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EXECUTIVE SUMMARY

Los Angeles World Airports (LAWA) considers noise compatibility to be a high-priority, continuing
process; over many decades of effort, it has established an extensive noise management program at
Van Nuys Airport (VNY). One of the existing voluntary noise abatement measures is the so-called
“Fly Friendly” program that encourages jet aircraft pilots to follow flight procedures that result in
measured departure noise levels below aircraft-type-specific targets.

In January 2003, LAWA completed a Federal Aviation Administration (FAA) Part 150 study to
review the noise management program. One of the study recommendations was to make the Fly
Friendly program a formal rule, with penalties assessed on operations that exceeded the established
target levels. The study acknowledged that implementation of this proposal would require LAWA to
conduct a second study under another FAA regulation, Part 161.

LAWA retained a consulting team led by HMMH to conduct a study under that regulation to assess
this proposal and several other use restrictions. The VNY Part 161 study led to three primary
conclusions regarding the Fly Friendly program:

LAWA would be unlikely to be able to defend a formal Fly Friendly program.

The voluntary Fly Friendly program has resulted in measurable noise reduction.

LAWA should focus on enhancing the voluntary program to maximize its ongoing benefits

This report presents the results of follow-up analyses and other work undertaken related to the final
recommendation, leading to the following principal conclusions and recommendations:

There are no obvious “bad performers” whose operations disproportionately affect overall noise
exposure and would be clear targets for penalties.
LAWA should set the targets to affect an equal percentage of operations of each aircraft type.

The target levels should be set to provide noise reduction approximating the benefit that would
result from full adherence to the existing targets; which would be achieved through targets
affecting five percent of departures.

It would be most appropriate to pursue further reduction in departure noise levels through an
updated and expanded voluntary program. Specific recommendations are made for the
establishment and implementation of such a program, including:

Recommended target noise levels
Estimating potential benefits

Developing targets for new aircraft types
Enhancing program effectiveness
Determining when to reassess the program
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1 INTRODUCTION

Los Angeles World Airports (LAWA) considers noise compatibility to be a high-priority, continuing
process; over many decades of effort, it has established an extensive noise management program at
Van Nuys Airport (VNY). The program —and LAWA’s commitment to its implementation and
improvement — is widely recognized for its innovation and benefits. Major elements include:

voluntary noise abatement operating procedures to reduce or shift noise exposure away from
sensitive land uses

formal use restrictions to reduce existing noise exposure and prevent increased noise exposure
remedial land use measures to address residual incompatible land uses
preventive land use measures to deter introduction of new incompatible land uses

a noise and operations monitoring system that includes noise monitoring at fixed locations,
collection of flight operations information (including flight tracks, altitude profiles, and aircraft,
operator, and other flight identification data), and that correlates measured noise levels with
specific flight operations and any associated noise complaints that LAWA receives

One of the existing voluntary noise abatement measures is the so-called “Fly Friendly” program® that
encourages jet aircraft pilots to follow flight procedures that result in measured departure noise
levels below aircraft-type-specific targets. LAWA has implemented the program continuously since
its establishment in 1994. Section 2 describes the program’s development and ongoing application.

In January 2003, LAWA completed a Federal Aviation Administration (FAA) Part 150 study to
review the noise management program.> LAWA submitted the required Part 150 documentation to
the FAA in August 2003.% It proposed 35 “Noise Compatibility Program” (NCP) measures,
including seven new use restrictions, one of which proposed making the Fly Friendly program a
formal rule, with penalties assessed on operations that exceeded the established target levels.®

The NCP submission acknowledged that further pursuit of the proposed use restrictions would
require LAWA to conduct a second study under another FAA regulation, Part 161.° LAWA retained
a consulting team led by HMMH to conduct a study under that regulation to assess these seven
proposals, and several others subsequently added by LAWA, ultimately leading a total of 12 options.
The study commenced in 2005.

Over the next five years, the VNY Part 161 study process led to the following primary results:

! Some LAWA publications refer to this measure as the “Fly Neighborly” or “Quiet Jet Departure” program.

214 CFR Part 150, "Airport Noise Compatibility Planning” provides airports with guidance on technical,
documentation, and public consultation procedures to follow in assessing airport noise exposure and land use
compatibility, and developing programs to minimize, mitigate, and prevent existing and future incompatible
land uses through noise abatement and land use measures. Part 150 is a voluntary program.

% «“\/an Nuys Airport Part 150 Study, Noise Compatibility Program Report with Noise Exposure Maps (NEM)
and Noise Compatibility Program (NCP) Mitigation Measures,” Prepared by Environmental Management
Division, City of Los Angeles, Los Angeles World Airports, August, 2003.

* Noise Compatibility Program (“NCP”) measure 31.

® 14 CFR Part 161, “Notice and Approval of Airport Noise and Access Restrictions,” which sets forth notice
and analysis requirements airport proprietors must address prior to adoption of use restrictions affecting
operations in certain aircraft type categories.
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Adoption and implementation (through a city ordinance) of a “noisier aircraft phaseout” under a
Part 161 “grandfather” provision that addressed the objectives of several of the proposed
restrictions to limit operations in the noisiest aircraft types operating at VNY®

Determination that LAWA would be unlikely to be able to defend the other proposed restrictions —
including a formal Fly Friendly program — under statutory conditions for approval set forth in Part
161 or under contractual commitments LAWA had made when accepting federal grants’

Determination that the voluntary Fly Friendly program had resulted in measurable noise reduction
and that an updated program could yield further benefits

LAWA staff presented these results to the LAWA Board of Airport Commissioners and the VNY
Citizens Advisory Council (CAC) at separate meetings in February 2010, and recommended that:

Part 161 efforts related to adoption of further use restrictions should be tabled

Further efforts under the Part 161 study related to the Fly Friendly program should focus on
enhancing the voluntary program to maximize its ongoing benefits

Both groups endorsed these recommendations. This report presents the results of follow-up analyses
work undertaken related to the second recommendation. The analyses include using data collected
since 1994 to develop refined targets for the largest and most specific feasible list of jet aircraft
models, to recommend potential improvements to the program to maximize its continuing
effectiveness, and to estimate the potential associated benefits.

® LAWA analyzed the environmental impacts of the noisier aircraft phaseout pursuant to the California
Environmental Quality Act (CEQA), as documented in “VVan Nuys Airport Noisier Aircraft Phaseout Final
Environmental Impact Report,” Los Angeles World Airports, March 2009.

" In particular FAA grant assurance 22(a), “Economic Nondiscrimination,” which states that an airport operator
“will make its airport available as an airport for public use on fair and reasonable terms and without unjust
discrimination to all types, kinds, and classes of aeronautical use.”
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2 FLY FRIENDLY PROGRAM BACKGROUND

The VNY Fly Friendly program encourages jet pilots to conduct departures so measured noise levels
are below established aircraft-type-specific targets at monitoring location “VNY13,” shown in Figure
1. The monitor is approximately 6,000 feet south of the airport, and is approximately 14,000 feet
from the start-of-takeoff-roll point on Runway 16R, the primary runway used by jets at VNY.®
Figure 2 depicts the monitor location with a sample of jet departure tracks.

Figure 1 VNY Noise Monitor VNY13 (Formerly VV7) Location
Source: HMMH, 2011

& Over approximately the same time frame as the VNY Part 161 study, LAWA subsequently obtained an
updated, state-of-the-art monitoring from Briel & Kjar Environmental Management Solutions (B&K EMS),
utilizing the firm’s “ANOMS 8™” software. That system became fully operational at VNY on November 4,
2009. As part of the monitoring system upgrade, LAWA relabeled this monitor VNY13 on July 1, 2009; prior
to that date it was labeled “V7.”
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Figure 2 Noise Monitor VNY13 with a Sample of Jet Departure Flight Tracks
Source: HMMH, 2011

The Fly Friendly program focuses on Runway 16R because, during most years, over 80% of all jet
departures at the airport are on this runway.’ It focuses on monitor VNY 13 because it is directly
under the preferred noise abatement departure flight path for this runway, which calls for jets to fly
straight out until past this point.® Concentration on this runway end and this monitoring location
results in a program that encourages pilots to utilize procedures that benefit residents closest to the
airport, where departure noise levels typically are highest, in the area most often affected by jet
departures.

The targets are set in terms of the single event noise exposure level (SENEL) measured at VNY13
for the departure.™

® As documented in Appendix B, Table B.4.1 of the “Van Nuys Airport Noisier Aircraft Phaseout Final
Environmental Impact Report,” Los Angeles World Airports, March 2009.

9The VNY “No Early Turn Program” calls for takeoffs on Runway 16R to “climb straight out 2.2 miles,
measured from the VNY very-high-frequency omnidirectional range (VOR) antenna (which is located off the
north end of the airport) and attain a minimum altitude of 1,800 feet above mean sea level (MSL) prior to
turning.” Most LAWA publications describe this measure in the following visual-reference terms: “Climb
straight out over flood basin before starting turn unless instructed by air traffic control.” Monitor VNY13 is at
the north end of the flood basin.

11 California Department of Transportation (“Caltrans”) Division of Aeronautics regulations require airports to
use SENEL to describe the cumulative noise exposure for individual aircraft operations. In simple terms,
SENEL is the one-second-long steady-state level that contains the same amount of acoustical energy as the
actual time-varying level during the operation, calculated over the period when the level exceeds a selected
threshold. The threshold is generally set low enough that the calculated SENEL differs by less than a tenth of a
decibel from the level for the entire event. The Caltrans noise regulations are set forth in California Code of
Regulations (CCR), 1990, Title 21, Subchapter 6, Noise Standards (Register 90, No. 10, 3/10/90).
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2.1 Program Implementation

The VNY Noise Management Office (NMO) continuously monitors jet departure SENEL values at
VNY13. The monitoring system provides detailed information about the specific aircraft type and
operator, the coordinates of the radar-determined flight track, and the measured noise level as the
aircraft flies past the monitor. From this information, the NMO can determine which aircraft and
operators exceed the applicable target. While there is no formal penalty for an exceedance, LAWA
sends letters to operators exceeding targets and publishes monthly reports on exceedances, listed by
operator. LAWA has found that these practices act as an effective compliance incentive.

Pilots can contact the NMO to identify targets for specific aircraft, to discuss procedures that other
pilots operating similar aircraft types have found successful, and to obtain measurement results from
their prior departures. The NMO has found that pilots frequently take advantage of the access to this
information to develop, test, and refine departure procedures, so as to improve their noise abatement
performance. Undoubtedly, the letters sent to operators and the published lists of exceedances
encourage this positive behavior. Furthermore, as discussed in Section 3.1 of this report, empirical
analyses undertaken for this study indicate the program has led to measurable noise reduction.

An important element of the initial program implementation was a “Letter of Commitment” in which
jet operators agreed to the following *“quiet flying” principles:

Pilots will fly aircraft using noise abatement techniques as outlined in manufacturers’ operating
manuals or National Business Aircraft Association (NBAA) Noise Abatement Program.

Pilots will work to research complaints from local residents regarding individual flights and to
encourage participation by other jet operators.

Voluntary compliance will help forestall more drastic measures to reduce noise.

2.2 Original Program Development

The NMO set the original targets by averaging the arithmetic mean of: (1) average measured
departure SENEL values for the given aircraft type and (2) an Integrated Noise Model (INM)
SENEL estimate for a comparable aircraft type. Because the permanent monitoring system was
relatively new at VNY at the time, limited measurement data were available — fewer than 10
measurements for some aircraft types. In addition, INM estimates were available for only nine
aircraft types:

Boeing 727 B727Q9 McDonnell-Douglas DC9Q9 Lear LR25
Canadair CL600 Grumman Gulfstream GIIB Lear LR35
Cessna CNA500 Israeli Aircraft 1A11125 Mitsubishi MU3001

The NMO “mapped” all actual jet aircraft measured at VNY 13 to one of these types, which required
relatively crude substitutions in some cases.

2.3 Examination of Fly Friendly Program in the VNY Part 161 Study

One of the use restrictions that LAWA included in the scope of the VNY Part 161 study was to make
the Fly Friendly program a formal, mandatory rule, with operators fined for exceeding the targets.
Consistent with penalty provisions of the existing “Van Nuys Airport Noise Abatement and Curfew
Regulation” (City of Los Angeles Ordinance No. 155,727) operators and individual aircraft also
would be denied permission to operate at the airport after three violations in a three-year period.
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Part 161 implements requirements set forth by the U.S. Congress in the Airport Noise and Capacity
Act of 1990 (“ANCA™)*? related to notice and analysis requirements that airport proprietors must
address prior to adoption of use restrictions affecting aircraft certificated by the FAA as “Stage 2” or
“Stage 3” under the Part 36 regulation.® The requirements are most significant for restrictions
affecting Stage 3 aircraft, which make up the majority of jet operations at VNY. In very simple
terms, Part 161 requires that airports conduct detailed benefit-cost analyses to demonstrate that the
noise benefits of a proposed restriction would exceed the costs, that there are no non-restrictive
approaches to achieving the objectives of the restriction, and that the rule would meet six statutory
conditions for approval.**

The ANCA requirements and the potential application of penalties, including fines and denial of
airport use, required that the Part 161 study include detailed analysis of the target noise levels. The
analysis included using data collected since 1994 to determine: (1) if the voluntary program had been
effective in reducing noise levels, and (2) whether it was reasonable to expect that a formal program
would lead to further noise reduction that could not be achieved through a non-restrictive approach.

As discussed in Section 1, the Part 161 analyses resulted in a determination that the voluntary Fly
Friendly program had resulted in measurable noise reduction and that an updated program could
yield further benefits, and a recommendation that further efforts under the Part 161 study related to
the Fly Friendly program should focus on enhancing the ongoing program, including the following
major steps:

Develop updated targets for a more comprehensive list of jet types operating at VNY

Assess the past effectiveness of the program in reducing departure noise levels

Identify the need and options for revising the target-setting approach

Recommend potential improvements to the program to improve its ongoing effectiveness

Recommend mechanisms for LAWA to add targets for new aircraft models

Recommend mechanisms for LAWA to identify when and how targets should be adjusted

Section 3 discusses analyses that HMMH and LAWA undertook to develop and recommend updated
targets for use in a voluntary program. Section 4 presents the final recommended targets and
implementation-related issues.

2 pyb. L. No. 101-508, 104 Stat. 1388, as recodified at 49 United States Code (U.S.C.) 47521- 47533

B3 FAA defines noise criteria in 14 CFR Part 36, “Noise Standards: Aircraft Type and Airworthiness
Certification.” For transport category “large” aircraft (with maximum takeoff weights of 12,500 pounds or
more) and turbojet-powered aircraft, Part 36 identifies four “stages” of aircraft with respect to their relative
noisiness: Stage 1 aircraft have never been shown to meet any noise standards, Stage 2 aircraft meet original
noise limits set in 1969, Stage 3 aircraft meet more stringent limits set in 1977, and Stage 4 aircraft meet the
most stringent limits set in 2005.

1 Specifically, the analysis must permit the FAA to find that:

(1) the restriction is reasonable, nonarbitrary, and nondiscriminatory

(2) the restriction does not create an unreasonable burden on interstate or foreign commerce

(3) the restriction is not inconsistent with maintaining the safe and efficient use of the navigable airspace
(4) the restriction does not conflict with a law or regulation of the United States

(5) an adequate opportunity has been provided for public comment on the restriction

(6) the restriction does not create an unreasonable burden on the national aviation system
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3 PART 161 ANALYSIS OF TARGETS

The Part 161 analysis of the Fly Friendly program included detailed, aircraft-type-specific analysis to
objectively identify achievable targets that would produce further reduction in noise exposure. This
analysis was undertaken in four primary steps:

Developing updated targets for the most detailed list of jet types feasible, following the original
target-setting methodology, to take advantage of all measurements since 1994 and of additional jet
SENEL estimates available from the current INM version as applied at VNY for the Part 161.

Assessing whether there are any obvious targets that might yield significant noise reduction while
affecting few operations; i.e., limits that might meet the Part 161 benefit-cost criterion.

Identifying and assessing potential alternative methods for establishing productive targets.
Evaluating the defensibility of applying targets in a mandatory program.

Sections 3.1 through 3.4 summarize these four steps. Appendices A, B, and C contain three interim
Part 161 memoranda that present a more complete discussion.

3.1 Applying the Original Target-Setting Method to Develop Updated and
Expanded Targets

In February 2008, HMMH and LAWA completed an analysis that applied the original target-setting
method to develop updated and expanded SENEL targets for jet aircraft types that operate regularly
at VNY. Appendix A presents the memorandum that describes this analysis in full detail.

The analysis utilized measurement data from the VNY monitoring system for January 1998 through
May 2007 that provided aircraft-type-specific SENEL measurements at monitor VNY 13 with sample
sizes for individual aircraft models ranging from the hundreds to thousands. It also utilized
HMMH’s detailed application of the most current version of the INM available at the time (Version
7.0a) to develop SENEL estimates for 21 INM jet aircraft types for use in this exercise (up from the
nine utilized in the original target-setting process)."

Table 1 on the following page presents the results of this first-round analysis of updated and
expanded targets. The last column of the table shows that most of the updated targets are lower than
the existing targets; overall, in fact, the updated targets are 2.2 decibels (dB) lower on average,
suggesting the Fly Friendly program delivered some success in reducing departure levels.

The last column also shows that the difference between the existing and updated targets varies
significantly among aircraft types, which suggests that using the original target-setting approach
might result in targets that penalize some types more than others. Section 3.3 discusses additional
analyses undertaken to address this matter.

Additionally, in a limited number of cases, the updated targets were higher than existing targets.
Further investigation revealed that these results were largely related to fleet mix transitions affecting
the manner in which aircraft were grouped in the measurements over time. For example, in some
instances, manufacturers offered more versions of a given aircraft model that increased variation in
noise levels; e.g., multiple engine types or weights. In other cases, consolidation in the fleet reduced
noise-related variation among aircraft of a given type. These discrepancies were addressed in the
course of undertaking final target refinements, as discussed in Section 4.

> Appendix B.4 of the “Van Nuys Airport Noisier Aircraft Phaseout Final Environmental Impact Report,”
cited in footnote 6, describes the development of the baseline Part 161 INM contours in detail.
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Table 1 Updated and Expanded Targets Using the Original Target-Setting Methodology
Source: HMMH, 2008

VNDS SENEL Output isti i
(January 1998 - May p2007) INM SENEL Output New Target - E);\Ilzzl\/nga’\rﬂg;gtjs
(Average of Existing o
Aircraft Type o . _ Average Day | yNDS Mean VNY13 (':noeS;tr:\ée
Listed in Sample Size rithmetic | INM Aircraft (66.1°F, and INM Target UKFEWRS
Mean Type 29.96 in-Hg) Estimate) existing Is
VNDS SENEL higher)
A3 294 108.0 A3_RAY 110.9 109.5 108.4 -1.1
B727 1,449 104.3 727LAC 102.6 103.5 109.7 6.3
B737 294 92.3 737700 94.0 93.2 95.7 2.6
BAC-111 21 103.3 BAC111 101.6 102.5 108.7 6.3
Beech 400 2,572 87.6 MU3001 93.2 90.4 92.3 1.9
Cessna 550 4,957 85.9 MU3001 93.2 89.6 90.3 0.7
Cessna 551 301 86.7 MU3001 93.2 90.0 90.3 0.3
Cessna 560 6,543 86.7 MU3001 93.2 90.0 91.4 15
Cessna 750 4,856 82.4 CNA750 84.0 83.2 none
Challenger 600 2,362 83.5 CL600 88.5 86.0 90.0 4.0
Cessna 500 5,694 85.7 CNA500 88.6 87.2 90.0 2.8
Cessna 650 1,593 89.0 CIT3 90.7 89.9 92.6 2.8
DC-9 94 99.3 DC93LW 103.8 101.6 99.4 2.1
Embraer 135 308 85.8 EMB145 82.6 84.2 none
Falcon 2000 3,519 88.6 CL600 88.5 88.6 none
Falcon 10 329 87.3 LEAR35 89.4 88.4 92,5 4.2
Falcon 20 1,552 89.7 FAL20 97.9 93.8 92.5 -1.3
Falcon 50 1,887 90.7 FAL50 95.5 93.1 91.7 -1.4
Falcon 900 1,147 88.9 FAL900 95.5 92.2 none
GALX 580 88.4 1A1125 92.4 90.4 none
Gulf 2 8,956 97.4 Gl 102.7 100.1 100.8 0.7
Gulf 3 7,506 96.7 GlIB 100.0 98.4 99.7 14
Gulf 4 13,568 86.5 GIV 83.9 85.2 90.0 4.8
Global Express 847 88.8 GV 90.1 89.5 none
Gulf 5 2,808 86.8 GV 90.1 88.5 none
HS125-400/600 9,052 88.1 LEAR25 104.6 96.4 93.8 -2.6
HS800/1000 3,229 86.7 LEAR35 89.4 88.1 93.8 5.7
Astra/WW25 821 88.5 IA1125 92.4 90.5 90.5 0.0
Jetstar 456 93.6 LEAR35 89.4 91.5 99.0 7.5
L29 Delfin 16 93.3 T-38A 105.7 99.5 none
LR24 2,043 96.5 LEAR25 104.6 100.6 102.3 1.8
LR25 4,383 98.9 LEAR25 104.6 101.8 103.6 18
LR28 221 97.2 LEAR25 104.6 100.9 none
LR31 1,637 83.9 LEAR35 89.4 86.7 91.0 4.3
LR35 9,675 84.1 LEAR35 89.4 86.8 90.5 3.8
LR36 2,927 85.2 LEAR35 89.4 87.3 91.5 4.2
LR45 1,498 84.4 LEAR35 89.4 86.9 none
LR55 4,776 85.4 LEAR35 89.4 87.4 91.8 4.4
LR60 4,672 83.5 LEAR35 89.4 86.5 93.5 7.1
MU30 243 90.4 MU3001 93.2 91.8 none
PRM1 455 85.9 CNA500 88.6 87.3 none
SBR1 833 93.3 LEAR25 104.6 99.0 95.1 -3.8
T38 56 100.1 T-38A 105.7 102.9 102.6 -0.3
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3.2 Are There Limits That Produce Significant Noise Reduction While
Affecting Relatively Few Operations?

The overall goal in a Part 161 study is to identify restrictions with high benefit-cost ratios; i.e., those
that achieve a relatively large noise reduction compared to the number of restricted operations.*®

The first step in the Part 161 fly friendly analysis considered the implications of enforcing the
updated target noise levels (presented in Table 1) on a formal, restrictive basis. This analysis was
conducted for the jet aircraft types contributing the most to overall noise exposure at VNY. Table 2
lists those types, shows the percent of measured departures that would exceed the existing and
updated targets, and shows the reduction in energy-average SENEL if all the exceedances were
reduced to the targets; i.e., assuming a formal rule would force operators to at least meet the targets.

Table 2 Percent of Operations Exceeding Existing or Updated Targets
Source: HMMH, 2008

VNDS Sample Existing Target Updated Target
Size (Jan. Existing | % Operations SENEL Updated | % Operations SENEL

Aircraft Type | 1998 - May SENEL Exceeding Reduction |Target (from| Exceeding Reduction

listed in VNDS 2007) Target Target [See Note] Table 1) New Target [See Note]
A3 294 108.4 50.3 -3.1 109.5 40.1 -2.5
LR25 4383 103.6 8.4 -0.7 101.8 21.6 -1.2
SBR1 833 95.1 36.6 -7.5 99.0 22.2 -5.2
LR28 221 none - - 100.9 26.2 -1.4
Gulf 2 8956 100.8 16.1 -0.9 100.1 28.4 -1.2
LR24 2043 102.3 4.7 -0.4 100.6 12.3 -0.8
Jetstar 457 99.0 9.6 -0.4 91.5 70.2 -4.7
Falcon 20 1553 92.5 20.2 -2.2 93.8 14.4 -1.7
MU30 243 none - - 91.8 19.8 -0.3
HS125-400/600 9052 93.8 4.7 -1.0 96.4 1.6 -0.7
Beech 400 2573 92.3 9.4 -0.5 90.4 28.4 -1.3
Falcon 10 329 92.5 55 -0.2 88.4 43.5 -1.6
Cessna 560 6543 91.4 7.0 -0.8 90.0 20.8 -1.2
HS800/1000 3229 93.8 1.2 -0.2 88.1 37.8 -2.0
Cessna 551 301 90.3 8.6 -0.7 90.0 13.0 -0.8
Cessna 550 4957 90.3 6.5 -0.3 89.6 16.4 -0.5
LR36 2928 91.5 2.5 -0.5 87.3 23.8 -1.5
LR55 4776 91.8 2.3 -0.2 87.4 26.0 -1.4
LR35 9675 90.5 29 -0.5 86.8 18.7 -1.4
LR31 1637 91.0 1.0 -0.1 86.7 20.3 -1.0
LR45 1498 none - - 86.9 18.7 -0.4
LR60 4673 93.5 0.2 -0.2 86.5 15.7 -0.9
Average: -0.6 -1.2

Note: Energy-average SENEL reduction resulting from reducing measured levels for exceedances to the relevant target.

16 Appendices B and C reproduce memoranda that describe the related analyses in greater detail.
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Table 2 shows that most jet models would exceed the new targets more often than the existing
targets. It also shows large variation among aircraft types in terms of both the percent of operations
that would exceed the targets and the resulting reduction in energy-average SENEL. Therefore,
using the existing target-setting approach as the basis for a formal restriction could be challenged
on the basis that it resulted in “unreasonable’ discrimination among aircraft types, thereby failing
to meet one of the six statutory conditions for approval (as summarized in footnote 14).

Since fining pilots for exceeding the updated targets would lead to high numbers of “violations,” the
next step in this analysis examined whether the measured data suggest that limits affecting only a
small number of very loud departures would lead to significant reduction of total aircraft noise
exposure; i.e., in term of the Community Equivalent Noise Exposure Level (CNEL)."" In other
words, do the data suggest any “obvious” targets that would represent a straightforward basis for
effective and defensible noise limits that would affect only a small number of “bad performers?”

Obvious target values would exist if a few unusually loud departures dominated an aircraft type’s
energy-average SENEL. Analysis of the SENEL data at VNY13 for the jet aircraft types that operate
at the airport showed them to have varying distributions, but with none exceeding a statistically
normal (“Gaussian”) distribution at higher SENEL levels. As a case in point, Figure 3 provides a
graphical example for a representative aircraft type — the Beechjet 400. The figure depicts the
distribution of measured departure SENEL values compared to a normal distribution with the same
statistical mean and standard deviation. The analysis does not reveal unusually loud events beyond
the normal distribution (e.g., well above 100 dB).*

Figure 3 Comparison of Measured Beechjet SENEL (January 1998 — May 2010) at VNY13 to
Comparable Normal Distribution
Source: HMMH, 2009

2.0%

1.5%

* Measured SENEL
. ===Normal Distribution

1.0%

0.5%

Percent of Total Historic Departures

0.0% <

SENEL (0.1 dB increments)

The overall conclusion of this analysis was that measured departure noise levels are distributed in a
statistically “normal” fashion (i.e., along a “bell-curve”). A normal distribution means that sound
levels exhibit “expected” variability. For any aircraft type there are no “outliers,” or groupings of

17 Caltrans noise standards regulations (discussed in footnote 11) require airports to use CNEL to describe
cumulative noise exposure for all aircraft operations over any given number of days. It is most often used to
describe quarterly or annual exposure. Under Part 161, when applied in California, the fundamental basis for
determining the noise benefits of a restriction is reduction of sensitive land uses within CNEL contours.

18 Appendix D presents the distributions of measured SENEL for all aircraft types.
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exceptionally loud SENEL, as might be the case if one or a few pilots frequently used particularly
noisy departure procedures — procedures that might be modified to produce less noise.

In simple terms, there do not appear to be a handful of bad performers with undue influence on
overall noise exposure that suggest ““obvious™ targets for a restriction.

3.3 Identifying and Assessing Potential Alternative Methods for Establishing
Productive Targets for Use in a Mandatory Program

Since the first-round analyses revealed that the original target-setting approach could be challenged
as discriminatory and did not suggest a basis for identifying obvious noise limits, further analyses
were undertaken to investigate alternative methods for setting targets. Methods were specifically
sought that would continue LAWA’s practice of providing an across-the-board incentive to pilots of
all aircraft types to operate as quietly as feasible and to address the Part 150 objective of pursuing an
“equitable” approach, that which places equal burden on all operators.

Consistent with these goals, two alternative target-setting approaches were identified that considered
equity from two perspectives:

A goal of achieving the same decibel reduction in energy-average SENEL for each aircraft type.
A goal of affecting the same percentage of operations in each aircraft type.

Sections 3.3.1 and 3.3.2 summarize the analyses of these two approaches for the jet aircraft types
contributing the most to overall noise exposure at VNY listed in Table 2. The analyses considered
the relationship between percent of operations affected and noise benefit achieved. Appendix B
presents the full detail of the analyses.

3.3.1 Setting targets to achieve the same reduction in SENEL for each aircraft type

This target-setting approach quantified the effects of choosing targets that would lower each aircraft
type’s energy-average SENEL a specified number of decibels. Targets were examined that would
lower each aircraft’s energy-average SENEL by 1 dB, 1.5 dB and 3 dB. For simplicity, Table 3 (on
the following page) gives the results for achieving a 1 dB reduction in each aircraft type’s energy-
average SENEL.

The last column shows that there are relative significant differences among aircraft type in the
percentages of operations that must be reduced to achieve the desired one decibel reduction. Using
this approach to establish targets would clearly affect some aircraft types more than others. As
shown in Table 3 of Appendix B, the analysis of the 1.5 and 3 dB reduction goals revealed similar
variation and, as would be expected, the need to affect significantly greater percentages of operations
to achieve the more aggressive targets.

This analysis led to the conclusion that targets based on an equitable noise-reduction goal would not
place an equal burden on all operators or provide an equal incentive to all pilots.
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Table 3 Targets Required and Percent of Operations Affected to Achieve a One-Decibel SENEL
Reduction
Source: HMMH, 2008

January 1998 - May 2007 SENEL Limit and Percent of Operations That Must Be Reduced to

Measurements Target to Achieve a One Decibel Energy-Average SENEL Reduction

Aircraft Type as | Sample | Energy-Average Percent of Operations That Must Be

Listed in VNDS Size SENEL SENEL Limit Reduced to Target

A3 294 110.5 112.8 17.3
LR25 4383 100.8 102.5 16.1
SBR1 833 100.2 107.5 6.4
LR28 221 99.6 101.7 22.6
Gulf 2 8956 99.3 100.7 22.6
LR24 2043 98.4 99.9 17.7
Jetstar 457 95.6 97.5 19.9
Falcon 20 1553 92.3 96.7 7.0
MU30 243 90.8 90.2 70.4
HS125-400/600 9052 90.4 94.3 4.1
Beech 400 2573 89.4 91.2 23.0
Falcon 10 329 88.7 89.7 25.8
Cessna 560 6543 88.6 90.8 155
HS800/1000 3229 88.5 90.4 18.6
Cessna 551 301 88.1 89.4 18.6
Cessna 550 4957 87.2 88.4 27.1
LR36 2928 86.8 88.9 12.0
LR55 4776 86.8 88.5 18.1
LR35 9675 85.7 88.1 12.0
LR31 1637 85.3 86.8 19.8
LR45 1498 85.3 85.6 38.2
LR60 4673 84.8 86.3 17.3

332 Setting targets to affect the same percentage of departures in each aircraft type

This target-setting approach analyzed setting targets so that the same percentage of departures in
each aircraft type would be expected to exceed the applicable target. The analysis indicated that
setting targets to result in exceedances by two percent, five percent, and ten percent of departures in
each aircraft type would reduce overall energy-average SENEL by approximately 0.3 dB, 0.5 dB,
and 0.7 dB, respectively.

For simplicity, Table 4 presents the results of setting the targets to affect five percent of the
departures of each aircraft type.*® The table gives the target and the resultant reduction in energy-
average SENEL for each aircraft type. It also gives the average reduction (0.5 dB) of the total
energy-average SENEL. To the extent that jet departures have a significant effect on overall noise
exposure, the CNEL could be reduced by a similar amount. This reduction of 0.5 dB is close to the
0.6 dB average noise reduction that would be achieved through formal enforcement of the existing
target levels.

19 Section 4.2.2 of the memorandum reproduced in Appendix B presents the full analysis of this alternative for
three percentage targets (i.e., two percent, five percent, and ten percent exceedances in each aircraft type).
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Table 4 Targets Required to Result in Exceedances by Five Percent of Departures in Each Aircraft
Type and Resulting Reduction in Energy-Average SENEL

Source: HMMH, 2008

January 1998 - May 2007 Measurements Five Percent of Operations Reduced to Target

Aircraft Type as Listed Energy-Average Energy- Average

in VNDS Sample Size SENEL Required Noise Limit SENEL Reduction
A3 294 110.5 115.6 -0.2
LR25 4383 100.8 104.9 -0.5
SBR1 833 100.2 108.5 -0.6
LR28 221 99.6 104.2 -0.2
Gulf 2 8956 99.3 103.3 -0.4
LR24 2043 98.4 102.2 -0.4
Jetstar 457 95.6 100.2 -0.2
Falcon 20 1553 92.3 97.6 -0.8
MU30 243 90.8 92.8 -0.1
HS125-400/600 9052 90.4 93.7 -1.0
Beech 400 2573 89.4 94.2 -0.3
Falcon 10 329 88.7 92.6 -0.2
Cessna 560 6543 88.6 92.4 -0.6
HS800/1000 3229 88.5 92.9 -0.3
Cessna 551 301 88.1 91.3 -0.6
Cessna 550 4957 87.2 90.6 -0.3
LR36 2928 86.8 90.8 -0.6
LR55 4776 86.8 91.2 -0.3
LR35 9675 85.7 90.0 -0.6
LR31 1637 85.3 89.9 -0.2
LR45 1498 85.3 88.4 -0.2
LR60 4673 84.8 88.6 -0.5
Average: -0.5

Because targeting two percent of the departures resulted in a total reduction (0.3 dB) that was less
than that of the existing targets, and because affecting ten percent of operations was considered to be
an unachievable goal, targets affecting five percent of departures were judged most appropriate.

Figure 4 shows how various target SENEL values can relate to the entire distribution of measured
SENEL, using more than 2,500 Beechjet 400 departure measurements at monitor VNY13 as an
example. The figure plots the percent of measured levels at each SENEL value (in tenths of a
decibel) as a percentage of the total measurements. As listed in Table 3 and Table 4, the energy-
average SENEL is 89.4 dB. As shown, both the existing target of 92.3 dB (from Table 1), and the
target of 91.2 that would be required to achieve a 1 dB reduction of energy-average SENEL (from
Table 3) result in a much larger percentage of departure exceedances for this aircraft compared to the
94.2 dB target for a five percent exceedance rate (from Table 4).
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Figure 4 Relationships of Various Targets to Entire Distribution of Measured SENEL at VNY13 for
Beechjet 400
Source: HMMH, 2010
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3.3.3 Conclusions from First Round Part 161 Analyses

Noise reduction results in Table 3 and Table 4 are better balanced across aircraft types than existing
or updated targets based on the historic target-setting approach (Table 1). However, Table 3 reveals
that the “equal noise reduction” approach results in large variation across aircraft types in terms of
the percent of operations that would be affected by enforcement. Moreover, all three noise reduction
levels investigated affect a large portion (over 50%) of operations in many types.

On the other hand, the “equal percent of operations” approach presented in Table 4 is designed to
affect the same portion of operations in each aircraft type. The resulting limits meet the Part 150
intent to continue the existing “equitable” approach; i.e., to place equal burden on pilots and
operators of all aircraft types. The limits at which five percent of operations are affected result in an
overall average noise reduction of approximately 0.5 dB that is very close to the 0.6 dB average
noise reduction that would be achieved from enforcement of LAWA’s existing informal target levels
(see Table 2).

Consequently, this round of analysis resulted in two recommendations:

LAWA should base the targets to affect an equal percentage of operations of each aircraft type

The target levels should be set to provide noise reduction approximating the benefit that would
result from full adherence to the existing targets; i.e., approximately 0.6 dB.

The remaining analyses focus on application of these recommendations.
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3.4 Evaluating the Defensibility of Applying Targets in a Mandatory Program

If the targets are made mandatory, they would be enforced under the penalty provisions of City of
Los Angeles Ordinance No. 155,727, “Van Nuys Airport Noise Abatement and Curfew Regulation”
which includes two provisions of note:

Section 7(c) states (in part):

“Exclusion of Aircraft for Violations. In the event an aircraft has been operated in violation of
any provision of this regulation on three or more occasions within a three-year period of the first
violation, whether piloted by the same or different individuals, then it shall be presumed that
future operations of said aircraft will result in continued violations. The Airport Manger shall
thereafter deny said aircraft permission for a period of three years to tie-down, be based at, or
takeoff from Airport except a new owner of the aircraft can appeal the denial decision.”

Section 7(d) states:

(b) Denial of Use of Airport. In the event any person has violated any provision of this regulation
three (3) or more times within a three year period of the first violation, then for a period of three
years thereafter, such person shall be deemed a persistent violator and be denied permission to
depart from Airport in an aircraft owned, borrowed, rented or leased by such person and denied
the right to lease, rent or use space for any aircraft (including tie-down) at Airport.

The available SENEL measurement data provide a means for estimating the effects of mandatory
targets on users of VNY. The analysis focused on frequent operators at the airport, who would be at
greatest risk of facing denial of use. The analysis was undertaken in two steps:

What is the noise abatement performance of frequent users? (Section 3.4.1)
Would frequent users be at risk of facing denial of use? (Section 3.4.2)

3.4.1 Noise abatement performance of frequent airport users

Frequent VNY users might reasonably be expected to be “good performers” because of their
familiarity with the noise abatement program, general interest in being a “good neighbor,” and
related efforts to “fly quietly.” Figure 5 confirms this hypothesis. Each point in the figure represents
the performance of a unique aircraft; it plots the percent of its departures that exceeded the “five
percent target” (from Table 4) for that aircraft type against the average number of monthly
departures that it performed. Exceedances decline as frequency of airport use increases.

Figure 6 presents an alternative and perhaps more significant presentation of the measurement data.
Using the Learjet 35 as an example, it plots the distributions of measured SENEL for aircraft that
depart more than once per month and less than once per month. The shift in SENEL is clearly
visible; the energy-average SENEL for frequent users is 1.7 dB lower.

These two figures clearly support the assumption that more frequent or “regular” VNY users are
more likely to operate “quietly” and meet targets than less-frequent users.

Appendix F presents an expanded range of these plots, including operator-by-operator exceedances
of the recommended “five percent” targets”? by operators with 25 or more departures in January
1998 through May 2010 for:

All aircraft types (full scale and zoomed in to exclude the two most frequent operators)

Each individual aircraft type

2 These plots include the effect of upper and lower limits discussed in Section 4.1.2.
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Figure 5 Percent of Departures by Specific Aircraft Exceeding Targets Set to Capture Five Percent of
the Departures in that Aircraft Type
Source: HMMH, 2010
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Figure 6 Comparison of SENEL of Frequent and Infrequent Users of VNY
Source: HMMH, 2010

Distributions of Measured LR35 SENEL, VNY13
Frequent (>1/month) & Infrequent (<1/month)

140
O
[u]
120 5 Y
= O Frequent (avg 83.6dB)
100 E@D— ]
@D& A Infrequent (avg 85.3dB)
g |
=) o
80 |é'j--- Oy a

60 A Djﬁ‘ # o

Number of Departures at Each
SENEL

70 80 90 100 110
Measured SENEL, dB

HARRIS MILLER MILLER & HANSON INC.

\\Fs1\vol1\PROJECTS\300701_VNY_Part_161\Task_06_Required_Analyses_of_Proposed_Restrictions\alt_3_fly_friendly_with_fines\7_Final_Report\110303_final_report.doc



VNY Revised “Fly Friendly" Target Noise Level Program
HMMH Report No. 300701.002

March 3, 2011
page 19

3.4.2 Effect of mandatory targets on frequent users

While regular users appear to have greater success operating their aircraft in a manner that addresses
the VNY target noise level program objectives, the question arises as to whether their high rate of
departures might still lead to denial of airport use; i.e., would their frequent use of VNY lead these
aircraft to violate the five percent threshold three or more times within a three year period?

To test this possibility, Table 5 lists the three aircraft with the most operations plotted on Figure 5.
These aircraft are represented on the figure by the three points at the lower right corner of the plot.
As shown on the plot and in the table, these aircraft exceed the five percent targets very infrequently
relative to most aircraft. Table 6 presents information on the timing of these exceedances. Despite
their excellent performance relative to the five percent targets, as a result of their high overall level
of activity at the airport, even at these “very good performers” would face denial of use of VNY.
None of them have a three-year period without an exceedance.* This result suggests that a
mandatory rule might be counterproductive, by penalizing operators likely to be among the best
performers.

Table 5 Specific Information about Three Specific Aircraft Conducting the Most Frequent Departures
Shown in Figure 5
Source: HMMH, 2010

Average Exceedances of
Monthly Total Associated Five Five Percent
Departures | Aircraft [N Number Operator Departures Percent Limit Limit
12.8 C560 N54DD International Jet Aviation 1442 92.4 2.4%
9.8 LR24 N664CL Zenith Insurance Company 1108 102.2 1.8%
9.6 LR35 N364CL Clay Lacy Aviation Inc. 1090 90 2.2%

Table 6 History of Target Exceedances for the Three Specific Aircraft Conducting the Most Frequent
Departures Shown in Figure 5
Source: HMMH, 2010

Number of Departures Exceeding Five Percent Limit by Calendar Year
Aircraft 1998 1999 2000 2001 2002 2003 2004 2005 2006 Jan. - May ‘07
C560 3 10 4 4 0 1 2 0 8 2
LR24 10 2 2 0 4 0 2 0 no data no data
LR35 7 7 1 3 3 Al 0 0 1* 0

* - The first exceedance occurred on April 3, 2003, the second on May 26, 2003 and the third on April 4, 2006.

21 Appendix C summarizes the full analysis summarized in this section, and specifically addresses the effects
of prohibiting VNY use after three exceedances in three years.
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4 CONCLUSIONS AND RECOMMENDATIONS

The preceding analyses lead to six primary conclusions and recommendations:*

The existing program has produced measurable noise reduction.

There are no obvious “bad performers” whose operations disproportionately affect overall noise
exposure and would be clear targets for penalties.

LAWA should set the targets to affect an equal percentage of operations of each aircraft type.

The target levels should be set to provide noise reduction approximating the benefit that would
result from full adherence to the existing targets; i.e., approximately 0.6 dB. As discussed in
Section 3.3.2, the analysis indicated that targets affecting five percent of departures would most
closely address this objective.

A formal program is likely to deny airport use to even the “best performers” (i.e., those with the
most experience and fewest exceedances) and hence face implementation and regulatory barriers
that make it unlikely LAWA could obtain FAA approval through the Part 161 process or
implement the rule — if approved — in a cost-effective manner.

It would be most appropriate to pursue further reduction in departure noise levels through an
updated and expanded voluntary program.

This section presents specific suggestions to implement and evaluate these recommendations,
including:

Recommended target noise levels (Section 4.1)

Estimating potential benefits (Section 4.2)

Developing targets for new aircraft types (Section 4.3)

Enhancing program effectiveness (Section 4.4)

Determining when to reassess the program (Section 4.4.3)

4.1 Recommended Target Noise Levels

Table 7 presents recommended target noise levels to implement the five-percent target-setting
exceedance approach. The table expands on the aircraft types included in Table 4, to address the
most extensive list of types feasible, based on historic data. The table also incorporates the results of
adjustments to address two considerations:

The effects of the recently adopted four-step “noisier aircraft phaseout” at VNY discussed in
Section 1. Section 4.1.1 addresses this matter in greater detail.

Maintaining the existing upper and lower target limits to avoid weakening the incentive provided
to the noisiest aircraft or unreasonably affecting operators who have invested in “inherently quiet”
aircraft. Section 4.1.2 addresses this matter in greater detail.

Table 7 does not include targets for aircraft with too few historic operations to calculate accurate
targets based on the five percent approach. Section 4.3 discusses this matter in greater detail,
including recommending targets for current aircraft types with a small historic sample and an
ongoing approach to address these aircraft and new types that might be introduced.

22 For additional elaboration on the basis of the conclusions, see Sections 3 and 4 of Appendix C.
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Table 7 Proposed Targets Based on Exceedances by Five Percent of Departures at VNY13

Source: HMMH, 2011

Aircraft Type listed in | Number of Historic [Original SENEL Target Updated SENEL Approximate Historic
ANOMS Departures® (dB) Target (dB) [Note] % Exceedance [Note]
A3 304 108.4 110.0 39.2%
B727 210 109.7 110.0 22.3%
LJ25 4594 103.6 105.6 5.0%
LJ28 221 n.a. 104.2 5.0%
GLF2 10349 100.8 103.8 5.1%
GLF3 9293 99.7 103.1 5.3%
LJ24 2181 102.3 102.7 5.0%
L329/L29B (Jetstar) 402 99.0 99.7 5.6%
FA50 2445 91.7 98.4 5.0%
B737 1968 95.7 97.9 5.4%
FA20 770 92.5 96.0 5.4%
SBR1 651 95.1 95.8 5.1%
Ww24 3573 93.8 95.7 5.2%
G150 162 n.a. 95.5 5.6%
F900 1830 91.9 95.2 5.5%
C650 2138 92.6 94.8 5.4%
BE40 3513 92.3 94.2 5.0%
GLEX 1619 n.a. 93.7 5.0%
H25A/B/C 14269 93.8 93.6 5.1%
MU30 337 n.a. 93.4 6.5%
C560 10037 914 93.3 5.2%
ASTR 1081 92.6 93.3 5.1%
GALX 2088 n.a. 93.2 5.0%
FA10 382 92.5 92.7 5.2%
GLF4 18757 99.0 92.4 5.0%
GLF5 4670 n.a. 92.2 5.4%
C551 321 90.3 91.4 5.2%
F2TH 2648 n.a. 91.2 5.2%
LJ55 5898 91.8 91.1 5.0%
C550 6670 90.3 91.0 5.0%
C525 3462 90.0 90.9 5.6%
LJ36 2970 91.5 90.8 5.0%
LJ35 11837 90.5 90.1 5.0%
CL30 332 n.a. 90.0 5.1%
LJ31 1925 91.0 90.0 4.7%
C501 1407 90.0 90.0 3.2%
PRM1 1722 n.a. 90.0 3.1%
E135 930 n.a. 90.0 2.8%
C500 2037 90.0 90.0 2.3%
CL60/61/64 3728 90.0 90.0 2.0%
LJ60 6205 93.5 90.0 1.9%
C750 7511 n.a. 90.0 0.7%
LJ45 2116 n.a. 90.0 0.7%
C510 374 n.a. 90.0 0.5%
C680 362 n.a. 90.0 0.3%
E50P 189 n.a. 90.0 0.0%
EA50 154 n.a. 90.0 0.0%
Note: As discussed in Section 4.1.2, these targets incorporate 110.0 and 90.0 dB “ceiling” and “floor” values. For aircraft
between these limits, the exceedance rate is not exactly 5% in all cases because of the manner in which historic data cluster
in tenth decibel increments. In some cases, clustering makes it impossible to pick targets with exactly 5% exceedance rates.
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4.1.1 Adjusting analysis to account for effects of noisier aircraft phase-out

As discussed in Section 1, the City of Los Angeles recently passed an ordinance that implemented a
four-step “noisier aircraft phaseout” at VNY. For affected aircraft types, the specific aircraft that
would be banned at the airport starting January 1, 2011 were eliminated from the target-setting
analysis, to ensure that the targets were based on the noisiest five percent of the aircraft that would
continue to operate after the first. Including the historic data for the banned aircraft in the analysis
would have resulted in higher (i.e., more lenient) targets for the aircraft that can continue to operate.

The noisier aircraft phaseout prohibits operations at VNY by aircraft that exceed specified takeoff
noise levels, according to a four-phase program implemented over eight years.”® The phased
reduction in maximum takeoff noise levels at VNY is lowered as follows:

Starting January 1, 2009: 85 A-weighted decibels (dBA)*

Starting January 1, 2011: 83 dBA

Starting January 1, 2014: 80 dBA

Starting January 1, 2016: 77 dBA

Table 8 lists the types that have been restricted through 2011.

Table 8 Aircraft Phased-Out by 2011; i.e., Those Exceeding the 83.0 dBA Limit
Source: HMMH, 2010

Manufacturer Airplane Estimated dBA
Lockheed Jetstar L329 88.7
Sabre Corp Sabre 70 87.9
Raytheon Hawker-125 400A 85.3
Raytheon Hawker-125 3a/R 84.8
Raytheon Hawker-125-3a/Ra 84.8
Sabre Corp Sabre 60 84.7
Sabre Corp Sabre 60a 83.8
Sabre Corp Sabre 40a 83.4
Raytheon Hawker-125 la 83.1

The next phase-out year is 2014 and many aircraft will be affected. As that date approaches, LAWA
should consider recalculation of the target for each affected aircraft type. The recalculation should
take into account the most current data for the subset of aircraft in any type that will not be restricted.

4.1.2 Preservation of original target bounds

The existing SENEL targets in Table 1 range from 90.0 to 109.7 dB. As shown in Table 4, the
target-setting methodology based on the SENEL value exceeded by five percent of historic
departures results in some targets outside this range. LAWA has concluded that the updated
program should maintain the existing upper and lower bounds, for the following primary reasons:

The 90.0 dB lower bound is based on a prior LAWA decision to focus staff resources on the
noisiest operations at the airport. The aircraft for which new targets would be below 90 dB are the

%% The ordinance exempts certain operations, such as those operated by the military or other government
agencies, for emergency purposes, and in certain “historic” aircraft models. Those limited exemptions are not
of significant relevance to this discussion.

2t Under the City ordinance, these takeoff level limits are based on “estimated takeoff noise levels, as set forth
in AC36-3H (or in any revision, supplement, or replacement thereof listing the noise levels).”
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quietest using VNY ; they are “inherently” quiet by design. They reflect a significant financial
investment by operators in the most advanced technology with associated noise benefits. Setting
lower limits for these aircraft would divert staff resources away from the focus on noisier aircraft.

The current highest SENEL target of 109.7 dB is based on the original target-setting approach. If
this upper limit was abandoned, the five-percent target-setting approach would make targets for
the noisiest aircraft more lenient, potentially leading to reduction in the program’s benefit.

For these primary reasons, the recommended targets presented in Table 7 maintain the current
program’s existing upper and lower bounds. For simplicity, the existing 109.7 dB SENEL target
ceiling was rounded to 110 dB.

4.2 Estimating Potential Benefits — Reduction of Exceedances

The ultimate objective of the fly friendly program is to reduce exceedances of targets. The analysis
summarized in Section 3.4.1 led to the observation that frequent VNY users are more likely to meet
targets. That analysis provides a basis for estimating the potential benefit of the enhanced program.

Every jet type considered in the target-setting process was analyzed to identify differences in “quiet-
flying” performance between frequent and infrequent users. The potential benefit was estimated by
calculating the reduction in exceedances that would be achieved if the frequency of exceedances by
all regular users matched that of ““well-performing™ regular users. A “regular” user was defined to
be one that conducted at least 25 departures in a given aircraft type in the January 1998 through May
2010 data sample used in setting updated targets. Since this definition of regular user still reflects a
relatively low frequency of operation (less than two departures a year), it is a very conservative basis
for estimating benefits.”® A “well-performing” user is one whose exceedance rate was less than the
overall rate for that type (i.e., less than the rate listed in the right-hand column of Table 7).

Table 9 presents key elements of this analysis, including:

First column: Aircraft types into which the VNY monitoring system (ANMOS) categorizes jets.
Second column: Number of departure measurements in the data sample used in this project.
Third column: Percent of departures by regular users

Fourth column: Percent of departures by well-performing regular users

Fifth column: Percent of departures by well-performing regular users that were exceedances

Six column: Percent of departures that would be exceedances if all regular users matched the
exceedance rate of well-performing regular users, with no change for less-frequent users.

Seventh column: Resulting historic reduction in exceedances

Eighth column: Annual reduction in exceedances over the actual time period which each aircraft
type operated at VNY, which was less than 12 years and five months for some types

Using the Lear 55 (LJ55) as an example, the new target (from the right-hand column in Table 7) is
based on a 5% historic exceedance rate. The new overall exceedance rate will be 3.8% if all regular
users operate as quietly as well-performing users. The 1.2% improvement applied to the 5,898 total
historic operations would reduce the number of exceedances by approximately 71 (1.2% of 5,898),
or approximately 5.7 a year over the January 1998 through May 2010 time period.

% As shown in Figure 5 in Section 3.4.1, the best performance is achieved by operators conducting departures
at least twice a month.
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Table 9 Potential Reduction in Exceedances through Application of Recommended Targets at VNY13
Source: HMMH, 2011

Aircraft # Historic % Departures | % Departures | Exceedance % | Exceedance % Reduction in
Type Departures by Regular by Well- by Well- if All Regular Exceedances
Listed in | (January 1998 — Users (>25 Performing Performing Users Perform | Historic |Potential
ANOMS May 2010) Historic Total) | Regular Users | Regular Users Well Total | Annual
A3 304 99.0% 20.4% 37.2% 37.2% 6 0.6
ASTR 1081 61.9% 52.8% 2.7% 4.0% 12 1.0
B727 [Note] 210 53.8% 0.0% - 20.1% 5 0.5
B737 1968 89.9% 65.5% 3.1% 3.6% 35 35
BE40 3513 71.9% 59.4% 3.8% 4.4% 22 1.8
C500 2037 82.8% 62.8% 1.4% 1.7% 12 1.0
C501 1407 74.1% 71.7% 2.3% 3.2% 1 0.0
C510 374 87.4% 48.4% 0.3% 0.3% 1 0.6
C525 3462 71.8% 52.1% 4.0% 4.5% 39 3.1
C550 6670 78.0% 59.0% 2.7% 3.4% 105 9.5
C551 321 62.0% 34.8% 1.5% 3.6% 5 0.4
C560 10037 85.9% 77.7% 3.4% 3.9% 129 10.4
C650 2138 69.9% 61.3% 3.3% 4.9% 11 0.9
C680 362 83.4% 83.4% 0.3% 0.3% 0 0.0
C750 7511 93.0% 84.6% 0.5% 0.5% 9 0.7
CL30 332 64.2% 39.3% 3.6% 4.7% 1 1.3
CL60/61/64 3728 68.6% 59.3% 1.2% 1.5% 19 15
E135 930 83.9% 44.8% 2.5% 2.5% 3 0.5
E50P 189 49.7% 49.7% 0.0% 0.0% 0 0.0
EA50 154 30.3% 30.3% 0.0% 0.0% 0 0.0
F2TH 2648 80.2% 72.2% 3.2% 4.7% 12 2.2
F900 1830 61.7% 42.7% 2.6% 4.2% 24 1.9
FA10 382 33.7% 24.4% 0.0% 4.7% 2 0.2
FA20 770 48.8% 25.4% 2.3% 3.8% 12 1.6
FA50 2445 70.5% 64.4% 2.5% 3.7% 31 2.5
G150 162 66.3% 66.3% 5.3% 5.6% 0 0.0
GALX 2088 91.0% 57.9% 3.1% 3.6% 30 6.8
GLEX 1619 77.3% 53.5% 2.6% 3.3% 28 4.3
GLF2 10349 86.4% 59.9% 2.6% 3.4% 179 14.4
GLF3 9293 81.4% 62.5% 3.2% 4.1% 114 9.2
GLF4 18757 86.9% 63.1% 3.5% 4.0% 192 15.5
GLF5 4670 81.3% 37.1% 2.8% 3.2% 102 8.2
H25A/B/C 14269 83.8% 65.8% 1.9% 3.5% 228 18.4
L329/L29B 402 71.4% 37.5% 3.4% 3.8% 7 0.6
LJ24 2181 88.2% 75.4% 3.0% 4.1% 19 1.5
LJ25 4594 87.0% 70.8% 1.8% 3.4% 76 6.1
LJ28 [Note] 221 71.9% 0.0% - 4.2% 2 0.3
LJ31 1925 79.1% 48.2% 2.8% 3.6% 20 1.6
LJ35 11837 88.7% 77.6% 2.5% 3.4% 193 15.5
LJ36 2970 93.4% 37.0% 2.2% 2.5% 73 6.4
LJ45 2116 86.5% 67.0% 0.4% 0.5% 4 0.3
LJ55 5898 90.6% 73.0% 2.8% 3.8% 71 5.7
LJ60 6205 84.7% 53.0% 1.1% 1.2% 44 3.5
MU30’ 337 83.1% 0.0% - 6.0% 2 0.4
PRM1 1722 80.3% 37.5% 1.1% 1.3% 31 6.6
SBR1 651 77.5% 53.7% 2.4% 3.5% 10 0.8
WW24 3573 83.1% 53.5% 3.0% 3.6% 58 4.7
TOTAL 160642 1977 176

operators and assuming no change in exceedances for less frequent operators.

Note: B727 and LJ28 calculated by applying the overall exceedance rate from the right-hand column in Table 7 to all reqular
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4.3 Developing Targets for New Aircraft Types

Table 9 presents recommended targets and associated data for the largest and most specific possible
range of jet aircraft types currently permitted to operate at VNY for which sufficient data are
available to set targets in a statistically meaningful way. However, this fleet is not stagnant; the Fly
Friendly program must accommodate new jet aircraft types that initiate operations at the airport.
This section recommends a process for LAWA to utilize to establish new targets, including:

Determining when sufficient data are available to set targets based on measurement results
Setting targets for use until sufficient data are available to set targets based on measurements
Recommended targets for relatively new aircraft currently operating at the airport

4.3.1 Determining when sufficient data are available to set targets based on measurements

To be reliable, target development depends on statistical analysis of a large data set of measured
SENEL by aircraft type. A key question is: How many measurements are required to yield a
reasonably accurate target?

To answer this question, the historic measurement data were analyzed to estimate how target
variability decreases with increasing SENEL measurement sample sizes. All measured data for each
aircraft type were divided into samples of increasing size, starting with the oldest measurements.
The sample sizes were 50, 100, 200, 500, 1000, 1500, and 2000. For each aircraft type, a five
percent target was determined for each sample size. The range of targets across all aircraft types was
determined for each sample size, as shown in Figure 7.

Figure 7 Target Variability across All Jet Aircraft Types with Increasing Measurement Sample Size
Source: HMMH, 2010
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Though the variability does not reduce to approximately plus or minus one decibel or less until a
sample size of approximately 1,000 is reached, years may be required to accumulate this many
measurements for a given aircraft type. Consequently, a reasonable set of recommendations is:

Determine a target SENEL for a new type when the measurement sample reaches 100 departures
Update the target if and when the historic sample size reaches 1,000 departures

An Excel spreadsheet has been developed for computing the five percent exceedance target for any
aircraft with measured SENEL data. Appendix D presents instructions for the spreadsheet’s use.

4.3.2 Setting initial targets for use until sufficient data are available to set targets based on
measurement results

To establish targets for new types with fewer than 100 departures, a reasonable approach would be to
assign an initial or “surrogate” target based on measurement data for a comparable aircraft type.

Comparison of SENEL distributions for the new and older aircraft could assist in this process. To
aid with selecting the initial surrogate target SENEL, Appendix E presents the distributions of the
currently available measurement data by aircraft type and their associated targets.

4.3.3 Recommended targets for aircraft currently operating at the airport for which
insufficient data are available to set targets based on measurement results

A number of relatively new aircraft types currently operate at VNY which have not conducted
sufficient operations at the airport to provide a statistically sufficient basis for establishing targets in
a formal manner, as discussed in Section 4.3.2.

Table 10 identifies these types and recommends interim targets. The distributions of measurement
data collected to date for these four aircraft are presented in the last pages of Appendix E.

Table 10 Recommended SENEL Targets for New Aircraft Types with Insufficient Operations to
Establish Based on Historic Data
Source: HMMH, 2011

Aircraft Type as Available Recommended Percent
Listed in Measurement | SENEL Target | Exceedance to
ANOMS Sample size (dB) Date Primary Basis for Recommended Target
Comparison of the very coarse distribution for the
EA7X 2 94.0 12.5% FA7X_t_o th_e distributions of other aircraft and FAA
certification levels led to a target based on the
average of those for the FO00 and FAL10.

CRJ2 31 90.0 3.2% Limited data samples suggest these aircraft types
CRJ7 30 90.0 0.0% fall into the “inherently quiet” category for which the
LJ40 51 90.0 0.0% 90.0 dB SENEL target floor applies.

4.4 Enhancing Program Effectiveness through “Good Performer” Awards

As discussed in Section 2.1, LAWA uses two primary mechanisms to encourage operators to comply
with the fly friendly program; (1) letters to operators exceeding targets, and (2) monthly reports
summarizing exceedances, listed by operator. As discussed in Section 3.1, empirical analysis
undertaken for this study indicates these incentives appear to have led to measurable noise reduction.
While LAWA does not assess any formal penalties on operators who create exceedances, both of
these mechanisms are forms of “negative” feedback.
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As also discussed in Section 2.1, LAWA offers to provide data and other guidance to operators who
seek assistance in reducing exceedances, and has found that pilots frequently take advantage of this
opportunity to develop, test, and refine departure procedures, so as to improve their noise abatement
performance. This operator interest, coupled with the program’s success, is evidence of a highly
constructive working relationship.

To further enhance the program’s success and build on the operators’ cooperative attitude, we
recommend that LAWA add a positive incentive to the program’s implementation, in the form of
“Good Performer” awards. Other airports have found that such awards are an effective means of
encouraging compliance with noise abatement programs and in reducing single event noise levels.
Examples include:

Westchester County Airport (NY) “Spirit of Noise Abatement Awards” —
http://airport.westchestergov.com/index.php?option=com_content&view=article&id=2567&Iltemi
d=100034

Naples Municipal Airport (FL) “Noise Abatement Program” —
http://www.flynaples.com/index.php/noise-abatement/noise-abatement-award

Fort Lauderdale Executive Airport (FL) “Achievements in Community Excellence (ACE) Award”
— http://ci.ftlaud.fl.us/fxe/noise.htm

Truckee-Tahoe Airport (CA) “Fly Quiet Program” —
http://www.truckeetahoeairport.com/community flyquiet main.html

4.4.1 Potential Award Program Elements

Based on experience at other airports, an effective award program should include the following
elements:

A catchy name; e.g., the VNY “Friendly Flyers,” “First-Rate Flyers,” “Quiet-Flying Friends,”
“Awesome Aviators,” etc. The selection of a name offers a positive opportunity to involve the
public in the program’s design and establishment. For example, LAWA might consider
sponsoring a contest to select a name through the Citizens Advisory Council (CAC). When the
enhanced program is presented to the CAC, LAWA could announce that any interested parties are
invited to suggest names, with the CAC voting on a winner (perhaps from a shortlist prepared by
LAWA) at its next meeting. LAWA could offer a modest prize for the winner; e.g., a gift
certificate for dinner at the Airtel Plaza, etc.

Quantitative exceedance criteria; e.g., the maximum number of exceedances or percentage of
departures causing exceedances. Section 4.4.2 presents a quantitative analysis of potential target
thresholds. The criteria should include a defined evaluation period. Most airports present these
types of awards annually, a frequency which offers an acceptable balance between LAWA staff
workload associated with program implementation, and reasonably frequent and timely
recognition.

Complementary award criteria. Other airports with similar target noise level programs have
also set award criteria linked to other noise abatement program objectives. For example, the
Westchester County (NY) Airport “Spirit of Noise Abatement Awards” are presented to operators
who made no flights during the midnight to 6:30 a.m. “voluntary restraint from flying” period, and
who cause no high-range noise events (90 dBA or higher at any of the airport’s 20 noise
monitoring sites). The VNY awards could require that an operator stay under the exceedance limit
and not violate any of the formal VNY noise rules over the evaluation period.

An awards ceremony. Some airports hold special annual meetings. Others use a regular
advisory committee meeting. In either case, the ceremony should include an appropriate
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opportunity to recognize the winners. Most airports have found that a reception with modest
refreshments is well-received and offers an opportunity for all interested parties, including both
aviation and community interests, to interact in a positive forum.

Physical awards. Other airports have found that award winners appreciate trophies, medals,
plaques, or other forms of recognition that they can display in their offices.

Publication of awards. Perhaps the most important incentive is public recognition; e.g., a press
release congratulating and thanking the winners, a listing of winners on the VNY website, an
announcement at a LAWA Board of Airport Commissioners meeting, etc.

Physical rewards. Other airports also have found that modest rewards, such as gift certificates,
tee shirts, hats, etc. that the operator can distribute among its staff are appreciated, although this
form of incentive is less important than public recognition.

4.4.2 Award Program Exceedance Criteria

Two key questions are: “What would constitute reasonable exceedance criteria?” and “How many
award winners would those criteria produce?” These questions are directly related, because the
number of award winners increases with the number of exceedances allowed. The objective is to
select exceedance criteria that both represent a reasonable challenge and produce a reasonable
number of winners.

Once again, the historical data provide a quantitative basis for answering these questions, as shown
in Table 11.

Table 11 Relationship between Exceedance Limit Maximum Percent of Departures Exceeding Targets
and Potential Number of Award Winners
Source: HMMH, 2011

I T et Analysis Based on January 1998 — May 2010 Data
Minimum Annual Departures Allowed Exceedance Number of Eligible Resulting Number of Award
[Note 1] Percentage) Operators [Note 2] Winners [Note 3]
100 1% 15 0
50 2% 28 4
34 3% 54 18
25 4% 91 63

Note 1: The minimum number of annual departures required for an operator to not exceed the award level assuming one
annual exceedance.

Note 2: Operators with individual historic average annual departures = the minimum number of annual departures required to
be a frequent operator at a particular award level.

Note 3: These estimates are based on the annual average over the entire twelve year and five month data sample; the actual
number of award winners would vary from year to year.

This analysis suggests that a maximum allowable exceedance rate of three percent would result in
approximately 20 award winners on average, if the awards were limited to operators who conducted
at least 35 annual departures on Runway 16R. Therefore, we recommend that the awards include the
following exceedance-related eligibility criteria:

The operator must conduct at least 30 Runway 16R departures in all jet aircraft types in the year

The operator must exceed the applicable targets no more than three percent of the time (based on
an exceedance rate rounded to the nearest whole percentage)

All operators would continue to receive letters from LAWA notifying them of individual
exceedances, to serve as an ongoing educational element of the program.
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4.4.3 Determining When to Reassess the Program

A final decision is determining when the program eligibility criteria — including target levels — might
be reconsidered. Such a reassessment might be appropriate when the total annual exceedance for all
operators and aircraft types falls to three percent of total annual jet departures on Runway 16R at
monitor VNY13. At this time, LAWA might consider making the program more stringent or other
revisions. This type of reassessment is common at airports with similar award programs, which are
necessitated by a program’s success in reducing noise levels.
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APPENDIX A MEMORANDUM ON APPLYING THE ORIGINAL
TARGET-SETTING METHOD TO DEVELOP
UPDATED AND EXPANDED TARGETS

HARRIS MILLER MILLER & HANSON INC.

\\Fs1\vol1\PROJECTS\300701_VNY_Part_161\Task_06_Required_Analyses_of_Proposed_Restrictions\alt_3_fly_friendly_with_fines\7_Final_Report\110303_final_report.doc



VNY Revised “Fly Friendly" Target Noise Level Program March 3, 2011
HMMH Report No. 300701.002 page A-2

This page intentionally left blank.

HARRIS MILLER MILLER & HANSON INC.

\\Fs1\vol1\PROJECTS\300701_VNY_Part_161\Task_06_Required_Analyses_of_Proposed_Restrictions\alt_3_fly_friendly_with_fines\7_Final_Report\110303_final_report.doc



VNY Revised “Fly Friendly" Target Noise Level Program March 3, 2011
HMMH Report No. 300701.002 page A-3

HARRIS MILLER MILLER & HANSON INC.

\\Fs1\vol1\PROJECTS\300701_VNY_Part_161\Task_06_Required_Analyses_of_Proposed_Restrictions\alt_3_fly_friendly_with_fines\7_Final_Report\110303_final_report.doc



VNY Revised “Fly Friendly" Target Noise Level Program March 3, 2011
HMMH Report No. 300701.002 page A-4

HARRIS MILLER MILLER & HANSON INC.

\\Fs1\vol1\PROJECTS\300701_VNY_Part_161\Task_06_Required_Analyses_of_Proposed_Restrictions\alt_3_fly_friendly_with_fines\7_Final_Report\110303_final_report.doc



VNY Revised “Fly Friendly" Target Noise Level Program March 3, 2011
HMMH Report No. 300701.002 page A-5

HARRIS MILLER MILLER & HANSON INC.

\\Fs1\vol1\PROJECTS\300701_VNY_Part_161\Task_06_Required_Analyses_of_Proposed_Restrictions\alt_3_fly_friendly_with_fines\7_Final_Report\110303_final_report.doc



VNY Revised “Fly Friendly" Target Noise Level Program March 3, 2011
HMMH Report No. 300701.002 page A-6

HARRIS MILLER MILLER & HANSON INC.

\\Fs1\vol1\PROJECTS\300701_VNY_Part_161\Task_06_Required_Analyses_of_Proposed_Restrictions\alt_3_fly_friendly_with_fines\7_Final_Report\110303_final_report.doc



VNY Revised “Fly Friendly" Target Noise Level Program March 3, 2011
HMMH Report No. 300701.002 page B-1

APPENDIX B MEMORANDUM ON DEVELOPMENT OF FEASIBLE,
PRODUCTIVE, AND DEFENSIBLE TARGETS
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APPENDIX C MEMORANDUM ON RESULTS OF ANALYSES OF
MANDATORY TARGETS
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APPENDIX D INSTRUCTIONS FOR USE OF SPREADSHEET TO
USE IN COMPUTING TARGET SENEL VALUES
FROM NOISE MEASUREMENTS MADE AT NOISE
MONITOR VNY13
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D.1 Introduction — Computing Target SENEL Values

The “Fly-Friendly” program at Van Nuys Airport uses “Target” values of SENEL to judge the noise
made by individual aircraft departures as measured at noise monitor VNY13. Each aircraft type has
a Target SENEL that pilots try not to exceed. The Targets are determined by historical SENEL data
measured at VNY13. When more than 100 values of SENEL are collected for a specific aircraft
type, the Excel Spreadsheet COMPUTE_VNY_SENEL_TARGET_VNY13.xls provides a means to
compute a new target using these collected data.

D.2 Step 1: Export Necessary Data from ANOMS

The following table identifies the data needed and the Excel spreadsheet format for the data. These
data will not only document the source of the data used, but also provide the information that the
spreadsheet uses to compute and plot the results. Only departures on 16R or 16L are used. VNY is
for confirmation that it is a departure from Van Nuys. Date, Time and Microphone_ID provide
documentation. SENEL is the level that will be used to identify the target and INM_Type_ID
documents how this aircraft is identified by ANOMS.

A B C D E F G
Runway ID | Origin Date Time Microphone ID | SENEL | INM_Type ID
16Ror 16L | VNY

D.3 Step 2: Open Target-Calculating Spreadsheet

Open the spreadsheet COMPUTE_VNY_SENEL_TARGET_VNY13.xls. This spreadsheet has four
tabs. “Info” gives general descriptions of the other tabs; “Raw_Data” is the sheet into which the
exported data are pasted. “Target_Calc” assists in identifying the target and also includes
instructions; “Dist_plot” plots the SENEL values and shows where the target SENEL is located
relative to the data.

D.4 Step 3: Paste Exported Data into “Raw_Data” Section of Spreadsheet
Open the Raw_Data tab.

Delete the data that are already there. This is most easily done by placing the curser in cell A2,
holding down the shift key, then first pressing End and right arrow, then End and down arrow.

Release the shift key and press Delete key.
Put the cursor back in cell A2. (Edit, Go To..., Reference, type A2, OK)
Paste in the exported data, checking that the data in each column match the column headings.

Finally, sort the data by date. Easiest sorting technigue is probably to highlight the entire sheet by
placing the cursor in the left-most, upper corner, then use Data, Sort..., Sort by Date, Ascending,
check “My data range has Header row”, OK. If there is a Sort Warning that some numbers are
formatted as text, choose: “Sort anything that looks like a number, as a number.”

D.5 Step 4: Calculate Targets

Open the “Target_Calc” tab. Follow the instructions at the top of the sheet:
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1. Check that the count of SENEL data points below is highlighted in green. (100+ operations)

2a. Find the target SENEL corresponding to the smallest % exceedance greater than or equal
to 5%. Scan down the % Exceedance column until you identify the last occurrence of 5.x%.

2b. Default to an SENEL target of 90 or 110 dBA if the 5% target is beyond the upper or lower
bound. If the SENEL value to the left of the 5.x% is less than 90, 90 will be the SENEL target
value. If the SENEL is greater than 110, 110 will be the SENEL target value.

3. Change the coloring shown below (for the original data set) to the new 5% SENEL target
level for this data set. Do this by using the cursor to highlight the cells with the coloring, selecting
the “paint brush” in the tool bar, and then highlight the new SENEL and 5.x% cells. Remove the
original coloring by highlighting a non-colored cell, and using the paint brush to remove the original
coloring.

4. Move the 100" & ""Target" cells to be alongside the new SENEL target data and copy a "'0"'
& " " into the old cells. “Cut” the “100” and paste it into the row with the new target SENEL. Cut
the word “Target” and paste it in the row, to the right of the 100. Enter “0” into the cell where the
100 was cut.

D.6 Step 5: Develop a Distribution Plot
1. Open the Dist_Plot tab.

2. Update the plot with the new SENEL target, % exceedance, total sample size, aircraft type,
and also the date range from the Raw_Data worksheet.

3. Change the plot y-axis scale to 5% or 10%, if necessary to show all the data. For 10% use
1% as the major unit and adjust the text box size.

D.7 Step 6: Save the Spreadsheet with the Aircraft Name
Save the revised spread Target sheet with the aircraft identifier in the filename; e.g.:
COMPUTE_VNY_SENEL_TARGET_VNY13_A/CTYPE.xls.

This file will serve as documentation of the selection of the new target and confirm that the target
was computed in accordance with the Fly Quiet program.
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APPENDIX E DISTRIBUTIONS OF MEASURED SENEL AND
TARGETS BASED ON LEVEL EXCEEDED BY FIVE
PERCENT OF HISTORIC OPERATIONS
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