BOS Runway 27 Ongoing
Compliance Reporting

John E. Brandt Il
Christopher H. Guidice
Elizabeth A. McQueen

Noam Tene

September 2007

“CAASD MITRE
200 The NITRE Corporaton. Al gt s
Foss 07051

The MITRE Corporation’s Center for Advanced Aviation System Development (CAASD)
was tasked with producing quarterly reports of corridor compliance for jet departures from
Boston (BOS) Logan’s Runway 27.

The quarterly reports cover findings for months January 2007 through June 2007, and
update the analysis initially presented in “Boston Runway 27 Compliance Update”, F063-
B07-022. In addition, CAASD has performed additional sensitivity analyses in response to
questions from the Runway 27 Advisory Committee, which are also included in this
briefing.
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This briefing covers the following:
1. Background information on CAASD’s involvement in the analysis of BOS
Runway 27 departures

2. The presentation of quarterly reports
3. An analysis of deviant aircraft types
4. A sensitivity analysis of gate width



s Background

 CAASD was tasked to conduct an analysis of jet
departures from Boston Logan’s Runway 27

» The results of this analysis were presented to the
public in March 2007

» This presentation provides a follow up to the
March analysis with an emphasis on the latest
quarterly reports and a gate sensitivity analysis

jon. Al rights reserved.
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Initially, CAASD was tasked with reconciling differences in data between the Air Traffic
Airspace (ATA) Lab and Massport (MPA) findings for percent compliance of jet aircraft
departing through the Runway 27 departure corridor.

CAASD was also tasked with developing an automated system for data compilation,
analysis, and ongoing reporting.

This briefing is a presentation of the ongoing findings, and updates the earlier analysis. For
additional information on the data source, analysis methodology, and earlier findings, see
“Boston Runway 27 Compliance Update,” F063-B07-022.



January 2007

Source: National Offload Program Archive, January 2007
Note: January 2007 numbers have been updated based on Offload data improvements.

This graphic displays all flight tracks that were determined to be Runway 27 departures for
the month of January 2007. There were 2,261 total tracks. 61.3% of the tracks made it
through all of the center gates. Due to Offload data improvements, these numbers differ
slightly from the January 2007 numbers presented in the earlier

March 2007 briefing.



- January 2007 (concluded)
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Monthly Compliance Totals *2*

INCESE
Total # of Percent Percent
Tracks of Tracks through
Total # of Through Through GateA GateB GateC GateD GateE GateA GateB GateC GateD GateE Each
Year Month Tracks All Gates All Gates 1,400 ft.* 2,200 ft.* 2,900 ft.* 4,700 ft.* 6,300 ft.* 1,400 ft.* 2,200 ft.* 2,900 ft.* 4,700 ft.* 6,300 ft.* Gate
2006|January 1863 1028 55.2% 1210 1350 1575 64.9% 84.5% 93.3% 90.5%
2006|February 2013 1143 56.8% 1388 1508 1743 1864 1771 69.0% 74.9% | 86.6% 92.6% 88.0% 82.2%
2006|March 3998 2297 57.5% 2749 2950 3474 3752 3607 68.8% 73.8% 86.9% 93.8% 90.2% 82.7%
2006 | April 1706 978 57.3% 1178 1264 1478 1588 1537 69.1% 74.1% 86.6% 93.1% 90.1% 82.6%
2006[Ma 1154 725 62.8% 831 896 1033 1093 1054 72.0% 77.6% 89.5% 94.7% 91.3% 85.0% |
2006{June 1533 962 62.8% 1083 1187 1356 1450 1402 70.6% 77.4% 88.5% 94.6% 91.5% 4.5
2006 July 950 609 64.1% 681 757 874 916 880 71.7% 79.7% | 92.0% 96.4% 92.6% .59
2006|August 874 568 65.0% 641 684 801 848 823 73.3% 78.3% 91.6% 97.0% 94.2% 9% |
2006|September 1202 797 66.3% 869 935 1088 1154 1137 72.3% 77.8% 90.5% 96.0% 94.6% .29
2006|October 3039 1848 60.8% 2161 2338 2649 2839 2756 71.1% 76.9% 87.2% 93.4% 90.7% 9% |
2006|November 1792 1111 62.0% 1278 1384 1600 1699 1645 71.3% 77.2% 89.3% 94.8% 91.8% 4.9
2006|December 1191 727 61.0% 855 912 1019 1084 1063 71.8% 76.6% | 85.6% 91.0% 89.3% 82.8Y
2007{January 2261 1387 61.3% 1656 1785 1949 2069 2022 73.2% 78.9% 86.2% 91.5% 89.4% 83.9% |

Note: January 2007 numbers have been updated based on Offload data improvements.
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The pie chart shows percentages for the top seven compliance categories in January. Made
All had the highest percentage with 61.3%. Missed A and Missed AB had the second and
third largest percentages with 9.2% and 7.8%, respectively. It is also important to note that
2.9 % of the total flight tracks Missed All of the center gates.

The table displays the compliance percentages from January 2006 through January 2007.
The percent of tracks through all gates increased from 55.2% in 2006 to 61.3%
in 2007.



4& February 2007

Source: National Offload Program Archive, February 200 MITRE

7
Note: February 2007 numbers have been updated based on Offload data improvements. ©2007 The MITRE Corporaton. Al ghts eservec.

This graphic displays all flight tracks that were determined to be Runway 27 departures for
the month of February 2007. There were 1,167 total tracks. 60.5% of the tracks made it
through all of the center gates. Due to Offload data improvements, these numbers differ
slightly from the February 2007 numbers presented in the earlier

March 2007 briefing.



- February 2007 (concluded)
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Monthly Compliance Totals

Average
Total # of Percent Percent
Tracks of Tracks through
Total #of Through Through GateA GateB GateC GateD GateE GateA GateB GateC GateD GateE Each
Year Month Tracks All Gates All Gates 1,400 ft.* 2,200 ft.* 2,900 ft.* 4,700 ft.* 6,300 ft.* 1,400 ft.* 2,200 ft.* 2,900 ft.* 4,700 ft.* 6,300 ft.*  Gate
2006 February 2013 1143 56.8% 1388 1508 69.0% 74.9% 86.6% 92.6% 88.0%
006[March 3998 2297 57.5% 2749 2950 474 752 607 68.8 73. 86.9¥ 93.8 0.2% 82.7
006 | April 1706 978 57.3% 1178 1264 47 588 537 69.1 74. 86.6% 93.1¢ 0.1 82.6% |
006|May 1154 725 62.8% 831 896 03: 093 054 72.0 77. 89.5% 94.7' 1.3% [ 85.0% |
006|June 1533 962 62.8% 1083 1187 356 450 402 70.6! 77. 88.5% 94.6 1.59 4.5% |
006|Jul 950 609 64.1% 681 757 874 916 880 71.7% 79.7% 92.0% 96.4% 92.6% .5
006)|August 874 568 65.0% 641 684 801 848 823 73.3% 78.3% 91.6% 97.0% 94.2%
00 ptember 1202 797 66.3% 869 935 1088 1154 1137 72.3% 77.8% 90.5% 96.0% 94.6%
006[October 3039 1848 60.8% 2161 2338 2649 2839 2756 71.1% 76.9% 87.2% 93.4% 90.7%
006[November 1792 1111 62.0% 1278 1384 1600 1699 1645 71.3% 77.2% 89.3% 94.8% 91.8% 4.
006 [December 1191 727 61.0% 855 912 1019 1084 1063 71.8% 76.6% 85.6% 91.0% 89.3% 2.
007|January 2261 1387 61.3% 1656 1785 1949 2069 2022 73.2% 78.9% 86.2% 91.5% 89.4% 3.
007|February 1167 706 60.5% 857 934 1016 1070 1028 73.4% 80.0% 87.1% 91.7% 88.1% 4.
Note: February 2007 numbers have been updated based on Offload data improvements. MITRE
© 2007 The MITRE Corporation. Al rights reserved.

F063-B07-051

There is a significant decrease in the total number of tracks from February 2006 to February
2007. This is most likely attributed to the increased usage of Runway 32 and the Arrive
32/27, Depart 33L runway configuration.

The pie chart shows percentages for the top seven compliance categories in February. Made
All had the highest percentage with 60.5%. Missed A captured 9.4% and Missed AB had
7.9%. 2.8 % of the total flight tracks Missed All of the center gates.

The percent of tracks through all gates increased from 56.8% in 2006 to 60.5%
in 2007.



& March 2007

Source: National Offload Program Archive, March 2007 MlTRE
© 2007 The MITRE Corporation. Al rights reserved.
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This graphic displays all flight tracks that were determined to be Runway 27 departures for
the month of March 2007. There were 478 total tracks. 52.7% of the tracks made it through
all of the center gates.



- March 2007 (concluded)
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Average
Total # of Percent Percent
Tracks of Tracks through
Total #of Through Through GateA GateB GateC GateD GateE GateA GateB GateC GateD GateE Each
Year Month Tracks All Gates All Gates 1,400 ft.* 2,200 ft.* 2,900 ft.* 4,700 ft.* 6,300 ft.* 1,400 ft.* 2,200 ft.* 2,900 ft.* 4,700 ft.* 6,300 ft.*  Gate
March 90.2%
006 | April 1706 978 57.3% 1178 1264 1478 1588 1537 69.1 74.1 86.6% 93.1¢ 0.1 82.6% |
006|May 1154 725 62.8% 831 896 1033 1093 1054 72.0 77.6 89.5% 94.7' .3Y 85.0% |
006|June 1533 962 62.8% 1083 1187 1356 1450 1402 70.6! 77.4 88.5% 94.6 .59 4.5
006|Jul 950 609 64.1% 8. 757 874 916 880 71.7" 79.7" 92.09 96.4 .69 .5
006)|August 874 568 65.0% 4. 684 801 848 823 73.3% 78.3% 91.6% 97.0% 94.2%
00 er 1202 797 66.3% 6 935 1088 1154 1137 72.3% 77.8% 90.5% 96.0% 94.6%
006[October 3039 1848 60.8% 2161 2338 2649 2839 2756 71.1% 76.9% 87.2% 93.4% 90.7% .
006[November 1792 1111 62.0% 1278 1384 1600 1699 1645 71.3% 77.2% 89.3% 94.8% 91.8% 4.
006 [December 1191 727 61.0% 855 912 1019 1084 1063 71.8% 76.6% 85.6% 91.0% 89.3% 2.
007|January 2261 1387 61.3% 1656 1785 1949 2069 2022 73.2% 78.9% 86.2% 91.5% 89.4% .
007 |February 1167 706 60.5% 857 934 1016 1070 1028 73.4% 80.0% 87.1% 91.7% 88.1% 4.
007[March 478 252 52.7% 338 362 394 411 376 70.7% 75.7% 82.4% 86.0% 78.7%

MITRE
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In March, only 52.7% of total tracks Made All gates. 7.9% Missed A and 7.1% Missed AB.
6.7% Missed All gates.

It is important to note that in March there was very low utilization, and thus, the statistics
are not as meaningful to the overall compliance story. This decline can be attributed to less
frequent northwest wind conditions and increased use of Runway 32.



April 2007

Source: National Offload Program Archive, April 2007 MITRE
© 2007 The MITRE C ttion. Al rights reserved.
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This graphic displays all flight tracks that were determined to be Runway 27 departures for
the month of April 2007. There were 1,059 total tracks. 59.0% of the tracks made it
through all of the center gates.



- April 2007 (concluded)
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Monthly Compliance Totals e

Average
Total # of Percent Percent
Tracks of Tracks through

Total #of Through Through GateA GateB GateC GateD GateE GateA GateB GateC GateD GateE Each

Month Tracks All Gates All Gates 1,400 ft.* 2,200 ft.* 2,900 ft.* 4,700 ft.* 6,300 ft.* 1,400 ft.* 2,200 ft.* 2,900 ft.* 4,700 ft.* 6,300 ft.* Gate

2006]April 69.1% | 74.1% | 86.6% | 93.1% | 90.1% | 82.6%
2006]May 1154 725 628% | 831 596 1033 | 1093 | 1054 | 72.0% | 77.6% | 895% | 94.7% | 91.3% | 850%
2006[June 1533 962 628% | 1083 | 1187 | 1356 | 1450 | 1402 | 70.6% | 77.4% | 885% | 94.6% | 91.5% | 84.5% |
006]Jul 950 609 641% | 681 757 874 916 880 | 71.7% | 79.7% | 920% | 96.4% | 92.6% | 865
006[August 874 568 650% | 641 684 801 848 823 | 73.3% | 78.3% | O16% | 97.0% | 94.2% | 86.9% |
00 er | 1202 797 66.3% | 869 935 1088 | 1154 | 1137 | 72.3% | 77.8% | 905% | 96.0% | 94.6% | 86.
006[October 3039 1848 | 60.8% | 2161 | 2338 | 2649 | 2839 | 2756 | 71.1% | 769% | 87.2% | 93.4% | 90.7% | 83.
006[November | 1792 1111 | 620% | 1278 | 1384 | 1600 | 1609 | 1645 | 71.3% | 77.2% | 89.3% | 94.8% | 918% | 84.
006[December | 1191 727 61.0% | 855 912 1019 | 1084 | 1063 | 71.8% | 76.6% | 856% | 91.0% | 89.3% | 82
007[January 2261 1387 | 61.3% | 1656 | 1785 | 1049 | 2069 | 2022 | 732% | 78.9% | 86.2% | 915% | 89.4% X
007|February 1167 706 605% | 857 934 1016 | 1070 | 1028 | 734% | 80.0% | 87.1% | 91.7% | 88.1% | 84.
007|March 478 252 527% | 338 362 394 411 376 | 70.7% | 75.7% | 82.4% | 86.0% | 78.7% )
007]April 1059 625 59.0% | 742 810 921 998 952 | 70.1% | 765% | 87.0% | 94.2% | 89.9% | 83.5

MITRE
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Made All had the highest percentage with 59.0%. In April, there is a greater percentage of
flights that Missed AB than Missed A. 10.0% of total tracks Missed AB and 9.2 % Missed
A. Only 2.5 % of the total flight tracks Missed All of the center gates.

When comparing April 2006 to April 2007, the total number of tracks decreases by 647
flights and the compliance percentage increases from 57.3% to 59.0%.

11
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This graphic displays all flight tracks that were determined to be Runway 27 departures for
the month of May 2007. There were 641 total tracks. 59.1% of the tracks made it through
all of the center gates.

12



- May 2007 (concluded)
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Monthly Compliance Totals 10.9%
Average
Total # of Percent Percent
Tracks of Tracks through
Total # of Through Through GateA GateB GateC GateD GateE GateA GateB GateC GateD GateE Each
Month Tracks All Gates All Gates 1,400 ft.* 2,200 ft.* 2,900 ft.* 4,700 ft.* 6,300 ft.* 1,400 ft.* 2,200 ft.* 2,900 ft.* 4,700 ft.* 6,300 ft.* Gate
May 2 X 4. 5
006|June 1533 962 2.8% 1083 1187 1356 1450 1402 70.6 77.4 .59 4.6 .5 4.5%
006/ Jul 950 609 4. 81 757 874 916 880 AL 79N7 .0y 6.4¢
006|August 874 568 5.0 41 684 801 848 823 73. 78.3 .6 7.0¢ ¥
006|September 1202 797 6.3 69 935 1088 1154 1137 72. 77.8% 0.59 6.0¢ 4.
006[October 3039 1848 0.8% 2161 2338 2649 2839 2756 71. 76.9% 7.2% 93.4 0. .
006[November 1792 1111 2.09 1278 1384 1600 1699 1645 71. 77.29 89.3¥ 94.8% 1.8% 4.
2006|December 1191 727 61.0% 855 912 1019 1084 1063 71.8% 76.6% 85.6% 91.0% 89.3% 82.8%
2007]January 2261 1387 61.3% 1656 1785 1949 2069 2022 73.2% 78.9% 86.2% 91.5% 89.4% 83.9%
2007|February 1167 706 60.5% 857 934 1016 1070 1028 73.4% 80.0% 87.1% 91.7% 88.1% 84.1%
2007|March 478 252 52.7% 338 362 394 411 376 70.7% 75.7% 82.4% 86.0% 78.7% 78.7%
2007 April 1059 625 59.0% 742 810 921 998 952 70.1% 76.5% 87.0% 94.2% 89.9% 83.5%
2007{May 641 379 59.1% 423 481 566 609 592 66.0% 75.0% 88.3% 95.0% 92.4% 83.3%
MITRE

© 2007 The MITRE Corporation. Al rights reserved.
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It is important to note that the total number of tracks was nearly halved from May 2006 to
May 2007. May 2006 had 1,154 total tracks, while May 2007 saw a much lower usage with
641 total tracks.

Of those total tracks, 59.1% Made All. 10.9% Missed A. 10.8% Missed AB, and 2.3%
Missed All.



’* June 2007
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rrrrrrrrr

This graphic displays all flight tracks that were determined to be Runway 27 departures for
the month of June 2007. There were 442 total tracks. 60.6% of the tracks made it through
all of the center gates.

14



- June 2007 (concluded)
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Monthly Compliance Totals

Average
Total # of Percent Percent
Tracks of Tracks through
Total # of Through Through GateA GateB GateC GateD GateE GateA GateB GateC GateD GateE Each
Month Tracks All Gates All Gates 1,400 ft.* 2,200 ft.* 2,900 ft.* 4,700 ft.* 6,300 ft.* 1,400 ft.* 2,200 ft.* 2,900 ft.* 4,700 ft.* 6,300 ft.* Gate
June I
006/ Jul 950 60! 4.1% 81 757 874 916 880 AT 79.79 .0y 6.4¢ 2. .5%
006/ August 874 56! 5.0 41 684 801 848 823 73. 78.3% .69 7.0¢ 4.
006|September 1202 79 6.3 69 935 088 1154 | 1137 72. 77.8% 0.5 6.0¢ 4.
006[October 3039 1848 0.8% 2161 2338 649 2839 756 7. 76.9% 7. 93.4 0. .
006[November 1792 1111 2.09 1278 1384 600 1699 645 71. 77.29 89. 94.8% 1.8% 4.
006[December 1191 727 1.09 855 912 019 1084 063 71.8% 76.6% 85. 91.0% 89.3¥ 2.
2007|January 2261 1387 61.3% 1656 1785 1949 2069 2022 73.2% 78.9% 86.2% 91.5% 89.4% 83.9%
2007|February 1167 706 60.5% 857 934 1016 1070 1028 73.4% 80.0% 87.1% 91.7% 88.1% 84.1%
2007|March 478 252 52.7% 338 362 394 411 376 70.7% 75.7% 82.4% 86.0% 78.7% 78.7%
2007 April 1059 625 59.0% 742 810 921 998 952 70.1% 76.5% 87.0% 94.2% 89.9% 83.5%
2007|May 641 379 59.1% 423 481 566 609 592 66.0% 75.0% 88.3% 95.0% 92.4% 83.3%
2007{June 442 268 60.6% 318 333 377 404 394 71.9% 75.3% 85.3% 91.4% 89.1% 82.6%

MITRE

© 2007 The MITRE Corporation. Al rights reserved.
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In June 2007, 60.6% Made All. 9.0% Missed AB. 7.7% Missed A, and 3.4% Missed All.
When comparing June 2006 to June 2007, the number of flights decreased significantly. In
June 2006, there were 1,533 total tracks. In June 2007, there were only 442 total tracks.
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Poor Performers on RNAV and
Conventional Departures Routes

» 59% of all aircraft which filed RNAV procedures were
compliant while 51% of all aircraft which filed the
conventional procedure were compliant

Aircraft Total Total Number filed Number filed Percentage
Type RNAV Conventional | RNAV that were | Conventional that were
Filed Filed Compliant that were Compliant
Compliant
B752 483 160 142 61 32%
mMD88 149 44 44 12 29%

* Three times more B752 and MD88's filed the RNAV
procedure

MITRE

07 The MITRE Corporation. Al rights reserv
F063-B07-05:

At the last meeting, members of the Runway 27 Advisory Committee posed a question
about the compliance percentages of aircraft that filed area navigation (RNAV) procedures
versus aircraft that filed the conventional procedure, so that future efforts could be
appropriately directed. This table displays information for two aircraft types, which were
both previously identified as poorly performing aircraft: the B752 and the MD88.

The analysis shows that more of these poor performing aircraft types filed the RNAV
procedure than the conventional procedure, indicating that the RNAV procedure should be
the primary focus of attention as the Committee moves forward.



T Many Tracks ‘Missed A’
by less than 100 feet

» Of the 3,235 flights that Missed A only, 40% missed by 100
feet or less
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The chart shows flights that missed center Gate A, flights that missed center Gate A only
and their associated distances from the Gate A boundary. Of the 3,235 flights that missed
center Gate A only, 40% missed by 100 feet or less.

This slide was first presented in March. Since the last meeting, CAASD revisited the
sensitivity analysis findings and looked more closely at the three poorest performing
equipment types. The following slides look at the percentage of flights that missed Gate A
and missed Gate A only.

Note the spike in flights around 270 feet.

17



oy B752’s that ‘Missed A’
by less than 100 feet

» Of the 2,511 B752 flights that Missed A, 12% missed by 100
feet or less

» Of the 631 B752 flights that Missed A only, 34% missed by
100 feet or less
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Missed A means that the flight missed the center compliance Gate A and may or may not
have made other compliance gates. Missed A only means that the flight missed Gate A but
made center Gates B through E.

Of the 631 B752 flights that Missed A only, 34% missed by 100 feet or less.

Note that the B752 graph also spikes in number of flights around 270 feet. Of the 79 total
flights that Missed A by 270 feet, 60 were B752s; thus driving the spike on the previous
graphic.



oy CRJ1’s that ‘Missed A’
by less than 100 feet

* Of the 872 CRJ1 flights that Missed A, 16% missed by 100
feet or less

» Of the 325 CRJ1 flights that Missed A only, 26% missed by
100 feet or less
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Only 26% of CRJL1 flights that Missed A only, missed by 100 feet or less. This means that
this equipment type is missing Gate A by a significant distance, even when it makes all
other center gates.
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oy MD88'’s that ‘Missed A’
by less than 100 feet

» Of the 670 MD88 flights that Missed A, 23% missed by 100
feet or less

» Of the 63 MD88 flights that Missed A only, 64% missed by
100 feet or less
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For the MD88’s, a large percentage, 64%, missed by 100 feet or less when they made all
other center gates. The low number of Missed A only flights confirms that when MD88’s
miss Gate A, they tend to continue on and miss additional gates as well. When an MD88
misses Gate A only, it generally misses by a small amount.
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T Many Tracks ‘Missed B’
by less than 100 feet

» Of the 1,085 flights that Missed B only, 38% missed by 100
feet or less
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This slide was also presented in March. It looks at the percentage of flights that Missed B

and Missed B only by less than 100 feet.
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oy B752’'s that ‘Missed B’
by less than 100 feet

» Of the 1,983 B752 flights that Missed B, 10% missed by 100
feet or less

« Of the 107 B752 flights that Missed B’ only, 28% missed by
100 feet or less
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Missed B means that the flight missed the center compliance Gate B and may or may not
have made other compliance gates. Missed B only means that the flight made Gate A,
missed Gate B, and made Gates C through E.

Note that of the 1,983 B752 flights that Missed B, 10% missed by 100 feet or less.
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oy CRJ1’s that ‘Missed B’
by less than 100 feet

» Of the 579 CRJ1 flights that Missed B, 9% missed by 100
feet or less

« Of the 47 CRJ1 flights that Missed B only, 30% missed by
100 feet or less
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Of the 579 CRJ1 flights that Missed B, 9% missed by 100 feet or less. Of the 47 CRJ1
flights that Missed B only, 30% missed by 100 feet or less.



oy MD88'’s that ‘Missed B’
by less than 100 feet

» Of the 901 MD88 flights that Missed B, 10% missed by 100
feet or less

« Of the 192 MD88 flights that Missed B only, 32% missed by
100 feet or less
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Of the 901 MD88 flights that Missed B, 10% missed by 100 feet or less. Of the 192 MD88
flights that Missed B only, 32% missed by 100 feet or less.



