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1. INTRODUCTION 

This report summarizes the collaborative effort between JDA and Chicago Department of 

Aviation to identify a Fly Quiet II Runway Rotation Plan (RRP) for the initial test period of 

approximately June to November of 2016.  

Since the publication of the JDA 

Preliminary Report on Proposed ORD 

Runway Headings, Runway Rotation Plan 

and Status of the JDA FQ 20 

Recommendations on February 11, 2016, 

ǘƘŜ hΩIŀǊŜ bƻƛǎŜ /ƻƳǇŀǘƛōƛƭƛǘȅ 

Commission (ONCC) adopted Fly Quiet II 

Runway Rotation Criteria, Departure 

Procedure Criteria and Three Fly Quiet 

Programs on March 11, 2016.  As a result 

of the ONCC action, the Chicago 

Department of Aviation (CDA) chose to 

focus only on recommendation of a Fly 

Quiet II RRP for the May 6, 2016 ONCC 

meeting. 

Through a series of meetings with JDA, SOC, CDA staff, Landrum and Brown and the FAA 

reviewing several iterations of runway use configurations, runway utilization rates and 

performance 

metrics the team 

was able to reach 

consensus on a 

runway rotation 

plan and 

performance 

metrics by which 

to measure 

impacts of the 

rotation plan for 

the initial test 

period during the 

summer and fall 

of 2016 that 

could be 

collectively 

Figure 1: Tentative Timeline FQ II RRP 

Figure 2: ONCC Approved FQ II RRP Criteria 
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recommended to the ONCC for adoption at the May 6, 2016 ONCC meeting. 

The ONCC adopted seven criteria for the FQ II RRP.   Criteria 1 limits the FQ II period to demand 

windows that can be served with one arrival and one departure runway.  It should be noted 

that this constrains the rotation program to a period that includes 25% of nighttime operations.  

Based on the ONCC criteria, JDA in collaboration with CDA reached consensus on ten runway 

configurations to be used alternately in a 12-week rotation scheme summarized as follows: 

¶ Limited to overnight hours when demand allows for one arrival and one departure 

runway 

¶ Balances approach for 12 weekly periods 

o 6 Parallel Configurations and 6 Diagonal Configurations 

o 6 West Flow and 6 East Flow 

o Primary and Secondary runway options for East and West flow based on wind 

conditions for that day 

¶ Reflects stakeholder input  

o ONCC Criteria 

o SOC Supports Plan 

o FAIR ς Use of Diagonals 

¶ Includes procedures to limit use of longest runways  

¶ Communication protocols defined for CDA and Airlines 

The analysis described in this report will be used to help evaluate the test results for SOC 

review prior to making a final rŜŎƻƳƳŜƴŘŀǘƛƻƴ ǘƻ ǘƘŜ hΩIŀǊŜ bƻƛǎŜ /ƻƳǇŀǘƛōƛƭƛǘȅ /ƻƳƳƛǎǎƛƻƴ 

after the test period.   

The proposed rotation configurations are balanced to the extent possible but the longest 

runways will always have a weighted balance because of the operational requirements of the 

night time fleet mix.  As explained in detail in Section 3a of this report, the fleet mix at night 

Ŏƻƴǘŀƛƴǎ Ƴŀƴȅ ƘŜŀǾȅ ŀƴŘ ƭŀǊƎŜ ŀƛǊŎǊŀŦǘΦ  ¢Ƙƛǎ ŎǊŜŀǘŜǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŘŜƳŀƴŘ ŦƻǊ Ǌǳƴǿŀȅǎ фΣсллΩ 

and longer.  This demand has to be served by either 10L/28R, 10C/28C or 14R/32L.  

Additionally, JDA analysis of the flight data provided by CDA and considering the aircraft 

performance and stage length flown by the current fleet mix at ORD, the airport could expect 4 

to 6 flights per night requiring long runways (i.e., greater than 9,600 feet).  The modeling 

allocates 5 flights per night to 10L/28R when no long runway is available.   
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Sometime in late 2018 or early 2019, Runway 14R/32L will close and 09C/27C and 09R/27L will 

provide two other options to balance noise.  Similar analysis should be performed to balance 

the impacts to communities. 
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2. RUNWAY CONFIGURATIONS AND ROTATION PLAN 

a. Runway Configurations 

Runway Configurations A through J shown in Figure 3 are paired vertically to combine East and 
West flow options rotated in primary and secondary alternatives throughout a proposed 12-
week rotation discussed below.  The three parallel configuration pairs (A-F, C-H, and E-J) are 
used twice in the 12-week rotation and the two crosswind runway configuration pairs (B-G and 
D-I) are used three times in the twelve week rotation. 

. 

 

Figure 3: Proposed Runway Configurations to be used in the Runway Rotation Plan. 

Assumptions applied to the rotation plan: 

1) Use of these runways if voluntary, pilots are encouraged to use designated nighttime 

preferential runways. 

2) Alternative runways may be used to allow for construction, snow removal, runway 

maintenance, runway inspections and specific aircraft operational needs.  Available 

runways are determined by Chicago Department of Aviation (CDA) Operations and 

prevailing winds. 

3) The proposed plan has not been approved by the Federal Aviation Administration (FAA). 

4) Runway 10L/28R, if closed for noise abatement, would be made available for flights that 

require additional runway length after operator coordination, at a minimum of 2 hours 

prior to arrival or departure, with Chicago Department of Aviation (CDA) Operations. 

b. Rotation Plan 

The proposed runway rotation plan is shown in Figures 4 and 5. The goal of the proposed 

rotation plan is to provide better balance of runway utilization than existing use.  ONCC criteria 
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one seeks to achieve a balanced distribution of noise.  At the same time ONCC criteria four 

seeks to reduce the use of 10L/28R through the use of other runways to the extent possible.  

The test period should be utilized to measure impacts to balance the distribution fairly 

throughout all of the long runways to help communities reach a consensus regarding what 

runway loading achieves a balanced distribution.  

Analysis of historical wind data indicates that the primary configurations can be used 

particularly during the summer and fall months when the test period will be occurring.    

 

 

Figure 4: Proposed FQ II Runway Rotation Periods (Weeks 1-8). 
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Figure 5: Proposed FQ II Runway Rotation Periods (Weeks 9-12). 

Internal air traffic tower procedures vary based on airfield configurations and safety concerns 

specific to each airport operating environment.  The proposed configurations and their use in 

the 12 week rotation periods should be submitted for approval to the FAA with the option of 

modifying configurations A through J as necessary to comply with standard operating 

procedures for use in the runway rotation test period.   
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3. DATA COLLECTION AND ANALYSIS 

a. Flight Data 

Detailed flight track data was provided by CDA after a request made by JDA. Data provided by 

CDA included nearly 6 months of data. Two requests were made during the duration of the 

project. The first request included 117 days of data from August 1 to November 30, 2015. The 

data was judged to be representative of the many operations at ORD. The data set included 

284,552 flights (day and night operations) with an average of 11.4% nighttime events. The data 

included information on aircraft type, flight identification, detailed flight track (three 

dimensional information), time of day of the operation and runway used. Figure 6 illustrates the 

ŘŜǇŀǊǘǳǊŜ ŦƭƛƎƘǘ ǘǊŀŎƪ Řŀǘŀ ŘǳǊƛƴƎ ммт Řŀȅǎ ŀǘ /ƘƛŎŀƎƻ hΩIŀǊŜ LƴǘŜǊƴŀǘƛƻƴŀƭ !ƛǊǇƻǊǘ ŘǳǊƛƴƎ Cƭȅ 

Quiet 2 hours (~23:00 hrs. to 5:00 AM). Figure 7 shows a sample of the FQ II arrival flight track 

data used in this study. The data was processed using Matlab ς an engineering analysis tool and 

further manipulated to develop input files required in the noise analysis.  

 

 

Figure 6: Sample Departure Flight Track Data Provided by CDA. Only Flight Quiet II Operations Period 
Shown. 
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Figure 7: Sample Arrival Flight Track Data Provided by CDA. Only Flight Quiet II Operations Shown. 

b. Fly Quiet II Period 

The Fly Quiet period is that period of time when runway operations at the airport subside to a 

level that one arrival runway and one departure runway suffice to provide enough runway 

capacity to process operations at the airport. Since each day is unique in terms of traffic 

activity, we defined the Fly Quiet period (called FQ II) as the average day when single runway 

operations can process the flight demand at the airport. Figure 8 shows the distribution of flight 

operations at ORD during the nighttime period (10 PM to 7 AM). The graphic shows the average 

arrivals and departures observed in 117 days of data at the airport. Detailed analysis of the 

operations shows that the Fly Quiet II period at the airport starts at 22:50 PM and ends at 5:25 

AM on average. During this period, an average of 86.7 operations are recorded at the airport. 

During FQ II there are 51.4 arrivals and 35.3 departures.  
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Figure 8: Definitions of Various Fly Quiet Periods at the Airport. Bars Present Average Arrivals and 
Departures in 117 Days. 

c. Fleet Mix 

The fleet mix at the airport during the Fly Quiet period is distinct compared to daytime 

operations. At night, the airport has a lower percent of regional jet operations and a higher 

percent of heavy aircraft operations. Figure 9 shows the top 24 aircraft types operated at ORD 

during the FQ II period. Note that narrow body aircraft make the top of the list (Boeing 737-

800, 737-900 and Airbus A320). Heavy aircraft like Boeing 747-400, 777-300 and 747-8 also 

make the top 6 of the list with significant number of operations. In fact, 28.5% of the operations 

during FQ II hours are heavy aircraft weighting more than 260,000 lb. This is significant because 

heavy aircraft generate more noise while flying over the community surrounding the airport. To 

illustrate the point, consider that a single flyover of Boeing 747-400 generates the same 

acoustic energy as 13 passenger regional jets (Embraer 135). For modeling purposes, we 

restricted of aircraft defined in the noise model to 87 distinct aircraft types observed in the 

data sets provided by CDA. Furthermore, these aircraft were mapped to 40 aircraft types in the 

Integrated Noise Model. The aircraft fleet mix in the study is shown in the Appendix. 
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