ACR Recommendations
Analyses and Requests:

-Collective Analysis: 6,000-foot Minimum Altitude on Downwinds,
Altitude-Based Turns, and Change Initial Departure Heading on South
Flow Departures

-ACR Slate Public Meeting Preparation:
Sample Talking Points for Individual Slate Measures

For ACR Review, Understanding, and Discussion
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ACR Slate Collective Analysis:
6,000-foot Minimum Altitude on Downwinds, Altitude-Based Turns, and
Change Initial Departure Heading on South Flow Departures

= Modified calendar year 2018 operations collectively such that:
e Arrival aircraft would maintain altitudes of at least 6,000 feet on downwind
e Departure aircraft would not initiate turns until reaching 2,000 feet
e South flow departure aircraft would utilize initial headings of 240 and 120 degrees, north flow
departure aircraft would remain on existing headings

= Represents combinations of three individual ACR slate measures presented at the
August, October, and December 2019 ACR meetings

= The following slides present our prior analysis of each of the individual measures
included as part of this collective analysis




Review of Prior Individual ACR Slate Measures In
Collective Analysis
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Annual Average Day Aircraft Overflights Analysis:
Difference — 2018 Operations with 2,000 ft. Altitude-Based Turns
Compared to Baseline
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Total 6,301 / 100.0% | 736,785 / 100.0%

e 1,112 Grid points (17.7%) / 121,560 people (16.5% ) would experience reduced numbers of overflights with 2,000 ft. altitude based turns
e 2,083 Grid points (33.1%) / 199,625 people (27.1%) would experience increased numbers of overflights with 2,000 ft. altitude based turns
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Number of Noise Events Above 70 dB (N70) Analysis:
Difference — 2018 Operations with 2,000 ft. Altitude-Based Turns
Compared to Baseline -

Count of Count of
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Total 6,301 / 100.0% | 736,785 / 100.0%

e 2,608 Grid points (41.4%) / 366,608 people (49.7%) would experience fewer events above 70 dB Lmax with 2,000 ft. altitude based turns
e 2,181 Grid points (34.5%) / 188,075 people (25.6%) would experience more events above 70 dB Lmax with 2,000 ft. altitude based turns
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Annual Average Day Aircraft Overflights Analysis:

Difference - 2018 Operations with Change in Initial Heading on

South Flow Departures Compared to Basellne

Overflight Count of Count of
Interval Grid Points Population
(Operations) / % Change / % Change
Less than -30 0/0.0% 0/0.0%
-30 to -20 0/0.0% 0/0.0%
-20 to -10 71/1.1% 3,424 / 0.5%
-10to -1 531 /8.4% 23,729 / 3.2%
-1to1l 5,060 / 80.3% 650,564 / 88.3%

Total

6,301 / 100.0%

736,785 / 100.0%

Gaston “= 20T
| County

e 602 Grid points (9.6%) / 27,153 people (3.7% ) would experience reduced numbers of overflights with change in initial heading
* 639 Grid points (10.1%) / 59,068 people (8.0%) would experience increased numbers of overflights with change in initial heading
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Average Annual Day Operations Grid Analysis
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Number of Noise Events Above 70 dB (N70) Analysis:
2018 Operations with Change in Initial Heading on South Flow
Departures Compared to Baseline
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Number of Noise Events Above 70 dB (N70) Analysis:
Difference - 2018 Operations with Change in Initial Heading on
South Flow Departures Compared to Basellne
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e 1,179 Grid points (18.7%) / 111,988 people (15.2%) would experience fewer events above 70 dB Lmax with change in initial heading
e 837 Grid points (13.3%) / 95,880 people (13.0%) would experience more events above 70 dB Lmax with change in initial heading



Annual Average Day Aircraft Overflights Analysis:
2018 Operations with 6,000-foot Minimum Altitude on Arrivals

Downwind Compared to Baseline
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Annual Average Day Aircraft Overflights Analysis:
Difference - 2018 Operations with 6,000-foot Minimum Altitude

on Arrivals Downwind Compared tQ

Overflight Count of Count of
Interval Grid Points Population
(Operations) / % Change / % Change
Less than -30 11/0.0% 1,784 / 0.1%
-30 to -20 22 /0.1% 2,038 /0.1%
-20 to -10 65/ 0.2% 4,061/ 0.2%
-10to -1 2,780/ 7.3% 217,728 / 10.0%
-1to1l 30,288 /79.1% | 1,775,473 / 81.3%

Total

38,301 / 100.0%

2,183,561 / 100.0%
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2,878 Grid points (7.6%) / 225,611 people (10.4% ) would experience reduced numbers of overflights with minimum 6,000 foot downwind alternative
5,135 Grid points (13.4%) / 182,477 people (8.4%) would experience increased numbers of overflights with minimum 6,000 foot downwind alternative



Annual Average Day Aircraft Overflights Analysis:
2018 Operations with 6,000-foot Minimum Altitude on Arrivals
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Number of Noise Events Above 70 dB (N70) Analysis:
Difference - 2018 Operations with 6,000-foot Minimum Altitude

on Arrivals Downwind Compared t

N70 Difference

Interval (Events)

Count of
Grid Points

Count of
Population

Less than -75

/ % Change
0/0.0%

/ % Change
0/0.0%

-75 to -25

171 / 0.4%

24,891 /1.1%

-25to -10

1,026 / 2.7%

104,983 / 4.8%

-10to -1

5,050 / 13.2%

306,444 / 14.0%

-1to1l

31,020 / 81.0%

1,687,147 [ 77.3%

Total

38,301 / 100.0%

2,183,561 / 100.0%
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Number Above Lmax 70 Grid Analysis
January 1, 2018 through December 31, 2018
CLT Operations with Minimum 6,000 foot
Downwind Compared to Baseline Operations
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0

* 6,247 Grid points (16.3%) / 436,318 people (19.9%) would experience fewer events above 70 dB Lmax with minimum 6,000 foot downwind alternative

e 1,034 Grid points (2.6%) / 60,096 people (2.8%) would experience more events above 70 dB Lmax with minimum 6,000 foot downwind alternative



Collective Analysis Results
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ACR Slate Collective Analysis:

6,000-foot Minimum Altitude on Downwinds, Altitude-Based Turns, and
Change Initial Departure Heading on South Flow Departures

= Combined individual ACR slate measures previously analyzed

= Compared the modified collective results with the 2018 baseline results at each of
the grid points (including population estimates at each grid point) in terms of:
 Number of annual-average overflights

e Number of average daily noise events above 70 dB (N70)

= Collective results are presented on the expanded grid and utilize updated 2017
ACS population data

= Collective results for differences between 2018 baseline and collective alternative
also presented in Google Earth for closer ACR inspection
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Annual Average Day Aircraft Overflights Collective Analysis:
6,000-foot Minimum Altitude on Downwinds, Altitude-Based Turns, and
Change Initial Departure Headlng on South Flow Departures

OI\::;?\IEI“ Count of Count of
(Operations) Grid Points Population
Less than 5 30,406 1,589,196
6-15 5,170 396,558
16-30 1,152 76,276
31-60 759 50,239
61-120 485 29,656
121-240 318 40,348
241-360 8 855
Greater than 360 3 433
Total 38,301 2,183,561
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2,146 Grid points (5.6%) / 165,181 people (7.6%) would experience 16 or more average daily overflights with 2018 baseline
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2,725 Grid points (7.1%) / 197,807 people (9.0% ) would experience 16 or more average daily overflights with collective measures



Annual Average Day Aircraft Overflights Collective Analysis:
6,000-foot Minimum Altitude on Downwinds, Altitude-Based Turns, and
Change Initial Departure Heading on South Flow Departures Comparlson
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Annual Average Day Aircraft Overflights Collective Analysis:
6,000-foot Minimum Altitude on Downwinds, Altitude-Based Turns, and

Change Initial Departure Heading on South Flow Departures Comparlson
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Annual Average Day Aircraft Overflights Analysis:
Difference - 6,000-foot Minimum Altitude on Downwinds, Altitude-Based
Turns, and Change Initial Departure Heading on South Flow Departures

Compared to Baseline = T
; o Lk ) / g -..!:.\.jw,.,_".ﬁ‘nn J’
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* 6,324 Grid points (16.5%) / 457,679 people (21.0% ) would experience reduced numbers of overflights with collective measures
e 9,667 Grid points (25.3%) / 543,270 people (24.9%) would experience increased numbers of overflights with collective measures



Number of Noise Events Above 70 dB (N70) Analysis:
2018 Baseline Operations
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Number of Noise Events Above 70 dB (N70) Collective Analysis:

6,000-foot Minimum Altitude on Downwinds, Altitude-Based Turns, and
Change Initial Departure Headlng on South Flow Departures

ACR N70 Count of Count of
Criteria Interval (Events) Grid Points  Population
25 or Less 34,561 1,789,954
Comfort
26-50 1,590 169,455
51-75 578 67,890
Concern
76-100 360 34,908
101-150 408 37,623
151-200 275 27,220
201-300 287 35,614
No-Go
301-400 138 12,776
401-500 81 6,974
More than 500 23 1,147
Total 38,301 2,183,561
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e 2,219 Grid points (5.8%) / 241,846 people (11.0%) would experience 51 or more N70 events with 2018 baseline

e 2,150 Grid points (5.6%) / 224,152 people (10.3% ) would experience 51 or more N70 events with collective measures
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Number of Noise Events Above 70 dB (N70) Collective Analysis:
6,000-foot Minimum Altitude on Downwinds, Altitude-Based Turns, and
Change Initial Departure Heading on South Flow Departures Comparrson
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Number of Noise Events Above 70 dB (N70) Collective Analysis:
6,000-foot Minimum Altitude on Downwinds, Altitude-Based Turns, and
Change Initial Departure Heading on South Flow Departures Comparison

. . Difference:
Collective Alternative . . I
ACR N70 Collective Alternative vs. Baseline
Criteria Interval (Events) Count of Count of Count of Count of Count of Count of
Grid Points Population Grid Points Population Grid Points Population
25 or Less 34,561 1,789,954 33,865 1,688,861 696 101,093
Comfort
26-50 1,590 169,455 2,217 252,854 -627 -83,399
Comfort Subtotal 36,151 1,959,409 36,082 1,941,715 69 17,694
51-75 578 67,890 660 78,199 -82 -10,309
Concern
76-100 360 34,908 396 40,312 -36 -5,404
Concern Subtotal 938 102,798 1,056 118,511 -118 -15,713
101-150 408 37,623 418 45,668 -10 -8,045
151-200 275 27,220 294 31,313 -19 -4,093
201-300 287 35,614 219 26,463 68 9,151
No-Go
301-400 138 12,776 147 15,057 -9 -2,281
401-500 81 6,974 68 4,210 13 2,764
More than 500 23 1147 17 624 6 523
No-Go Subtotal 1,212 121,354 1,163 123,335 49 -1,981
Grand Total 38,301 2,183,561 38,301 2,183,561 N/A N/A
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Number of Noise Events Above 70 dB (N70) Collective Analysis:

Difference - 6,000-foot Minimum Altitude on Downwinds, Altitude-Based
Turns, and Change Initial Departure Heading on South Flow Departures
Compared to Baseline
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Number Above Lmax 70 Grid Analysis
January 1, 2018 - December 31, 2018
CLT Operations with Min. 6,000 ft Downwind
Altitude Based Turns, and Change Initial
Headings for South Flow Departures
Compared to Baseline Operations
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e 11,545 Grid points (30.1%) / 1,020,093 people (46.7%) would experience fewer events above 70 dB Lmax with collective measures

* 6,706 Grid points (15.9%) / 540,703 people (24.8%) would experience more events above 70 dB Lmax with collective measures



ACR Slate Recommendation Collective Analysis:
6,000-foot Minimum Altitude on Downwinds, Altitude-Based Turns, and
Change Initial Departure Heading on South Flow Departures Observations

= Number of average daily overflights:

e A greater number of grid points and people experienced an increase than
decrease

= Number of noise events greater than 70 dB (N70)
* In general, a greater number of grid points and more people experienced a
decrease in N70 than an increase
 ACR Criteria
= Comfort: A greater number of grid points and people experienced an increase than a decrease

= Concern: A greater number of grid points and people experienced a decrease than an increase

= No-go: A greater number of grid points experienced an increase than a decrease, but fewer
people experienced an increase than a decrease
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ACR Slate Recommendation Collective Analysis:
6,000-foot Minimum Altitude on Downwinds, Altitude-Based Turns, and
Change Initial Departure Heading on South Flow Departures Observations

TTcarmterin

= Maintaining a minimum altitude of 6,000 i,/ & R S ”;_Qm
feet on the downwind continues to provide |,/ .~ . A o
the greatest benefits for areas north and N A, VA
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ACR Slate Recommendation Collective Analysis:
6,000-foot Minimum Altitude on Downwinds, Altitude-Based Turns, and
Change Initial Departure Heading on South Flow Departures Observations

= Altitude-based turns provide the greatest AR = VL.
benefits for areas immediately adjacent to ; e Balra UL
the north side of the airport as well as B,
south of the airport where aircraft turn g
today, and disbenefit for areas further to =
the north of the airport and immediately ./
adjacent to the south side of the airport /"‘"
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IR Cnasuttiin

) |
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ACR Slate Recommendation Collective Analysis:
6,000-foot Minimum Altitude on Downwinds, Altitude-Based Turns, and
Change Initial Departure Heading on South Flow Departures Observations

= Changing the initial heading for south flow YR & f j\ - m
departures provide the greatest benefits ot Qe B Sigaal oWl
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ACR Slate Recommendation Collective Analysis:

6,000-foot Minimum Altitude on Downwinds, Altitude-Based Turns, and Change
Initial Departure Heading on South Flow Departures Observations

= Potential noise increases across most of the grid, and potential noise reduction along
the eastern and western edges of the grid for the community of Mountain Island Lake
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ACR Slate Recommendation Collective Analysis:
6,000-foot Minimum Altitude on Downwinds, Altitude-Based Turns, and Change

Initial Departure Heading on South Flow Departures Observations

= Potential noise increases in all but the southwest most corner of the grid, and
potential noise reduction elsewhere in the grid for the community of South Park
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ACR Slate Recommendation Collective Analysis:

6,000-foot Minimum Altitude on Downwinds, Altitude-Based Turns, and Change
Initial Departure Heading on South Flow Departures Observations

= Potential noise increases along the northwest, northeast, and central southern edge

of the grid, and noise reductions elsewhere in the grid for the community of Steele
Creek
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ACR Slate Recommendation Collective Analysis:

6,000-foot Minimum Altitude on Downwinds, Altitude-Based Turns, and Change
Initial Departure Heading on South Flow Departures ACR Considerations

= 6,000 foot downwinds may negatively effect arrival operations throughput due to reduced

flexibility to vector aircraft close to the airport and the potential, on average, to increase flight
miles

= Changing the initial departure heading on south flow departures may negatively effect

departure operations throughput due to departure aircraft taking longer to achieve
divergence
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ACR Slate Public Meeting
Preparation:

Sample Talking Points for Individual
Slate Measures

Request of the ACR at the
January 2020 ACR meeting
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ACR Slate Public Meeting Preparation:
Sample Talking Points for Individual Slate Measures

= ACR requested at January ACR meeting to identify key talking points as an example for
one of the slate items to be discussed at upcoming public/community meetings

= Based on progress completed to date, HMMH selected the 6,000-foot Minimum

Downwind Altitude slate recommendation as an example for discussion of potential
talking points

= Note: community regions will be removed for public meetings from graphics as
presented in this example at the request of the ACR
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Annual Average Day Aircraft Overflights Analysis:
Difference - 2018 Operations with 6,000-foot Minimum Altitude

on Arrivals Downwind Compared tQ

Overflight Count of Count of
Interval Grid Points Population
(Operations) / % Change / % Change
Less than -30 11/0.0% 1,784 / 0.1%
-30 to -20 22 /0.1% 2,038 /0.1%
-20 to -10 65/ 0.2% 4,061/ 0.2%
-10to -1 2,780/ 7.3% 217,728 / 10.0%
-1to1l 30,288 /79.1% | 1,775,473 / 81.3%

Total

38,301 / 100.0%

2,183,561 / 100.0%
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2,878 Grid points (7.6%) / 225,611 people (10.4% ) would experience reduced numbers of overflights with minimum 6,000 foot downwind alternative
5,135 Grid points (13.4%) / 182,477 people (8.4%) would experience increased numbers of overflights with minimum 6,000 foot downwind alternative



Number of Noise Events Above 70 dB (N70) Analysis:
Difference - 2018 Operations with 6,000-foot Minimum Altitude

on Arrivals Downwind Compared t

N70 Difference

Interval (Events)

Count of
Grid Points

Count of
Population

Less than -75

/ % Change
0/0.0%

/ % Change
0/0.0%

-75 to -25

171 / 0.4%

24,891 /1.1%

-25to -10

1,026 / 2.7%

104,983 / 4.8%

-10to -1

5,050 / 13.2%

306,444 / 14.0%

-1to1l

31,020 / 81.0%

1,687,147 [ 77.3%

Total

38,301 / 100.0%

2,183,561 / 100.0%
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* 6,247 Grid points (16.3%) / 436,318 people (19.9%) would experience fewer events above 70 dB Lmax with minimum 6,000 foot downwind alternative

e 1,034 Grid points (2.6%) / 60,096 people (2.8%) would experience more events above 70 dB Lmax with minimum 6,000 foot downwind alternative



ACR Slate Public Meeting Preparation:
6,000-foot Minimum Downwind Altitude Sample Talking and Key
Takeaways

= Aircraft overflights

 May decrease for communities between approximately 6 and 16 miles north and south of the
airport between the existing downwind and extended runway centerlines

* May increase for communities beyond approximately 16 miles north and south of the airport
between the existing downwind and extended runway centerlines, as well as for communities
underneath the existing downwinds and underneath the runway centerlines

e Remain roughly the same elsewhere

= Number of noise events greater than 70 dB (N70)/noise levels

e May decrease for communities between approximately 6 and 20 miles north and south of the
airport between the existing downwind and runway centerlines as well as underneath the existing
downwinds

* May increase for communities beyond 20 miles north and south of the airport directly underneath
the existing downwinds and underneath the runway centerlines

= May negatively affect the airports capacity due to reduced flexibility and efficiency for
controllers to accommodate arrival aircraft and may be difficult to implement due to potential
airspace and procedural changes wmm

40



Discussion
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