those on the South:
while two planes on the North got within 3000 feet of one another on March 6, 2010, two planes
got within 82 feet of each other on the South on October 25, 2009.

It is also instructive to consider the responses of air traffic controllers who took part in
the NASA-Ames simulation. The controllers were asked to compare the LAX-North baseline
configuration with the new South Airfield with its centerline taxiway. On a scale from 1 to 7, in
which 1 meant “LAX North much safer” and 7 meant “LAX South much safer,” the controllers
gave an average response of 4.2. In short, they judged the existing north configuration without a

centerline taxiway as about equally safe as the south airfield with such a taxiway.

We do not mean to be critical, but the critique suffers an inconsistency. It cannot depict
the new LAX South airfield as a paragon of safety and yet claim that the North—which appears
just as safe as the South now—poses an unacceptable risk to LAX passengers. If LAX North is

really “not good enough,” then it follows that neither is LAX South.

Fortunately, it appears that both LAX airfields are extremely safe. The critique presents
comparisons that suggest that, over 2000-09, LAX had a higher incursion rate than Atlanta,
Chicago O’Hare, and Dallas-Fort Worth. But those comparisons give heavy weight to
developments on the South airfield prior to its reconstruction, a change that everyone agrees
improved safety. If we focus on the present era that started when the centerline taxiway opened

on the South, the critique’s comparison looks quite different (see Tables 3 and 4). If we consider



only incursions that pose collision risk (i.e., categories A-C), the picture is more dramatic as

shown in Table 4.

Table 3. Runway Incursions, July 2008-December 2009

Number of Runway Rate per 100,000 Operations
Airport
Incursions
LAX 12 1.43
DFW 19 1.96
ATL 23 1.58
ORD 18 1.42

Table 4. A-C Runway Incursions, July 2008-December 2009

Number of Runway Rate per 100,000

Airport

Incursions Operations
LAX 4 0.48
DFw 15 1.55
ATL 14 0.96
ORD 11 0.87

In light of these statistics, we would suggest that it is time to stop describing LAX as a
high-risk airport. Both the North and South airfields more than “hold their own” against other

major US airports.

The Critique’s Other FAA Comments

10




As noted, we discuss in an Appendix other issues raised in the critique. Some of them do
not pertain to our baseline risk estimate for LAX-North. The critique notes, for example, that
several studies prior to our own have recommended moving the north runways further apart.

But, as we have pointed out elsewhere', these studies offered no estimates of the level of risk in
the baseline case.  Our risk estimates are not inconsistent with previous baseline-risk estimates

because there were no such estimates.

We admire FAA’s achievements in runway safety and every other aspect of aviation
safety, and have repeatedly praised FAA in this regard in our published work. If the FAA
critique had presented valid criticisms of our analysis, then we would have hastened to make full
corrections: never would concerns about “saving face” have meant anything to us compared to
the imperative of saving lives. But we were charged with the task of estimating the absolute
level of risk for the LAX North Airfield, and were encouraged by all parties to do nothing but tell

the truth. This we have done, and this we will continue to do.

Sincerely,

All Six Members of the Academic Panel (named)

"'Los Angeles Times, Letter to the Editor, February 28, 2010
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2.1. Responses to Specific Comments in FAA Critique
Below we first quote the eleven criticisms in the critique, and then respond.

1. The Academic Panel inappropriately uses an aggregate probability calculation to reach an

airport-specific conclusion at LAX.

This statement does not accurately describe what we did. The first stage of our
analysis was the estimation of the national risk of a fatal runway collision at 2020 traffic
levels. But we did not assume that the national statistic applied to the LAX North
Airfield; instead, we moved promptly to the question “if a fatal runway collision occurred
in the US at 2020 traffic levels, what is the probability it would do so at LAX North
rather than elsewhere?” We obtained answers to this latter question in eight different
ways, all of which allowed for the possibility of a much higher risk level at LAX-North

than prevailed at other airports.

We do not agree that “the rate of runway incursions (at LAX) is higher than
comparable airports.” As we showed earlier, the rate of incursions at LAX--both North
and South--has been well below the average for Atlanta, O ’Hare, and Dallas-Fort Worth
since June 2008, when the centerline taxiway was completed on the South. We see little
value in calculations that are dominated by events prior to June 2008, a period when

everyone agrees that LAX was at greater hazard.

2. The methodology used by the Panel in determining the risk for a runway collision did not

adequately consider the specific risk factors of the LAX North Airfield.

Every aspect of our LAX-North risk calculation in the baseline case was sensitive
to specific risk factors there. We asked both pilots and controllers to compare baseline
safety at 2020 traffic levels with that at the South Airfield or at other airports, taking
account of whatever factors they thought relevant. If the specific risk factors at LAX
North had led to disproportionate numbers of incursions there, that circumstance would
automatically be reflected in several of our metrics for estimating its share of national

collision risk.
As for more specific responses:

The LAX North Airfield risk factors (according to the critique) include:

12



(2) The current LAX waiver to FAA Order JO 721 0.3V, Facility Operation and
Administration. This waiver was developed in response to the increasing size of aircraft that use
LAX. Waiver 98- T -69D authorizes LAX to hold certain aircraft types at specific taxiway

locations even though these aircraft are within the obstacle free zone and the runway safety area.

The Academic Panel had access to all FAA Modifications of Standard (MOS) for LAX
and used the waivers in coordination of LAX tower supervisors and NASA to develop FFC
simulation procedures. The Panel and NASA consulted with experienced LAX tower personnel
on the operational procedures to handle ADG VI aircraft in the North and South airfields. The
AP observed and recorded operations of ADG VI at LAX using personal computer data
collection analysis, video equipment and ASDE-X display data to understand the impact of FAA
MOS waivers at the airport. Before all FFC simulations, all participating controllers and
pseudo-pilots were fully briefed on how the airport would be operated under each of the six
configurations studied including specific handling procedures of ADG VI aircraft. Such

procedures were derived from FAA MOS documents.

(b) The NASS does not address the impact of 2020 aircraft levels and traffic mix on the
risk of the hazard introduced by this waiver. The 100-north and 340-north alternatives would

eliminate this hazard.

The Panel considered LAX demand scenarios with increased demand levels and
substantial variations of ADG VI aircraft in the mix. The analysis done by the AP Panel suggests
that hazards can be mitigated but not “eliminated.” Specifically a reduction of 55% in runway
incursion risk is predicted with 340-N. There are many airports in the NAS with no operational
constraints on the aircraft (i.e., no MOS waivers) and yet runway incursions and other hazards

continue to occur.

We used the LAWA year 2020 demand scenario prepared by LAWA and Ricondo
Associates as a guideline in our demand projections. The baseline 2020 demand scenario was
studied carefully and judged to be consistent with the statutory capacity limits of the airport: 153
contact gates and 78 million passengers annually. The baseline LAWA 2020 scenario assumed
2,284 operations daily (~143-157 during the peak hour). This is 10% above the demand levels
observed at LAX airport in the peak days of the year 2000 and early 2001. LAX tower record
data confirmed the FAA ASPM data used by the Panel to assess historical demand. . By
comparison, according to the current FAA Terminal Area Forecast (TAF) projections LAX will
not reach the level of daily operations projected in the LAWA year 2020 demand scenario until
the year 2028.

13



The LAWA/Ricondo 2020 baseline scenario assumes up to 4 ADG VI operations per
hour in the busiest periods of operation of the airport in the year 2020. The Panel created
simulation demand sets with variations of ADG VI aircraft ranging from a low 2 (half of the
ADG VI aircraft demand expected at LAX by LAWA) to a high of 6 ADG VI per hour (50% above
the LAWA demand scenario). Thus, the number of ADG VI operations is an experimental

variable in the simulation study.

(c) The unique air traffic control operating rules at LAX for handling of very large
aircraft such as the A380 Operational Plan V.12. This introduces an additional level of
complexity into the operating system at the airport. The FAA notes that with a new centerline
taxiway, LAX would have air traffic control (ATC) procedures and pilot expectations consistent

with other large airports in the United States. This can reduce the potential for human error.

The level of complexity stated was simulated in FFC. Each configuration had
operational limits on how ADG VI were handled using approved FAA MOS. The study measured
the relative and absolute risks of operating an airport under various configurations. It is
important to recognize that other airports in the NAS expected to receive ADG VI aircraft in the
Sfuture will have similar limitations as LAX, such as no centerline taxiways. One example is SFO.
The question addressed by the study was to estimate the level of safety of the existing airport and
compare it to the level of safety associated with each of the various configurations suggested by

the sponsor and by the community.

LAX accommodates a large number of foreign flag air carriers and a large number of
international pilots for whom English is not their native language. The study does not address
how language barriers coupled with the special ATC procedures affects the rate of runway

incursions or the risk of a fatal runway collision.

The AP Panel recognized this issue early in the design of the study. It was not possible
to bring foreign pilots to the study (except for one Cathay Pacific pilot to command the NASA
Boeing 747-400 simulator). The study introduced numerous pseudo-pilot errors that attempted
to model the foreign language effect. However, it is not clear to us that foreign crews are a

primary cause of runway incursions at the numerous international airports.

(e)The north airfield not meeting FAA standards. Design standards not met include:

14



()Insufficient lateral separation between parallel runways for Airplane Design Group

(ADG) V and VI aircraft.

The Panel was asked to estimate the safety of operating the North Airfield under certain
configurations and levels of demand, and not to assess the consistency of these operations with
FAA design standards. The AP Panel recognizes that all the North Airfield configurations
studied except 3R (a three-runway airport) would fall short of at least one FAA design standard.
For example, the recommended lateral separation between parallel runways (for VFR
Operations) for ADG V and VI is 1,200 feet (FAA AC 150/5300-13 Paragraph 208). This implies
configurations Baseline, Baseline-S, 100-N, 340-N and 340-S all fail to meet the recommended
standard. A second recommended standard for simultaneous approaches and departures
recommends 1,200 feet of runway separation for ADG V and ADG VI. Again, only 3R would
meet such a standard (as there is no parallel runway under this alternative). The South Airfield,

as modified with the new centerline taxiway, does not meet that standard either.

In short, if deviations from recommended FAA design standards were enough to

invalidate a configuration, there would have been no point in conducting the study.
(i1) Insufficient area to hold ADG V and VI heavy aircraft between Runway 24R and
Runway 24L.

The Baseline configuration has well-known drawbacks of holding capacity
between the two runways. This requires special handling of ADG VI and some long ADG
V aircraft such as the Boeing 777-300ER. Configuration 100-N improves holding
capacity but restricts movements on runway 24L while ADG VI aircraft occupy the
centerline taxiway. Configurations 340-N and 340-S improve the holding capacity of the
Baseline substantially and further improve in operational efficiency as noted in the

report.

The statement seems to imply that these limitations were not considered in the
FFC simulations. But they were: there were instances in the simulation where small and
large aircraft queued at a single runway exit (a highly undesirable condition). This

happens infrequently today.

(ii1) Current modifications to standards to allow A380 and other ADG VI aircraft

operations at LAX.
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FAA Modifications of Standard were considered in the simulations. For
example, ADG VI speeds were restricted to 15 mph while taxiing in the airfield. ATC
operational procedures for 100-N and on the South considered ADG VI aircraft handling
procedures developed at LAX today. This considered the MOS developed for LAX.

(iv) Insufficient runway width for ADG VI aircraft such as the A380 and future
Boeing 747-8.

FAA Modifications of Standard contain provisions to operate ADG VI from 150-
foot-wide runways with wider shoulders (50 feet on each side). The Panel recommended
200-foot-wide runways early in the project for the outboard runways (25L is already 200
feet wide). This would be consistent with ADG VI aircraft design standards. Runway
width in the FFC simulations had no effect on the pilot and ATC responses because pilots
flying the Boeing 747-400 were accustomed to runway widths of 150 feet. All
configurations studied should be retro-fitted with 200-foot-wide runways. This does not

invalidate any of the results of the simulations.

3. The NASS did not include simulation of several hazards that are major risk contributors at

LAX.

The NASA simulations, like any simulation, could not cover all conceivable
possibilities. However, they were very extensive and did go beyond what was initially

planned. More specifically:

The NASA FFC simulator is a high-fidelity, human-in-the-loop simulation. The
Panel studied the performance of individual aircraft LAX arrival patterns using PDARS
data and modified many of the default performance behaviors of the FFC simulations to
enhance the fidelity of these simulations. The Boeing 747-400 flight simulator used in
conjunction with the FFC experiments is a Level-D simulator (i.e., replicates both air
and ground behaviors of the aircraft at the highest level certified by the FAA). This
aircraft simulator had a Boeing 747-400 rated pilot and has the ability to taxi and hold

the aircraft at any position in the airfield with the same accuracy as the real aircraft.

While the fidelity of the aircraft performance programmed in FFC can always be
improved with the fine-tuning of multiple aircraft parameter databases, the fidelity was
generally considered adequate for the experiments. The FAA accepts results of much
cruder fast-time simulations to prepare cost-benefit analyses of billion-dollar airport

projects using models like SIMMOD and TAAM. These fast-time simulation models do
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not address critical pilot-ATC communications workload and other operational issues
that can be studied in FFC. They also fall short when it comes to modeling complex real-
time ATC decision-making behaviors to balance demand in the airfield. The FFC
simulations are complementary to fast-time simulation techniques used to justify large

airport investments.
The simulations did not include air traffic control communication errors to pilots.

That is not the case. Audio tapes from the FFC simulator were reviewed by AP
Panel members to understand the errors made by ATC personnel. The errors made by
ATC controllers included failure to clear an aircraft, failure to detect a hold line blunder,
etc. These were factored in the analysis. We reviewed in detail the audio tapes of local
controllers and identified patterns of errors to be used in the analysis. Each FFC
simulation includes multiple channels of audio (i.e., 150 GB of data in all) that can be

further studied if necessary.

Lastly, the simulation failed to study night instrument meteorological conditions,

which are arguably the most hazardous conditions in the airport environment.

For budgetary reasons, it was not possible to include night IMC in the simulations. (The
simulations did include day IMC, day VMC, and night VMC.) However, we used a great

deal of information from outside the simulation to make risk inferences that include night
IMC. For example, if night IMC was especially hazardous at LAX North relative to other
venues, then that circumstance would have been expected to show up in the incursion

data.

4. The Panel did not fully account for all the risk associated with the operation of very large
aircraft at LAX.

The Panel noted that, so far, there is no evidence that actual Group VI
operations around the world have involved heightened risk of incursions. But we did the
next best thing absent extensive Group VI data: we conducted a historical review of
involvement of Group V aircraft in LAX runway incursions. If, for example, high fatigue
might be associated with Group VI operations, that problem should already be present in
Group V operations that we studied. (Boeing 777 and Airbus A340 aircraft have been
flying ultra-long flights out of LAX, Singapore Airlines now flies nonstop from Singapore
to LAX.) The critique notes that “ADG V aircraft do not have many of the same special
procedures for operating at LAX” (as ADG VI aircraft do). In fact some ADG V aircraft
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have special handling procedures similar to ADG VI at LAX in the North airfield
(e.g.,due to lack of holding capacity between runways 24R and 24L). The ADG VI
“special procedures” are designed precisely to avoid extra risk for ADG VI aircraft.

(The procedures may affect airport capacity, but that is not the same as safety.)
More specifically:
The risk of a runway collision is calculated by:

Pr[runway incursion occurs] * Pr[incursion leads to collision]

Experience with ADG V aircraft provides strong evidence that ADG VI aircraft
will not have a significantly higher risk of incursion (the first term) than other aircraft.
Both ADG V and VI aircraft cannot align perpendicularly to the inboard runway under
the current North (and previous South) architectures. Both have visibility issues — it is
true that these may be more severe with ADG VI aircraft but nonetheless they are similar.
Further, the ability to look down the inboard runway provides a type of redundancy to

controller clearances, but this is exactly what runway status lights also provide.

There is perhaps less evidence one can point to regarding the risk that an
incursion leads to a collision (second term). Our conclusion (that there are no
significant differences for this case) is based on the following logic. First, the FAA has
required many special procedures for ADG VI aircraft. These procedures should
substantially mitigate the increased risk associated with ADG VI aircrafft, to the degree
that such risk exists. Second, we point again to the similarities between ADG V and ADG
VI aircraft operations. Finally, while one might argue that runway geometry may impact
the risk of a runway incursion, it should have much less impact on the risk that an
incursion leads to a collision. In conclusion, we do not believe that the second term

changes significantly across the various alternative geometries considered in this study.

5. The NASS overlooks other fatal runway collisions since 1991, giving the impression that this

type of event has become rare.

This statement is not correct: our report specifically mentions the 2000 collision
at Sarasota, and includes the 1994 event at St. Louis in the risk calculations. We made
clear that we (as FAA generally does) focused on the risk at towered US airports: the

1996 collision at Quincy, Illinois took place at an airport without a control tower.
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The critique does not challenge our statement that, since the Sarasota collision
over ten years ago, there have been no fatal runway collisions at towered US airports.
During that period, more than 500 million landings and takeoffs have occurred at these
airports. If our report “(gives) the impression that this type of event has become rare,”

that could be because it has indeed become very rare.

The NASS assumes that system-wide reductions in incursions due to the use of technology
such as Airport Surface Detection Equipment, Model X (ASDE-X), runway status lights
(RWSL) and the Airport Movement Area Safety System (AMASS) apply equally at LAX.

We did not make this assumption. If these technologies were less effective at
LAX than elsewhere, then LAX would not have benefitted from the reduction in incursions
that these technologies allow. Our metrics would have picked up that pattern. Pilots and
controllers in the simulation would also have noted the difficulty in their safety

evaluations for LAX-North.

We do not agree that, because incursions remained at about three per year after
AMASS arrived, the new technologies made no difference at LAX-North. As we noted
earlier, incursions with a potential for collision dropped by a factor of six after AMASS
reached LAX. (RWSLs have not yet reached LAX-North, and ASDE-X only arrived in
2009.) FAA itself estimated that AMASS had reduced collision risk at LAX between 59%
and 66%, which is in line with the improvements elsewhere. We did not assume a priori
that AMASS would be as effective at LAX as elsewhere, but the empirical evidence

indicates that it was.

In overlooking the fact that technology has not significantly changed the rate of incursions on
the north airfield, the Panel fails to capture how the current airfield geometry at LAX can

limit the effectiveness of warning technologies and contribute to runway incursions.

As noted earlier, we believe that this ‘‘fact” is not informative, and neither does
FAA.  We never suggested that a centerline taxiway would have no safety benefits: we
assume that the 40% reduction in relevant incursions observed at LAX-South would also
occur on LAX-North. The issue is: what is the baseline level of risk that would be

reduced by 40%?

It appears that the Panel did not give adequate weighting to the risk reduction on the South
Airfield.
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We certainly studied the improvement on the South Airfield closely, and included
it in our risk assessment. (Indeed, the critique quotes our own statistics about fewer
incursions on the South after its reconstruction.) The critique, however, appears to
discount the role of both AMASS and reduced traffic as contributing factors to the decline
in South Airfield incursions, despite their apparent role in the years before the centerline
taxiway was completed in 2008. We think we gave accurate weighting to the benefits of
the centerline taxiway, and assumed the same percentage benefits would arise from such

a taxiway on the North.

9. The NASS is overly reliant on historical numbers of fatal runway collisions as the basis of

risk.

By no means did we rely solely on fatal runway events in our analysis. We relied
heavily on data about the increase in airport operations between now and 2020, and on
the effectiveness of new technologies both as estimated by FAA and as evidenced in the
reduction of non-fatal incursions. When the critique states that “the Panel should also
have examined the rate of runway incursions as a measure of collision risk,” it ignores
the point that we studied extensively such data, and used them in our estimates of both
national risk and risk on LAX-North. On the other hand, we cannot imagine that it is
irrelevant that fatal runway collisions have not occurred in the US over the last 500

million operations at towered airports.

The critique appears to suggest that the fatal runway collisions are merely “the
tip of the iceberg” and that lower-severity events deserve substantial weight in assessing
safety benefits from North Airfield improvements. For this to be true, total costs from
non-fatal collisions would have to be of the same or greater magnitude as those from

fatal ones. The AP has looked into this issue.

The relative magnitude of fatal and non-fatal runway collision costs depends
upon their relative frequency and relative cost. Regarding frequency, the FAA notes that
there have been three non-fatal collisions since 2001. The AP reviewed NTSB records
and found two such aircraft-to-aircraft collisions on runways since 2001. One, on
February 9, 2001 at Leesburg FL, involved a non-towered airport. Since the basis of our
analysis is collisions at towered airports, it appears that there have been either one
(based on the NTSB records) or two (based on the FAA statement in the critique) non-
fatal collisions since 2001, during which time there have been no fatal collisions. Barnett

(2000, p. 263) notes that between 1989 and 1998, there were three fatal collisions and
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four non-fatal ones. Summing results for these two periods, we obtain four fatal collisions
and five or six non-fatal ones. Thus it appears that the frequency of non-fatal collisions

is, at most, about twice that of fatal ones.

We now consider the relative cost of non-fatal and fatal collisions. Our estimate
is based upon “Economic Values for FAA Investment and Regulatory Decisions, A
Guide” prepared by Gellman Research Associates for FAA in 2004 (Gellman, 2004).
This publication includes cost factors for fatalities, injuries, and aircraft damage. To
apply these cost factors, we need to assume levels of fatalities, injuries, and damage for
fatal and non-fatal accidents. In our analysis, we assumed that a fatal collision caused
100 fatalities, the cost of which, based on the Guide, is $300 million. Assuming both
aircraft are destroyed, there is an additional cost of about $23 million based on the
Guide values. Let us assume that there are no injuries in fatal accidents. For non-fatal
collisions, we reviewed NTSB accident records involving non-fatal collisions (not
necessarily on the runways) over the past decade involving Part 121 or Part 135 aircraft.
A review of 18 such accidents found a total of 1 serious injury and 6 minor injuries, or an
average of 1/18 serious and 1/3 minor injury per accident. Based on ICAO cost factors
for serious and minor injuries, the total cost would be about $347,000. Assuming that such
an accident involves one destroyed and one damaged aircraft, the total property damage

would be 815.2 million, which completely dominates the injury cost.

Thus, it appears that costs of fatal and non-fatal collisions are respectively $323
million and $15.2 million, yielding a cost ratio of about 20 to 1. Taking into account the
relative frequency and the relative costs of non-fatal collisions, it appears that the costs
of the latter are about 10% or less of the costs of the former. Considering such collisions

therefore does not materially affect the results of our assessment.

10. The differences between a cost-benefit approach versus a Safety Management Systems

(SMS) approach to safety management.

In context, this comment suggests that the NASS adopts a cost-benefit approach
in assessing the north airfield alternatives, and that such an approach is of “limited
applicability in airport specific safety-related decisions,” because “there are other
factors that influence the acceptability of safety risks beyond the economics of fatality,

>

injury, and property loss valuation.’
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The AP did not explicitly perform a cost-benefit analysis in its study. It does,
however, take the view that safety benefits should be assessed in terms of the avoidance
of losses from aircraft collisions, which in our view are dominated by fatalities (see
answer to comment 9). The FAA routinely performs a cost-benefit analysis (CBA) to
evaluate many safety investments. It publishes guidance on safety-related values such as
the value of a statistical life, injury costs by severity category, and aircraft damage costs.
1t has established procedures for performing CBA for airport projects involving
navigation aids, lighting, towers, and other facilities, published in Order 7.031C, Airport
Planning Standard Number One—Terminal Air Navigation Facilities and Air Traffic
Control Services. The FAA does not require a CBA of airport safety projects funded
under AIP.

1t is not clear what “other factors” FAA believes should be considered.

As has been emphasized repeatedly, the AP has adopted a policy of full
disclosure in sharing the assumptions, data, analysis, and reasoning it employed to reach
its conclusions. Two tenets of its conclusions were: (1) that the dominant safety benefit
from changing the North Airfield was a reduction in losses from runway collisions and
(2) that benefits from further reduction in risk from a low baseline level (one event every
200 years) are small relative to the costs of airfield reconfiguration. While both (1) and
(2) are consistent with FAA CBA guidance, it is ultimately up to decision makers and
stakeholders whether to accept them. The AP also recognized and stated that a case for a
reconfiguration of the North Airfield could conceivably be made on the grounds of a
combination of safety and capacity/delay benefits. The results of our study should be

viewed as one more datum for the process of resolving this complex issue.

Finally, this comment in the critique suggests that SMS and cost-benefit analysis
are alternative approaches to safety management. The AP disagrees. Cost benefit
analysis is not an approach to safety management, but one for determining whether an
expenditure of resources will yield a commensurate benefit. SMS is an approach to
managing safety that is performance-based rather than rule based. Under SMS safety
improvements are assessed in terms of their effect on risk. SMS can be used to identify
measures that do (or do not) have the potential to significantly (in an incremental sense)
reduce risk, but it cannot, by itself, be used to determine whether such actions are

worthwhile. The latter requires an assessment of the baseline level of risk (like the one
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the AP has carried out) and of the costs of the propose measures—in other words a cost-

benefit analysis.
11. The NASS seemingly downgrades the risk potential of runway incursions.

This statement is inaccurate. We gave great weight to incursion data in our
work, though we could not go along with the critique’s “one incursion, one vote” rule
that ignores the FAA'’s own distinction between “serious” incursions (Categories A and
B) and the rest. We recognize that a Category A runway incursion at LAX-North is far
more likely to involve a Part 121 aircraft than a similar incursion at (say) Van Nuys.
That is why we assumed a fatal collision at LAX-North would take 100 lives, despite a
national average of seven deaths per fatal collision over the last forty years. That said,
there have been no Category A incursions on LAX-North over the millions of operations
there since AMASS arrived. This last circumstance is relevant to probability

calculations, though it by no means implies that the risk has dropped to zero.
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3. LOS ANGELES TIMES EDITORIAL

Redefining Safety at LAX

A new study of its north field runways should not be the last word on improvements at the airport.
Los Angeles Times (February 23, 2010)

Two years ago, the question of whether the two runways on Los Angeles International Airport's
north airfield should be rebuilt farther apart didn't seem hard to answer. A report from the Government
Accountability Office found that LAX had the most close calls among aircraft of any of the country's
busiest commercial airports and the highest number of severe incidents. The Federal Aviation
Administration had been demanding for decades that the airport address the runways' design flaws, and five

independent studies on airport safety concluded that they were too close together for comfort.

And then, last week, an academic panel working with NASA unloosed a flock of sea gulls into
airline regulators' jet engines. After an 18-month study, it found that although moving the runways farther
apart would improve safety, the risk reduction would be so minuscule that the project wouldn't be worth the

cost.

This comes as an answer to the prayers of the airport's neighbors, who have long fought to block
the project out of fear that moving a runway 100 feet or more closer to their homes would harm their
quality of life. Prompted by demands from area City Councilman Bill Rosendahl, airport commissioners
ordered the NASA study despite the existing, overwhelming evidence. The tactic worked -- the neighbors
finally found some experts who agreed with them. That's good enough for Rosendahl and Mayor Antonio

Villaraigosa, who say that runway expansion plans are now essentially dead.

If that pleases airport neighbors, it shouldn't please anyone else. One study in your favor out of six
isn't a ringing endorsement. Moreover, the statistical analysis and modeling performed by the NASA panel,
although convincing in its assessment that the risk of a deadly accident at the north airfield is very low
(expected to happen only once every 200 years at 2020 traffic levels), also found that adding 100 feet of
separation between the runways would reduce the risk of fatal collisions by 40%, and adding 340 feet
would lower the risk by 55%. With the FAA and airlines putting up the $500 million for the project, isn't
that worthwhile?

The NASA panel also found that the 340-foot separation plan could significantly reduce airport

congestion and improve capacity -- another notion that alarms neighbors.

We're as puzzled as anybody about how airport experts could come to such widely differing
conclusions on safety, and we're less convinced about the necessity of separation than we were two years
ago. But we're certain that the Board of Airport Commissioners should not allow this perplexing study to be

the last word on the north airfield and its troubles.
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3.1. Expanding on an LAX study

Re “Redefining safety at LAX,” Editorial, Feb. 23

The Times wondered why our "perplexing" study about safety on the LAX north airfield reached

different conclusions from five studies that preceded it. Actually, it didn't.

All six studies concluded that moving the LAX north runways farther apart would reduce by a
substantial percentage the risk of a runway collision. But ours was the first study that directly asked: How
great is the risk in the first place? Our frequency estimate -- one fatal collision every 200 years on average -

- did not contradict earlier estimates because there were no such estimates.

Given that your editorial board described the analysis behind the 200-year estimate as

"convincing," it is unclear what you found "perplexing" in our work.

The Times also wrote that "the [LAX] neighbors finally found some experts who agreed with
them." We hope you were not suggesting that we or NASA were chosen for the study because we were
predisposed toward a particular conclusion. Neither the community nor Los Angeles World Airports ever

asked us to do anything but tell the truth.

We concluded that spending $500 million to reconfigure the north runways would be hard to
justify on safety grounds alone, because that money might save more lives if spent in other ways. But we

explicitly said that capacity benefits could well make a case for reconfiguration.

Our study offered new information for the debate about LAX's future, but was not intended to end
it.

Arnold Barnett

Cambridge, Mass.

The writer, a professor of statistics at MIT, was chairman of the panel that wrote the LAX report.

He co-wrote this letter with the five other panel members.
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4. RESPONSES TO COMMENTS AND QUESTIONS ABOUT CHAPTER 6:

Safety Assessment in the Baseline Case

As noted, responses to the FAA critique and the Los Angeles Times editorial appear
earlier in this section. The questions below arose in the other seven documents about the Panel’s
report.

e What weight was ascribed to pilot and controller responses in the NASA simulation
relative to other factors in the assessment that the existing North Airfield would be

“extremely safe” at 2020 traffic levels and traffic mix? (LA Airline Airport Affairs
Committee)

These responses received a great deal of weight. Simulation pilots who landed in the
baseline case (under 2020 conditions) were asked to compare the safety of their landings with
those these pilots experience today at other airports in similar visibility conditions. ~Controllers
were asked to compare the safety of the existing North Airfield with the current South Airfield,
which has a centerline taxiway. In both cases, the responses indicated that LAX North was
about equally safe with the other airfields considered. On a 1-7 scale in which 1 means “LAX
North much safer” and 7 means “LAX North far less safe,” the average rating was 3.7 among

pilots and 4.2 for controllers, right in the middle of the scale.

The pilots who rated LAX-North baseline were asked which other US airports entered
their comparisons. The nine airports they mentioned are listed in the Report, and included
DFW, JFK, SFO, and ATL.  Because the pilots said LAX-North was as safe as these airports,
some (though not all) of our eight estimates of the chance that a fatal US runway collision in
2020 would occur at LAX-North were based on safety data from these other airports. The logic
was that if LAX-North is as safe as (say) Atlanta, and the risk at Atlanta is X, then X is also an
estimate of the risk at LAX North. Numerical risk estimates arising in this way were very

similar to other estimates derived exclusively from LAX data.

But suppose the pilots had given LAX-North baseline an average rating of 6 out of 7
rather than 3.7. Then we would have inferred that the pilots considered landings at LAX North
perhaps five times as risky as those elsewhere. We would have derived risk estimates for LAX-
North that incorporated this discrepancy and, to put it briefly, our estimate of the chance that
LAX-North would be the venue of a fatal US runway collision would have risen from 2% to about
5%. This increase would in turn have more than doubled our LAX-North risk estimate. In

other words, pilot (and controller) assessments played a large role in our estimates, and our
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Judgment that LAX-North was extremely safe would not have been possible had they indicated
otherwise.
e  Why did the Academic Panel focus on fatalities in runway collisions at LAX-North when
its focus was supposed to be on runway incursions? (Inglewood/Culver City)

The Panel always promised to estimate “as specifically as possible” the level of risk
under 2020 traffic conditions for each configuration it studied about the North Airfield.  There
seemed a near-universal consensus that a runway collision with a high death toll was the danger
of primary interest. For example, the earlier study titled ““Fatal Runway Collisions Over the
Next Two Decades” that we cited in our report was prepared at the request of FAA, as part of its
decision process about the deployment of ASDE-X radar. While runway collisions can also
cause non-fatal problems, we recall the Supreme Court justice who explained that “death is
different,” and, elsewhere in this Addendum, we estimated (in response to FAA comments) that
the economic consequences of non-fatal collisions were an order of magnitude lower than those
for fatal events.

e  Why include the death toll in the collision at LAX in February 1991 in an assessment of

future hazards at LAX-North? Doing so artificially inflates the estimated death toll in a
future collision. (Inglewood/Culver City)

Our estimates of the death toll given that a fatal runway collision occurs were based on
worldwide patterns over many decades, with the LAX event serving as only one data point in our
analysis. (Most of that analysis appears in the Appendix to our report, as part of the paper
“Fatal Runway Collisions over the Next Two Decades.”) While runway configuration may have
played no role in the 1991 LAX collision, its outcome is useful in suggesting the degree of
survivability when two planes collide, regardless of the particular reason for the crash. (Our
risk assessment also considered collisions between planes and ground vehicles or obstacles on
the runway.)  The 1991 event with its 34 deaths does not “artificially” increase death toll
estimates: indeed, the worst aviation accident in history was a 1977 runway collision in the
Canary Islands, which killed 583 people.

e  Why compare runway risks to risks not associated with airport runways, an approach that
is “potentially misleading?” (Inglewood/Culver City)

We presented absolute mortality risk estimates for LAX-North, but believed we should
offer some statistics about other risks to offer perspective to readers. In deciding whether a level
of runway risk is large or small, it seems valuable to take note of the overall level of risk that air
travelers face, as well as the risks that citizens face that are unrelated to aviation.  To cite other

mortal hazards faced by residents of Los Angeles is not to imply that all such residents use LAX,
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or that all users of LAX are residents of Los Angeles. But doing so provides some “benchmark”
that makes the runway risk statistics less abstract. Individuals who consider our comparisons
irrelevant or unhelpful are obviously free to ignore them.

e Given that LAX-North now lacks a centerline taxiway, why make risk assessments for

LAX-North baseline using data from other US airports (e.g, ATL, DFW) that have
centerline taxiways? (Air Line Pilots Association)

As explained in the first answer above, pilots in the NASA simulation who landed in the
baseline configuration at 2020 traffic levels were asked to compare the safety of those landings
which those they now perform at other US airports.  They were encouraged to consider
whatever factors they thought relevant.  These pilots presumably took account of that fact that
LAX-North lacks the centerline taxiway that other airports have, much as they may have
considered that some of those airports have crisscrossing runways while LAX does not. On
balance, they concluded that LAX-North was about equally safe with the other airports, meaning
that risk estimates for 2020 for those airports could underlie some—but by no means all—
estimates about LAX-North.

e Why didn’t you give substantial weight to conditions at LAX in 2000, given that traffic in

2020 will return to 2000 levels and that recent years have been easier given substantial
drops in traffic at LAX? (Air Line Pilots Association)

We did give considerable weight to LAX conditions in 2000. In estimating the chance that
a US runway collision at 2020 traffic levels would occur at LAX-North rather than elsewhere, we
used incursion data for the airfield over 1999-2009. Because the rate of A-C incursions at LAX-
North was far higher over 1999-2000 than in the later years, these early years had a highly
disproportionate role in the data for the full period. Also, in making risk estimates based on the
LAX-North share of (squared) US traffic levels, we used data from 2000 precisely because that

was the year when LAX operations reached their peak.
All our calculations recognized that projected 2020 LAX traffic levels would be
considerably higher than those around 2009, and would even exceed 2000 levels by about 5%.

e Shouldn’t the decline in LAX traffic between 2000 and (say) 2009 be given most of the
credit for the decline in LAX incursions over that period? (Air Line Pilots Association)
We are disinclined to think so, although we recognize that the drop in traffic probably
had some role in the decline. We believe that the arrival of AMASS, ASDE-X, RWSL s—coupled
with improvements in signage and procedures—are the primary factors. As noted in our report,

FAA estimated after detailed study that the combination of AMASS, ASDE-X, and RWSL’s would

reduce collision risk by about 8§8%. That these estimates were not wildly optimistic is suggested
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by the fact that category A and B runway incursions in the US dropped 80% between 2000 and
2009 (and the national drop in air traffic was far less steep than that at LAX). Moreover, there
have been no fatal runway collisions anywhere in the US over the last ten years (as of 5/1/10), as

compared to six in the previous ten.
Is it possible that new technologies and procedures will be less effective at LAX-

North than elsewhere? As we noted in our response to FAA, the empirical evidence works
against that view. When LAX traffic returns to 2000 traffic levels in the years ahead, it will do so
at a time when pilots and controllers will benefit from numerous advances in safety since the turn
of this century, we therefore believe that the environment will be one of far lesser risk.

e Under the quadratic risk model, wouldn’t LAX be safer if traffic were equally divided

between the North and South Airfields rather than heavier on the South (as it is now)?
(E1 Segundo)

An interesting question, and the answer is yes. But the effect would be minimal under
the model. Now we have a 55% South /45% North traffic split at LAX. If X is the risk that would
prevail in 2020 under this split, the risk would only decline to .99X if the split became 50/50 (i.e.,
by 1%). (More specifically, the risk would proportional to (1/2)° T> + (1/2)°T* rather than
(.55)°T° + (45)°T°, where T'is total traffic at LAX.) And the quadratic model is only an
approximation: given the associated changes on the taxiways and in the airspace near the

airport, it is not certain that shifting from 55/45 to 50/50 would actually benefit safety.
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5. RESPONSES TO COMMENTS AND QUESTIONS ABOUT CHAPTER 7

Baseline with IRSIP

Several comments referred to potential enhancements at LAX and, more specifically, at the North
Airfield with the existing (“baseline”) configuration, i.e., in the absence of a centerline taxiway.
Since the objectives of such enhancements are consistent with those of the Interim Runway
Safety Improvement Project (IRSIP), we have chosen to review and respond to these comments

as addenda to Chapter 7 or our report, which dealt with IRSIP.

A. The following four recommendations were submitted by the Los Angeles International Airport
Advisory Committee, (representing residents of El Segundo, Inglewood, Lennox, Hawthorne,

Culver City and Westchester/Playa del Rey):

(i) Lengthen Runway 24L toward the east to a minimum length of 11,500 feet from the
current 10,286 feet.

(i) Complete the installation of runway status lights (RWSL) at all runway and taxiway

intersections.

(iii) Require a full complement of certified air traffic controllers at all times in the LAX

tower.

(iv) Undertake the interim improvements to the North Airfield with the additional
requirement that closing or relocating Taxiway Yankee be studied further prior to

final approval.

AP’s Response: Recommendations (ii), (iii) and (iv) are either implicitly assumed in our
analysis or explicitly stated. For example, the risk estimates implicitly assume that an adequately
staffed air traffic control team will be in place at LAX at all times (with staffing levels possibly
varying according to traffic intensity, time of day, etc.). As another example, the point about the
need for further study of the proposed closing of Taxiway Yankee was made explicitly in our
report. The AP therefore feels comfortable about endorsing these three recommendations, since

they are entirely consistent with the AP's report and analysis.

Recommendation (i) is more complicated, as it falls outside the scope of the AP’s charge.
The AP was not asked to examine modifications to the North Airfield baseline that go beyond

those presented in the IRSIP project’s outline. We do, however, recommend that

30



Recommendation (i) be considered carefully, possibly as part of the study that will also

determine the future of Taxiway Yankee (Recommendation 4).

B. Mayor Kelly McDowell of El Segundo in commenting on the AP’s report, expresses the
desire for better balancing of operations between the North and South Airfields and suggests
specifically the lengthening of Runway 24L to the east, as one of the ways that will facilitate such
balancing and may implicitly also be calling for a centerline taxiway on the North Airfield (in the

interest of "balancing").

AP’s Response: The question of how to best allocate operations between the North and
South Airfields is a complicated one, because it requires consideration of several issues, such as
the complexity of aircraft circulation patterns between gates/stands and runways, the
configuration of the terminal airspace, the types of aircraft that will utilize each runway,
etc. This topic deserves a study by itself, once the decision is made regarding the future
configuration of the North Airfield. As indicated under A above, in the AP’s response to the Los
Angeles International Airport Advisory Committee, the question of lengthening Runway 24L falls

outside the scope of AP’s charge, but certainly deserves careful consideration.
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6. OTHER RESPONSES

This section contains the AP Panel responses to other organizations.
Chevalier, Allen and Lichman
(i) Corrected Tables 8.5 and 8.6 and added more explanation and sources of information.

(i) We note that the comments correctly identified some errors in the numbers provided
in our tables. These have been corrected. We also added explanations related to the source of our

incursion data.

(ii1)) Response to item III in Chevalier’s letter. Aviation accidents are almost always
the result of many confounding factors “going wrong” at the same time. Similarly, they can be
prevented by one of many safeguards. Thus, while runway geometry might not be the root cause
of an incursion, it is quite possible that improved runway geometry might prevent an accident
that might otherwise occur due to a pilot or controller error. We have discussed the causes of
incursions at various locations in the report and certainly the general sequence of events that
lead to certain types of incursions played a strong role in our analysis. However, we did not find
it particularly useful in our analysis to dwell extensively on whether the primary cause of specific
incursions was due to pilot or controller error. For example, the addition of runway status lights
could alert a pilot to stop when given an erroneous instruction by a controller (controller error)
but could also alert a pilot to stop who was distracted and about to ignore a correct controller

instruction (pilot error).

(iv) Response to item X in Chevalier’s letter. The study fails to explain why taxi times

to and from 100-N would be longer than taxi times to and from 340-N

Table 13-1 of the report presents a summary of the taxi-in time results obtained in the
FFC simulations. Statistical analysis of the data for 52 FFC runs shows that there are significant
differences in taxi-in times for each alternative (at 95% confidence level). 340-South performs
last in terms of taxi-in times with a mean taxi-in time of 708 seconds per arrival. The best
alternative in terms of taxi-in times is 340-North with a mean taxi-in time of 612 seconds per
operation followed closely by 100-North (630 seconds per operation). While runway 24R in 340-
North is located further away from the gates compared to other alternatives, the taxiing times are
better than even alternative 100-North because of improved ground flows observed in 340-North.
In other words, alternative 100-North produced more frequent aircraft stops on the ground for

arriving aircraft compared to alternative 340-N. The ground stops for arriving aircraft are
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affected by both arrival and departing traffic flows in the airfield. Since 340-North has the best
departure saturation capacity of all alternatives (i.e., fewer departure queues), this produced
fewer bottlenecks on the ground network thus reducing taxi times in the airfield for both arrivals

and departures in 340-North compared to others.

(v) Response to item IX in Chevalier’s letter. This is beyond the scope of our analysis.
NASA and the AP Panel reviewed previous manned simulation studies done for LAX and
concluded that it was necessary to introduce a Ground Control Position to direct ground traffic

at the busy midfield terminals in the future.
ARSAC

The AP Panel was given 49 questions by ARSAC. Many of the questions are very general
and require separate studies by themselves and fall outside our charge, which was to compare
five alternatives for the North Airfield with respect to safety. Many requests for additional
analysis lie beyond the scope of the charter given to the AP (and NASA). These include: an

analysis of human factors mechanisms, ranking of incremental safety improvements,

Several of the comments ask for a more detailed analysis of the “Nine Questions”. We
admit that a more thorough analysis of many of these could certainly be done. However, we view

such in depth analyses as beyond the scope of our charter and allotted resources.
LAX TEC

We did not undertake a comprehensive capacity analysis. However, as stated above our
report indicates it is likely that runway reconfiguration can be justified on capacity grounds. The
AP Panel was charged to investigate whether certain configurations of the North Airfield could
not guarantee at 2020 traffic levels an acceptably-high level of passenger safety. The AP Panel
believes capacity and operational efficiency can be further studied to estimate the economic

operational costs and benefits of various airfield configurations.
LAX Airline Airport Affairs Committee
(i) How much weight was attached to the comments of controllers and pilots

The responses by ATC controllers and pilots were considered carefully along with all the
other elements of the analysis. The comments about each one of the alternatives were
summarized in each of the relevant chapters and the numerical scores were also tabulated and
analyzed statistically. When there were comments that stood out as being in conflict with

numerical scores or the empirical analyses of incursion data, this was pointed out. But this did
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not really happen to any extent that might affect the eventual conclusions of the AP. In any case
we did not assign specific weights to the comments or, for that matter, any of the other elements

of the analyses that were carried out.

The absolute risk numbers calculated were based on models that used as a starting point
historical data (not pilot or controller survey results). On the other hand, survey results were
used to define a set of comparable airports and to estimate the relative standing of LAX against
these other airports. Other sources of data were also used to obtain estimates that served as

“backups” for the numbers provided by the surveys.

(i1) Further studies that will compare in detail the North Airfield alternatives with respect

to other attributes (e.g., capacity and delays) are needed to obtain a complete view.

The AP does not disagree. Our charge was limited to, primarily, assessing safety and, as
a secondary objective, performing a preliminary analysis of capacity and operational efficiency.

As indicated above our report indicates changes may be justified on capacity grounds
ALPA

(i) ALPA stated “The AP ignored the conditions that existed in Year 2000, when LAX
was heavily congested, and instead concentrated on more recent years when the airport was much

less congested.

Far from studying LAX in conditions of reduced traffic, the AP's analyses and
simulations focused on projected traffic levels in 2020 with the airport assumed to be operating
with the maximum number of movements that can be sustained with the expanded set of gates. In
addition, the period 1999 - August 2001 is not a good one to draw statistical evidence from, as
the incursion-related technologies, as well as the centerline taxiway on the South Airfield, were

either partially implemented or were not in place at all at the time.

The restriction to the years 2002 through 2007 in our incursion analysis was specifically
used in order to obtain a common basis for comparison of incursion rates before and after the
introduction of the center taxiway on the South Airfield. The 2002 to 2007 period, when
compared to the 1999 to 2001 period, had reduced traffic levels and the use of new technologies,
ASDE-3 and AMASS. The traffic levels after the introduction of the center taxiway have been
similar to those in the 2002 to 2007 period and, of course, ASDE-X and AMASS are present. This
provides an “apples to apples” comparison for the estimation of the factor by which the ENS
incursion rates have been reduced. Note that this analysis was not used to estimate absolute risk

levels.
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The fact that increased traffic levels generally lead to higher risk levels was certainly
taken into account. In particular, the models used to estimate the baseline risk employed the
assumption that risk increases according to a quadratic function of the traffic level of an airport.
These models certainly assumed that the higher 2020 traffic levels would lead to substantially

higher incursion (and collision) risks.
(i1) Influence of ADG VI on Study Results

Another concern of one of ALPA’s comments concerns the issue of Group VI aircraft (no
A380 pilots in the simulation pilot mix, more Group VI aircraft in the future, RWSL less visible

Jfrom Group VI cockpits, etc.). This issue has been addressed in our response to the FAA.

The second comment by ALPA pertains to their recommendation that the North Airfield
should be redesigned to satisfy "Group VI standards without waivers": none of the alternatives
given to the AP Panel satisfy these conditions and the AP study would be entirely irrelevant if this

recommendation were to be followed; what we tried to do was to be responsive to our charge.

To the extent that it will be difficult or cumbersome to employ special procedures for
Group VI aircraft under higher traffic levels, is predominantly a capacity problem, not a safety
problem. The report indicates that it is likely possible to justify runway enhancements based on

capacity grounds.

(iii)) ALPA Comment on slide # 80 of the AP Panel presentation states “We believe that
the data upon which its conclusions were based is flawed. Incursion data between 2004-2008
(pre-centerline taxiway) and 2008-2009 (post-centerline taxiway) is erroneous. The report’s time
frame primarily reflects a period of waning demand instead of focusing on the peak traffic period
where operations were on the edge of the safety envelope and sometimes outside of it. The
capacity and operational activity at LAX between 1999 and 2001 was stretched to the point
where, at times, operational control broke down. This was not the case during the 2004 to 2009

time frame...”

(iv) Slide #80 contains Table 9-5 of the preliminary report. While including years 1999-
2001 would have increased incursion rates for LAX during the pre-centerline taxiway period, this
would not change the central conclusions of these tables, which concerns how rates changed
between the pre- and post-centerline taxiway periods, and how rates in the latter period compare

to those for other airports.
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