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1 Introduction

The National Environmental Policy Act of 1969 (NEPA) [42 United States Code (U.S.C.) 8§ 4321 et seq.],
requires federal agencies to disclose to decision makers a clear, accurate description of the potential
environmental impacts that could arise from proposed federal actions. Through NEPA, Congress has
directed federal agencies to consider environmental factors in their planning and decision-making
processes and to encourage public involvement in decisions that affect the quality of the human
environment. As part of the NEPA process, federal agencies are required to consider the environmental
effects of a proposed action and reasonable alternatives. The Federal Aviation Administration (FAA) has
established a process to ensure compliance with the provisions of NEPA through FAA Order 1050.1F,
Environmental Impacts: Policies and Procedures (FAA Order 1050.1F).

This noise study is called the Instrument Flight Procedures Low-level Helicopter System (ILHS) to support
Helicopter Air Ambulance (HAA). The procedures designed for this project would be used by arriving and
departing helicopters at study airports and heliports. This noise technical report, prepared in accordance
with FAA Order 1050.1F, documents the potential effects to the environment that may result from the
creation and optimization of procedures at the study airports and heliports.

1.1 Project Background

The FAA desired to conduct a helicopter noise analysis of proposed helicopter area navigation (RNAV)
routes primarily within the state of Maine, as well as the nearby states of New Hampshire and
Massachusetts to a small degree. The purpose of the noise analysis is to discern the potential noise
impact of the proposed helicopter RNAV routes given a defined RNAV routes structure, a set of
heliport/airport pairs, a defined aircraft type, existing and future aircraft operational usage, and a herein
defined set of assumptions and inputs enabling the noise analysis and subsequent results.

1.2 Noise Model Background

To comply with NEPA requirements, the FAA has issued guidance on assessing aircraft noise in FAA
Order 1050.1F. This guidance requires that aircraft noise analysis use the yearly Day-Night Average
Sound Level (DNL) noise metric. The DNL metric is a single value representing the aircraft sound level
over a 24-hour period and includes all of the sound energy generated within that period. The DNL metric
includes a 10-decibel (dB) weighting for noise events occurring from 10:00 pm to 7:00 am (nighttime).
This weighting helps account for the greater level of annoyance caused by nighttime noise events.
Accordingly, the metric essentially equates one nighttime flight to ten daytime flights. Specifically, the
FAA uses DNL to measure cumulative noise exposure from aviation activities that occur over the course
of an Average Annual Day (AAD), during a given year of interest. The DNL metric is built upon other
fundamental concepts and metrics, which all help to analyze airport and airspace noise environments.

Order 1050.1F requires the FAA to evaluate aircraft noise using an approved noise model, one of which
is the Aviation Environmental Design Tool (AEDT). AEDT is a comprehensive software tool that provides
aircraft noise, fuel burn, and emissions information to the FAA and its stakeholders. AEDT facilitates
environmental review activities required under the NEPA by consolidating the modeling of these
environmental impacts in a single tool. For this noise screening, AEDT version 3d, released on March
29, 2021, is used to analyze noise.

1.3 Project Characteristics

1.3.1 Study Airports and Heliports

Study airports and heliports for this project are the unique set of facilities named in the historical
operations spreadsheet provided (see Section 2). The collection of study airports and heliports is diverse
and contains a breadth of both public and private airports, heliports, and helipads. Within the set of study
airports and heliports are airports with runways serving fixed-wing aviation operations for various uses
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(e.g., military, commercial, air taxi, and general aviation) such as KPWM and KSFM. These airports have
published instrument procedures such as Standard Terminal Arrivals (STARS), Standard Instrument
Approach Procedures (SIAPs), and/or Standard Instrument Departures (SIDs). Many of the heliports
have third-party special Instrument Flight Procedures (IFPs), which were acquired from the FAA. These
IFPs are intended only for authorized users, and may be developed based on unique aircraft
performance, aircraft equipment, or flight crew training requirements.! Supplement Section 6.1 contains
images of the procedure plates for these IFPs. Screenshots from TARGETS (see Section 2.1) are
provided where procedure plates were unavailable.

Table 1 presents the airport/heliport site code and name for each of the 39 study airports and heliports.
The study airports and heliports also include heliports/helipads at health-related facilities such as health
care centers (e.g., 60ME), regional hospitals (e.g., 79ME), county hospitals (e.g., 98ME), health clinics
(e.g., 59B), and medical centers (e.g., 6BME, ME02). Additionally, study airports and heliports exist at
heliports/helipads on coastal islands (e.g., ME78, ME5S5, ME5, ME77).

L FAA Order 8260.60B, December 11, 2020
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Table 1 Study Airports and Heliports

Airport/Heliport Code | Airport/Heliport Name

0MA4 Boston Medical Center Hospital Heliport

10ME PVH Heliport

16ME AR Gould Hospital Heliport

1ME2 Maine General Medical Center Waterville Heliport

22ME Bar Harbor Heliport

39ME Maine Coast Memorial Heliport

3NH4 Portsmouth Regional Hospital Heliport

45ME Lincoln Health Miles Campus

46ME Calais Regional Heliport

4AME9 Stephens Memorial Hospital Heliport

59B Newton Field Airport

60ME Southern Maine Health Care SMMC Helipad

68ME Maine Medical Center Heliport

79ME Houlton Regional Hospital Heliport

98ME Waldo County General Hospital Heliport

K0OB1 Bethel Regional Airport

K8B0 Stephen A Bean Municipal Airport

KPWM Portland International Jetport

KSFM Sanford Seacoast Regional Airport

MEQ2 Eastern Maine Medical Center Heliport

ME15 Blue Hill Memorial Hospital Heliport

ME23 Franklin Memorial Hospital Heliport

ME37 Bridgton Hospital Heliport

ME43 Northern Light Mayo Hospital Heliport

ME48 Northern Maine Medical Center Heliport

ME49 C A Dean Memorial Hospital Heliport

MES Banks Airport

MES0 Millinocket Regional Heliport

ME5S2 Down East Community Hospital Heliport

MES5 Vinalhaven Airport

ME63 Rumford Community Hospital Heliport

ME76 Penobscot Bay Medical Center Heliport

ME77 Cranberry Isles Heliport

ME78 Monhegan Island Heliport

ME87 Southern Maine Health Care/Sanford Heliport

ME94 York Hospital Heliport

ME95 CMMC Air Ambulance Landing Site Heliport

NH27 Huggins Hospital Heliport

NH56 Wentworth Douglass Hospital Heliport
Source: A Medical Helicopter Operator in the state of Maine through FAA staff in Air Traffic Organization, November

2021

Prepared by: ATAC, December 2021

The location of each of the study airports and heliports in Table 1 is plotted on a map in Exhibit 1. The
exhibit shows study airports and heliports, denoted with a helicopter icon, with a label for the associated
landing site code.
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Instrument Flight Procedures Low-level Helicopter System (ILHS) to support

He{liconter ir Ambulance (HAA) Operations Environmental Assessment
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Airport/Heliport

==== General Study Area

Maine
Massachusetts
New Hampshire
New York
Vermont

US State Tiger Line Boundary

Notes:

Airport/Heliport Identifier and Name:

60ME - Southern Maine Health Care SMMC Helipad
ME23 - Franklin Memorial Hospital Heliport

ME15 - Blue Hill Memorial Hospital Heliport

45ME - Lincoln Health Miles Campus

98ME - Waldo County General Hospital Heliport
79ME - Houlton Regional Hospital Heliport

68ME - Maine Medical Center Heliport

4ME9 - Stephens Memorial Hospital Heliport

46ME - Calais Regional Heliport

3NH4 - Portsmouth Regional Hospital Heliport
39ME - Maine Coast Memorial Heliport

22ME - Bar Harbor Heliport

1MEZ2 - Maine General Medical Center-Waterville Heliport
16ME - AR Gould Hospital Heliport

10ME - PVH Heliport

59B - Newton Field Airport

OMAA4 - Boston Medical Center Hospital Heliport
KOBL1 - Bethel Regional Airport

K8BO - Stephen A Bean Municipal Airport

KPWM - Portland International Jetport

KSFM - Sanford Seacoast Regional Airport

MEO?2 - Eastern Maine Medical Center Heliport
ME37 - Bridgton Hospital Heliport

ME43 - Northern Light Mayo Hospital Heliport
MEA48 - Northern Maine Medical Center Heliport
MEA49 - C A Dean Memorial Hospital Heliport

MES - Banks Airport

MES50 - Millinocket Regional Heliport

ME52 - Down East Community Hospital Heliport
MES5S5 - Vinalhaven Airport

ME63 - Rumford Community Hospital Heliport
ME76 - Penobscot Bay Medical Center Heliport
ME77 - Cranberry Isles Heliport

ME78 - Monhegan Island Heliport

ME87 - Southern Maine Health Care/Sanford Heliport
ME94 - York Hospital Heliport

ME95 - CMMC Air Ambulance Landing Site Heliport
NH27 - Huggins Hospital Heliport

NH56 - Wentworth-Douglass Hospital Heliport
Projection :GCS North American 1983
Scale: 1:2,631,162
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Federal Aviation Adminstration, NFDC, Airport and Heliport locations.
Prepared by: ATAC Corporation, February 2023.
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1.3.2 Scenarios

This section discusses four scenarios developed to characterize the impact of proposed helicopter
procedures (see Section 2.1): No Action 2023 (NA2023), Proposed Action Alternative 2023 (PA2023),
No Action 2028 (NA2028), and Proposed Action Alternative 2028 (PA2028). It is assumed that 2023 is
the year in which the proposed helicopter procedures are published. The year 2028 represents the plus
five-year outlook.

1.3.2.1 No Action 2023

The NA2023 scenario represents current-day flights from a major medical helicopter operator based in
the state of Maine. In this scenario, flight trajectories are intended to be representative of current traffic
patterns among study airports and heliports (see Section 1.3.1 for details). To represent the NA2023
scenario, flight trajectories follow the departure IFP associated with the origin heliport (as applicable),
then continue on a straight-line path entering at the arrival IFP represented at the destination heliport (as
applicable), see Exhibit 12. For airports that do not have departure nor arrival IFPs, a straight-line path
was assumed. These assumptions were verified by observing historical radar data (see Section 2.3).
This assumption adequately represents current traffic patterns for the NA2023 Scenario.

Operations in this scenario are based on forecasted values from historical counts provided by a medical
helicopter operator based in Maine (see Section 3.3). The count of operations is based on historical data
and an interview provided by the medical helicopter operator’'s Subject Matter Experts (SMESs) (discussed
in Section 2.2). The modeled operation counts were based on three years of operations to/from the 39
airports/heliports (discussed in Section 1.3.1). Based on SME input, year-over-year operation counts are
relatively steady; therefore, annual operation counts can be represented by taking the average. In
addition, SMEs expect an 8% increase in operations in the near future. Thus, modeled operation counts
are calculated based on a three-year average with an additional 8% increase.

1.3.2.2 Proposed Action Alternative 2023

The PA2023 scenario represents the flights from a major Maine medical helicopter operator in an
environment where the proposed helicopter procedures are published and utilized. In this scenario, flight
tracks are intended to be representative of proposed traffic patterns along helicopter procedures among
study airports and heliports (see Section 1.3.1 for details).

ATAC reviewed approximately 152 origin-destination pairs among 39 study airports and heliports (see
Section 1.3.1). PA2023 flight tracks are created following the departure IFP associated with the origin
heliport (as applicable), then continue on a straight-line path to the nearest reasonable procedure
waypoint, following the proposed “ZK” procedure(s) (see Section 2.1), exiting at a reasonable waypoint
to enter the arrival IFP represented at the destination (as applicable). For airports that do not have IFPs,
a straight-line path was assumed. In cases where this assumption created an unreasonable track (e.g.,
unnecessarily and significantly increasing track distance), the NA2023 scenario flight track was used.

In order to isolate the impact of PA2023 flight tracks, operation counts between the NA2023 and PA2023
scenarios are kept consistent.

1.3.2.3 No Action 2028

The NA2028 flight trajectories are intended to be representative of current traffic patterns among study
airports and heliports, with an 8% increase in operations. It was assumed that an additional 8% increase
in operations could be expected in the plus five-year outlook scenarios. The flight trajectories in this
scenario are identical to the NA2023 scenario discussed in Section 1.3.2.1.

1.3.2.4 Proposed Action Alternative 2028

The PA2028 scenario flight tracks are intended to be representative of the proposed traffic patterns along
helicopter procedures among study airports and heliports with an 8% increase in operations from current-
day. The flight trajectories in this scenario are identical to the PA2023 scenario discussed in Section
1.3.2.2.
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Similarly, in order to isolate the impact of the PA2028 flight tracks, operation counts between NA2028
and PA2028 scenarios are kept consistent (see Section 3.3).

2 Data Sources

The data sources used for this noise screening were: Terminal Area Route Generation Evaluation and
Traffic Simulation (TARGETS) packages, a historical operations spreadsheet, historical radar data,
documents related to third-party special procedures, and email correspondence. A teleconference with
SMEs on November 10, 2021 was also used to confirm assumptions and answer questions.

2.1 TARGETS Packages and Instrument Flight Procedure Charts

Several TARGETS packages were received and reviewed throughout the noise analysis process. Some
of these TARGETS packages defined some of the third-party special IFPs (see Section 1.3.1).
Information for other third-party special IFPs were provided as procedure plates (see Section 6.1).

The main TARGETS package defines eight proposed helicopter procedures (waypoint nhames and
coordinates per procedure). The latest version of this TARGETS package was received on January 25,
2023, which is the version used for the noise model development. Email correspondence on July 22,
2021 describes procedures and their potential use. Exhibit 2 presents the eight proposed helicopter
procedures as defined in the TARGETS package.
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Instrument Flight Procedures Low-level Helicopter System (ILHS) to support
_ ﬁe‘!igopter Air Ambulance (HAA) Operations Environmental Assessment

A ~—d

LEGEND

Airport/Heliport

==== General Study Area

— Proposed Helicopter Route
Maine
Massachusetts
New Hampshire
New York
Vermont

US State Tiger Line Boundary

Notes:

Airport/Heliport Identifier and Name:

60ME - Southern Maine Health Care SMMC Helipad
ME23 - Franklin Memorial Hospital Heliport

ME15 - Blue Hill Memorial Hospital Heliport

45ME - Lincoln Health Miles Campus

98ME - Waldo County General Hospital Heliport
79ME - Houlton Regional Hospital Heliport

68ME - Maine Medical Center Heliport

4ME9 - Stephens Memorial Hospital Heliport

46ME - Calais Regional Heliport

3NH4 - Portsmouth Regional Hospital Heliport
39ME - Maine Coast Memorial Heliport

22ME - Bar Harbor Heliport

1MEZ2 - Maine General Medical Center-Waterville Heliport
16ME - AR Gould Hospital Heliport

10ME - PVH Heliport

59B - Newton Field Airport

OMA4 - Boston Medical Center Hospital Heliport
KOBL1 - Bethel Regional Airport

K8BO - Stephen A Bean Municipal Airport

KPWM - Portland International Jetport

KSFM - Sanford Seacoast Regional Airport

MEOQ?2 - Eastern Maine Medical Center Heliport
ME37 - Bridgton Hospital Heliport

ME43 - Northern Light Mayo Hospital Heliport
MEA48 - Northern Maine Medical Center Heliport
ME49 - C A Dean Memorial Hospital Heliport

MES5 - Banks Airport

MES50 - Millinocket Regional Heliport

MES5?2 - Down East Community Hospital Heliport
MES5S5 - Vinalhaven Airport

ME63 - Rumford Community Hospital Heliport
ME76 - Penobscot Bay Medical Center Heliport
ME77 - Cranberry Isles Heliport

ME78 - Monhegan Island Heliport

ME87 - Southern Maine Health Care/Sanford Heliport
ME94 - York Hospital Heliport

ME95 - CMMC Air Ambulance Landing Site Heliport
NH27 - Huggins Hospital Heliport

NH56 - Wentworth-Douglass Hospital Heliport
Projection :GCS North American 1983

Scale: 1:2,631,162 N
W {3 0 10 20 40 Miles
i ‘ —t—t
Boundaries Dataset, National Elevation Dataset, Geographic Names Information System, National Hydrography Dataset, National Land Cover Database, National Structures Dataset, and National Transportation Dataset: U.S. Census Bureau _ TIGER/Line; HERE Road Data. EXh | b|t 2

Federal Aviation Adminstration, NFDC, Airport and Heliport locations, Proposed Helicopter routes.
Prepared by: ATAC Corporation, February 2023.
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The ZK411 procedure depicted in Exhibit 3 is a North/South procedure that traverses EDGUE to CORAC
to CIYEP to TELCO to MARSY to WP464 to WP14468 to TOBKE to WP13920 to GUNTY. It connects
MEO2, KPWM and KSFM and points south. It also serves operations to northern Maine including ME48.
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Instrument Flight Procedures Low-level Helicopter System (ILHS) to support
Helicopter Air Ambulance (HAA) Operations Environmental Assessment

o ) LEGEND

Airport/Heliport

2 -~ Waypoint
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Notes:
- . Airport/Heliport Identifier and Name:
& 60ME - Southern Maine Health Care SMMC Helipad
,,/ Pt ME23 - Franklin Memorial Hospital Heliport
,_// _“x\‘" ME15 - Blue Hill Memorial Hospital Heliport
SONE 7 45ME - Lincoln Health Miles Campus
-~ 419 98ME - Waldo County General Hospital Heliport

id 4 4\04 79ME - Houlton Regional Hospital Heliport
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MES5O - Millinocket Regional Heliport

MES52 - Down East Community Hospital Heliport
MESS5 - Vinalhaven Airport

MEG63 - Rumford Community Hospital Heliport
ME76 - Penobscot Bay Medical Center Heliport
ME77 - Cranberry Isles Heliport

ME78 - Monhegan Island Heliport

ME87 - Southern Maine Health Care/Sanford Heliport
ME94 - York Hospital Heliport

ME95 - CMMC Air Ambulance Landing Site Heliport
NH27 - Huggins Hospital Heliport
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Projection :GCS North American 1983
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Sources: USGS The National Map: National Boundaries Dataset, National Elevation Dataset, Geographic Names Information System, National Hydrography Dataset, National Land Cover Database, National Structures Dataset, and National Transportation Dataset: U.S. Census Bureau _ TIGER/Line; HERE Road Data. EX h | blt 3
Federal Aviation Adminstration, NFDC, Airport and Heliport locations, Proposed Helicopter routes.
Prepared by: ATAC Corporation, February 2023.

W \

<

Proposed Helicopter Route - ZK411

DRAFT March 2023



THIS PAGE INTENTIONALLY LEFT BLANK

March 2023 ILHS-HAA Project Noise Technical Report (DRAFT)
p.14 ILHS-HAA Environmental Assessment



The ZK412 procedure depicted in Exhibit 4 is an East/West procedure that traverses CEPKO to
WP14468 to HUVIR. It connects ME95 to ME76.
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Instrument Flight Procedures Low-level Helicopter System (ILHS) to support
Helicopter Air Ambulance (HAA) Operations Environmental Assessment

LEGEND

Airport/Heliport

Waypoint
—> ZK412

===== General Study Area

- Maine

- US State Tiger Line Boundary

Notes:

Airport/Heliport Identifier and Name:

ME23 - Franklin Memorial Hospital Heliport

45ME - Lincoln Health Miles Campus

98ME - Waldo County General Hospital Heliport

1ME2 - Maine General Medical Center-Waterville Heliport
ME76 - Penobscot Bay Medical Center Heliport

ME78 - Monhegan Island Heliport

ME95 - CMMC Air Ambulance Landing Site Heliport

Projection :GCS North American 1983
Scale: 1:2,631,162
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Sources: USGS The National Map: National Boundaries Dataset, National Elevation Dataset, Geographic Names Information System, National Hydrography Dataset, National Land Cover Database, National Structures Dataset, and National Transportation Dataset: U.S. Census Bureau _ TIGER/Line; HERE Road Data. EXh | blt 4
Federal Aviation Adminstration, NFDC, Airport and Heliport locations, Proposed Helicopter routes.
Prepared by: ATAC Corporation, February 2023.
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The ZK420 procedure depicted in Exhibit 5 is a Northeast/Southwest procedure that traverses HEKIS to
CEYAN to WP14872 to BIRLN to HUVIR to TOBKE. It connects 46ME to MEOQ2. It also connects to the

ZK411 procedure (Exhibit 3) to serve operations to KPWM and/or KSFM, as well as the ZK412 procedure
(Exhibit 4) to serve operations to the West.
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Instrument Flight Procedures Low-level Helicopter System (ILHS) to support
Helicopter Air Ambulance (HAA) Operations Environmental Assessment
N7

LEGEND

Airport/Heliport

-- Waypoint
—> ZK420

===== General Study Area
Maine
- New Hampshire
US State Tiger Line Boundary

Notes:

Airport/Heliport Identifier and Name:

ME23 - Franklin Memorial Hospital Heliport
MEZ15 - Blue Hill Memorial Hospital Heliport
45ME - Lincoln Health Miles Campus

98ME - Waldo County General Hospital Heliport
68ME - Maine Medical Center Heliport

4AMED9 - Stephens Memorial Hospital Heliport
46ME - Calais Regional Heliport

39ME - Maine Coast Memorial Heliport

22ME - Bar Harbor Heliport

1MEZ2 - Maine General Medical Center-Waterville Heliport
10ME - PVH Heliport

59B - Newton Field Airport

KPWM - Portland International Jetport

MEO2 - Eastern Maine Medical Center Heliport
ME37 - Bridgton Hospital Heliport

MEA43 - Northern Light Mayo Hospital Heliport
ME49 - C A Dean Memorial Hospital Heliport
MES - Banks Airport

MES52 - Down East Community Hospital Heliport
MES5S5 - Vinalhaven Airport

ME®63 - Rumford Community Hospital Heliport
ME76 - Penobscot Bay Medical Center Heliport
ME77 - Cranberry Isles Heliport

ME78 - Monhegan Island Heliport

ME95 - CMMC Air Ambulance Landing Site Heliport

Projection :GCS North American 1983
Scale: 1:2,631,162 N
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Sources: USGS The National Map: National Boundaries Dataset, National Elevation Dataset, Geographic Names Information System, National Hydrography Dataset, National Land Cover Database, National Structures Dataset, and National Transportation Dataset: U.S. Census Bureau _ TIGER/Line; HERE Road Data. EXh | blt 5
Federal Aviation Adminstration, NFDC, Airport and Heliport locations, Proposed Helicopter routes.
Prepared by: ATAC Corporation, February 2023.
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The ZK415 procedure depicted in Exhibit 6 is a Northeast/Southwest procedure that traverses MARSY
to CEPKO to TOBKE. It connects ME98 to MEO2, as well as ME95 to MEO2, and KPWM to MEO2.
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Instrument Flight Procedures Low-level Helicopter System (ILHS) to support
eIicoter Air Ambulance (HAA) Operations Environmental Assessment

LEGEND

Airport/Heliport
Waypoint

—— ZK415

===== General Study Area
Maine

- New Hampshire

~ US State Tiger Line Boundary

Notes:

Airport/Heliport Identifier and Name:

ME23 - Franklin Memorial Hospital Heliport

MEZ15 - Blue Hill Memorial Hospital Heliport

45ME - Lincoln Health Miles Campus

98ME - Waldo County General Hospital Heliport
4ME9 - Stephens Memorial Hospital Heliport

39ME - Maine Coast Memorial Heliport

22ME - Bar Harbor Heliport

1MEZ2 - Maine General Medical Center-Waterville Heliport
MEO2 - Eastern Maine Medical Center Heliport
ME37 - Bridgton Hospital Heliport

MES - Banks Airport

MES5S5 - Vinalhaven Airport

MEG63 - Rumford Community Hospital Heliport
ME76 - Penobscot Bay Medical Center Heliport
ME77 - Cranberry Isles Heliport

ME78 - Monhegan Island Heliport

ME95 - CMMC Air Ambulance Landing Site Heliport

Projection :GCS North American 1983
Scale: 1:2,631,162
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Sources: USGS The National Map: National Boundaries Dataset, National Elevation Dataset, Geographic Names Information System, National Hydrography Dataset, National Land Cover Database, National Structures Dataset, and National Transportation Dataset: U.S. Census Bureau _ TIGER/Line; HERE Road Data. EXh | blt 6
Federal Aviation Adminstration, NFDC, Airport and Heliport locations, Proposed Helicopter routes.

Prepared by: ATAC Corporation, February 2023.
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The ZK362 procedure depicted in Exhibit 7 is an East/West procedure that traverses HALED to MARSY.
It serves operations to/from 22ME. It also connects to the ZK415 procedure (Exhibit 6) to serve
operations to KPWM and/or KSFM.

ILHS-HAA Project Noise Technical Report (DRAFT) March 2023
ILHS-HAA Environmental Assessment p. 27



THIS PAGE INTENTIONALLY LEFT BLANK

March 2023 ILHS-HAA Project Noise Technical Report (DRAFT)
p.28 ILHS-HAA Environmental Assessment



Instrument Flight Procedures Low-level Helicopter System (ILHS) to support
Helicopter Air Ambulance (HAA) Operations Environmental Assessment

LEGEND

Airport/Heliport

Waypoint
—> ZK362

===== General Study Area

- Maine

- US State Tiger Line Boundary

Notes:

Airport/Heliport Identifier and Name:
39ME - Maine Coast Memorial Heliport

MEO2 - Eastern Maine Medical Center Heliport

Projection :GCS North American 1983
Scale: 1:2,631,162 N
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Sources: USGS The National Map: National Boundaries Dataset, National Elevation Dataset, Geographic Names Informatin System, National Hydrography Dataset, National Land Cover Database, National Structures Dataset, and National Transportation Dataset: U.S. Census Bureau _ TIGER/Line; HERE Road Data. EXh | blt 7
Federal Aviation Adminstration, NFDC, Airport and Heliport locations, Proposed Helicopter routes.
Prepared by: ATAC Corporation, February 2023.
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The ZK421 procedure depicted in Exhibit 8 is a North/South procedure that traverses FARAM to FIGOP
to WP331. This procedure connects 4ME9 to KPWM and OMA4.
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Instrument Flight Procedures Low-level Helicopter System (ILHS) to support
Helicopter Air Ambulance (HAA) Operations Environmental Assessment

LEGEND

Airport/Heliport
Waypoint

—> ZK421

===== General Study Area

Maine

~ US State Tiger Line Boundary

-

Notes:

Airport/Heliport Identifier and Name:

4AMED9 - Stephens Memorial Hospital Heliport

KOBL1 - Bethel Regional Airport

ME95 - CMMC Air Ambulance Landing Site Heliport

Projection :GCS North American 1983
Scale: 1:2,631,162
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Sources: USGS The National Map: National Boundaries Dataset, National Elevation Dataset, Geographic Names Information System, National Hydrography Dataset, National Land Cover Database, National Structures Dataset, and National Transportation Dataset: U.S. Census Bureau _ TIGER/Line; HERE Road Data. EXh | blt 8
Federal Aviation Adminstration, NFDC, Airport and Heliport locations, Proposed Helicopter routes.
Prepared by: ATAC Corporation, February 2023.

Proposed Helicopter Route - ZK421

March 2023




THIS PAGE INTENTIONALLY LEFT BLANK

March 2023 ILHS-HAA Project Noise Technical Report (DRAFT)
p.34 ILHS-HAA Environmental Assessment



The ZK423 procedure depicted in Exhibit 9 is a Northwest/Southeast procedure that traverses FETOG
to WRAPT to CAPUK to TELCO. It connects 59B to MEO2 and ME95; ME49 to KPWM and OMA4; and
ME43 to ME95, KPWM, and OMA4.
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Instrument Flight Procedures Low-level Helicopter System (ILHS) to support
Helicopter Air Ambulance (HAA) Operations Environmental Assessment

LEGEND

Airport/Heliport

-- Waypoint
—> ZK423
===+ General Study Area
Maine

=1

- US State Tiger Line Boundary

===

Notes:

Airport/Heliport Identifier and Name:

10ME - PVH Heliport

59B - Newton Field Airport

MEO2 - Eastern Maine Medical Center Heliport
MEA43 - Northern Light Mayo Hospital Heliport
ME49 - C A Dean Memorial Hospital Heliport
MES5O0 - Millinocket Regional Heliport

Projection :GCS North American 1983
Scale: 1:2,631,162
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Pt

Sources: USGS The National Map: National Boundaries Dataset, National Elevation Dataset, Geographic Names Information System, National Hydrography Dataset, ational Land Cover Database, National Structures Dataset, and National Transportation Dataset: U.S. Census Bureau _ TIGER/Line; HERE Road Data. EXh | blt 9
Federal Aviation Adminstration, NFDC, Airport and Heliport locations, Proposed Helicopter routes.
Prepared by: ATAC Corporation, February 2023.
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The ZK422 procedure depicted in Exhibit 10 is a North/South procedure in western Maine that traverses
SHINY to FEPUV to CEPKO. It connects K8BO0 to ME63, and ME23 to ME95, KPWM, and MAO4. This
procedure connects to the ZK415 procedure (Exhibit 4) to serve operations to ME76 and MES5.
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Instrument Flight Procedures Low-level Helicopter System (ILHS) to support
HeIicoter Air Ambulance (HAA) Operations Environmental Assessment

LEGEND

Airport/Heliport
-~ Waypoints
C—D ZKXXX CEPKO - FEPVU - SHINY (8B0, ME63, ME23)
===== General Study Area
Maine
~ New Hampshire
~ Vermont
~ US State Tiger Line Boundary

Notes:

Airport/Heliport Identifier and Name:

ME23 - Franklin Memorial Hospital Heliport

4ME9 - Stephens Memorial Hospital Heliport

1ME2 - Maine General Medical Center-Waterville Heliport
KOBL1 - Bethel Regional Airport

K8BO - Stephen A Bean Municipal Airport

ME37 - Bridgton Hospital Heliport

ME®63 - Rumford Community Hospital Heliport

ME95 - CMMC Air Ambulance Landing Site Heliport

Projection :GCS North American 1983
Scale: 1:2,631,162
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Sources: USGS The National Map: National Boundaries Dataset, National Elevation Dataset, Geographic Names Information System, National Hydrography Dataset, National Land Cover Database, National Structures Dataset, and National Transortation Dataset: U.S. Census Bureau _ TIGER/Line; HERE Road Data. EXh | blt 10
Federal Aviation Adminstration, NFDC, Airport and Heliport locations, Proposed Helicopter routes.
Prepared by: ATAC Corporation, February 2023.
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The information from the TARGETS package and the description of procedures from emalil
correspondence provided the basis for the track creation needed for the noise modeling (see Section
3.4).

2.2 Operations Spreadsheet

A spreadsheet containing a three-year (February 2018 to February 2021) record of helicopter operations
was provided by a SME from a medical helicopter operator based in Maine. This spreadsheet provided
helicopter operation counts by regions named: The County, Downeast, ZK, NW, Coastal 1, Coastal 2,
Western North West, Western, and South and NH. Table 2 below presents the operations counts over a
three-year period by region.

Table 2 Three-Year Medical Helicopter Operation Counts by Region

Receiving
Region Origin From MEO2 ME95 KPWM BOSTON | 3NH4
16ME AR Gould Hospital Heliport 150 6 27 9 0
ME48 Northern Mame_ Medical Center 143 4 21 11 0
The Heliport
County MEO2 79ME | Houlton Regional Hospital Heliport 136 6 23 5 0
10ME PVH Heliport 124 6 28 2 0
ME50 Millinocket Regional Heliport 54 4 19 0 0
ME52 Down East Con_wmumty Hospital 210 7 27 1 0
Downeast | MEO2 Heliport
46ME Calais Regional Heliport 161 11 23 5 0
MEO2 Eastern Malne_MedlcaI Center 0 5 183 186 0
Heliport
39ME Maine Coast Memorial Heliport 267 6 32 12 0
ZK MEO2 X
22ME Bar Harbor Heliport 162 3 38 8 0
ME15 Blue Hill Memonal Hospital 101 3 16 5 0
Heliport
ME43 Northern nght_ Mayo Hospital 190 5 20 3 0
Heliport
NW MEO2 59B Newton Field Airport 8 1 0 0 0
ME49 C A Dean Memorlal Hospital 29 0 4 1 0
Heliport
98ME Waldo County (_Beneral Hospital 178 9 52 6 0
Heliport
Coastal 1 | MEo2 | MES5 Vinalhaven Airport 42 8 3 0 0
MES Banks Airport 21 0 0 1 0
ME77 Cranberry Isles Heliport 1 0 0 0 0
ME76 Penobscot ;B_|a8>|/illa\il)(:;j|cal Center 12 18 248 10 0
Coastal 2 | ME9S |\ e7g Monhegan Island Heliport 0 5 2 0 0
45ME Lincoln Health Miles Campus 4 10 78 4 0
Western ME63 Rumford Commun|ty Hospital 3 146 46 3 0
Heliport
North MESS Franklin Memorial Hospital
West ME23 . P 0 56 77 2 0
Heliport
ILHS-HAA Project Noise Technical Report (DRAFT) March 2023
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Receiving
Region Origin From MEO2 ME95 KPWM BOSTON | 3NH4
IME2 Maine Genergl Medllcal Center 11 3 47 3
Waterville Heliport
ME37 Bridgton Hospital Heliport 0 126 68 6
Western | ME95 | 4ME9 Stephens Memorial Hospital 0 14 53 1
Heliport
68ME Maine Medical Center Heliport 5 0 1 50
Southern Maine Health
ME87 Care/Sanford Heliport 0 0 111 8
NH56 Wentworth-Do_ugIass Hospital 0 0 8 59
Heliport
South and ME94 York Hospita}l Heliport . 0 0 23 42
NH KSFM 3NH4 Portsmouth Regional Hospital 0 0 1 3
Heliport
Southern Maine Health Care
60ME SMMC Helipad 0 1 30 17
NH27 Huggins Hospital Heliport 0 0 7 3
Source: LifeFlight Aviation Services through FAA staff in Air Traffic Organization, November 2021

Prepared by: ATAC, December 2021

For modeling purposes, “BOSTON” was modeled as “OMA4,” Boston Medical Center Hospital Heliport.
The unigue set of airports and heliports mentioned in the spreadsheet was used for the study airports
and heliports (see Section 1.3.1)

The spreadsheet also provided a list of dates and times when each flight was dispatched. The information
from this spreadsheet, along with the interview with the SMEs, provided the basis for operations counts,
day/night split, as well as the airports/heliports for the noise modeling (see Section 3.3).

Note that the count of operations in Table 2 are not counted in the same manner as what is required in
the noise model. Each value in the table is representative of up to six operations in the noise model. For
example, the value of 27 in the first row representing operations from 16ME to KPWM represents the
following operations in the noise model:

27 departures from MEQ2
27 arrivals to 16ME

27 departures from 16ME
27 arrivals to KPWM

27 departures from KPWM
27 arrivals to MEQ2

ogarwNE

Also note that three-year operation counts were averaged to represent annual counts in the model. SMEs
concurred that taking the average count of operations was an acceptable estimate for modeling purposes.

For each origin-destination pair, the distribution of day and night flights were calculated based on the
dispatch time of the operations on that route.

During the interview with the SMEs, it was noted that they are expecting an increase in operations of
approximately 8% in the near future. This 8% increase was applied to the NA2023 and PA2023 scenarios.
An additional 8% increase on top of the 2023 operations was assumed for the five-year outlook scenarios,
NA2028 and PA2028. See Section 3.3 for details regarding modeled operation counts.
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2.2.1 Operations Serving K8B0 and KOB1

The operations spreadsheet described in this section does not include operations to/from K8BO.
However, the TARGETS package and accompanying documents described in Section 2.1 mention the
use of the ZK422 route to serve K8BO0. For modeling purposes, it was assumed that K8B0O would follow
a similar operations loading as 59B. The operations modeled are K8BO to ME63, and ME63 to K8BO via
the ZK422 Procedure (Exhibit 10).

Similarly, the operations spreadsheet does not include operations to/from KOB1. However, the proposed
routes mention the use of a ZK421 route to serve KOB1. For modeling purposes, it was assumed that
KOB1 would follow a similar operations loading as 4ME9. The operations modeled are KOB1 to ME95,
and ME95 to KOB1 via the ZK421 Procedure (Exhibit 8). TARGETS Package

2.3 Historical Radar Data

Historical radar data from January 2020 to November 2021 containing helicopter operations from an
operator in Maine was acquired and analyzed. Data was acquired from ATAC’'s A90 System Wide
Information Management (SWIM) data feed. This feed captures operations in Boston (A90) Terminal
Radar Approach Control (TRACON), as well as the Bangor (BGR) and Portland (PWM) Towers. This
source provides low level altitude coverage, including VFR traffic, over a majority of Maine. The data has
transponder information including Mode S data containing a unique assigned identifier for a given aircraft.
The data source also captures VFR flights, which is especially important to ensure that helicopter flights
are captured by the data source.

To identify the medical helicopter operations in SWIM data, aircraft registration numbers (also known as
“N-Numbers”) were collected from the organization’s website. Using the Aircraft Registration Master File,?
produced by the Aircraft Registration Branch (AFS-750) of the FAA, data can be looked up based on
registration number.® One field included in the dataset is Mode S code that can contain a unique address
code per aircraft. Mode S code information was obtained by cross-referencing each registration number
of the medical helicopter operator in Maine with the registration number in the Master File. As SWIM data
contains Mode S code information, the medical helicopter operator Mode S codes are used to filter SWIM
data for the respective medical flights. This technique of utilizing Mode S codes to identify flights improves
flight identification compared to traditional methods based on beacon code or call sign. Table 3 presents
the Mode S codes and registration numbers that were used to identify the helicopter flights.

Table 3 Medical Helicopter Operator in Maine Registration Numbers and Mode S Codes

Registration Number | Mode S
N901EM AC7353
N901CM AC7321
N9O1LF AC73E3
N901XM ACT74FC
N901WM ACT74E3
N710SB A97DIF
N102H A00CD1

Source: FAA, November 2021
Prepared by: ATAC, December 2021

2 FAA Aircraft Registry Database Download. Retrieved from
http://iwww.faa.gov/licenses_certificates/aircraft_certification/aircraft_registry/releasable_aircraft_download/
8 Retrieved from https://registry.faa.gov/aircraftinquiry/Search/NNumberlnquiry on December 21, 2021
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Exhibit 11 presents the helicopter flight trajectories, captured in ATAC’'s SWIM data feed, of the major
medical helicopter operator in Maine.

Exhibit 11 Medical Helicopter Operator in Maine Helicopter Flight Trajectories

Nautical Miles

N

0 38 76

Source: A90 SWIM Data Feed, January 2020 - November 2021
Prepared by: ATAC, December 2021

The helicopter trajectories following the IFPs serving the airports, operate at altitudes consistent with the
procedure plate. Where there was no IFP, the analysis of the historical helicopter trajectory data was
used to determine a cruising altitude and speed. Based on this analysis, an altitude of 2,000 feet MSL
and cruising speed of 145 knots was chosen. These two assumptions are used in the modeling and is
representative of typical operations. However, the elevation of the K8BO heliport is 1,821 feet MSL. It
would not be realistic to fly ~200 feet above the heliport, thus the operations arriving to K8B0O were
modeled with a cruising altitude of 3,000 ft MSL. This information provided the basis for the user-defined
helicopter profiles created in AEDT that were developed for the noise modeling (see Section 3.5).

3 Methodology
3.1 Modeling Assumptions

3.1.1 Aircraft Type

Internet research of the medical helicopter operator showed that operations were conducted using “twin-
engine Agusta helicopters.”* ATAC reviewed the available helicopter aircraft types in AEDT 3d and
selected the “A109” helicopter type to model all operations. AEDT describes this helicopter type as
“Agusta A-109"; thus, the actual helicopter type and selected helicopter type to be modeled has a direct

mapping.

4 Retrieved from https://www.lifeflightmaine.org/Explore-Lifeflight/Helicopter.aspx on December 22, 2021.
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To model A109 operations, ATAC uses non-default AEDT data in the form of user-defined helicopter
procedure steps (see Section 3.5). All other data (including noise-power-distance data) necessary for
AEDT to model helicopter performance and noise comes from HELO_ID “A109.”

3.1.2 Terrain

AEDT’s option to utilize terrain data when calculating noise values is enabled using data from the United
States Geological Survey (USGS). Data from the USGS’s digital elevation model in 1 arc second (~ 30
meters) resolution was downloaded, input, and used during runtime for the noise values for both
scenarios.

3.1.3 Weather

AEDT supports a variety of weather data sources for aircraft performance modelling. The source for
weather data included in the AEDT Airport database is the most recent data from the Integrated Surface
Database from the National Oceanic and Atmospheric Administration (NOAA) at the time of the AEDT
release. This project used a 10-year average of weather data values where available. When data is not
available, AEDT uses International Standard Atmosphere (ISA) functions of air temperature, pressure,
and density versus aircraft altitude above mean sea level for aircraft performance calculations.

3.1.4 Annualization

AEDT allows for weighting and scaling factors to be applied to operation groups called annualization.
This project uses annualization to scale operations to represent a daily value. Operations counts input
into the model represent average annual counts (see Section 3.3). To properly annualize the data to yield
a daily value, a scaling factor equal to 1/365 (~0.00273972602739726) is used.

3.2 User-Defined Heliports/Helipads

AEDT relies on pre-packaged databases, one of which (“AIRPORT”) contains data about a global set of
airports and airport data. AEDT uses data from this database to populate necessary inputs for the specific
study. As the database is incomplete, not all required data for each study airport/heliport (see Table 1)
exists in the database. As a result, missing requisite data was gathered for each study airport and heliport
and inserted into the model.

3.3 Operations Counts

Based on the three-year historical operations spreadsheet (see Section 2.2), there was an average of
3,435.3 annual helicopter operations. An 8% increase was added to this average value to represent the
NA2023 and PA2023 scenarios. An additional 8% increase on top of the NA2023/PA2023 values was
included to represent the five-year outlook scenarios, NA2028 and PA2028. Table 4 presents the day
and night operation counts modeled in AEDT, per scenario. The day operations accounted for 78% of
the total operations, while the night operations accounted for 22% of the total operations.

Table 4 Scenario Operation Counts

Scenario Day Count Operations | Night Count Operations Total

No Action 2023 2,887.9 822.3 3710.2

Proposed Action 2023 2,887.9 822.3 3710.2

No Action 2028 3,118.9 888.1 4007.0

Proposed Action 2028 3,118.9 888.1 4007.0
Source: ATAC, January 2023

Prepared by: ATAC, January 2023
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The modeled operations counts between the NA2023 and PA2023, and the NA2028 and PA2028
scenarios (discussed in Section 1.3.2) were kept consistent, in order to isolate the impact of the Proposed
Action Alternative scenarios.

3.4 Track Generation

As discussed in Section Error! Reference source not found., No Action scenario flight tracks are modeled
to follow the departure IFP associated with the origin heliport (as applicable), continuing on a straight-
line path, entering at the arrival IFP (as applicable) represented at the destination heliport. For airports
that do not have IFPs, a straight-line path was assumed. The modeled flight tracks for the No Action
scenarios are presented in Exhibit 12 below.
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Instrument Flight Procedures Low-level Helicopter System (ILHS) to support

Helicopter

ir Ambulance (HAA) Operations Environmental Assessment
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LEGEND

Airport/Heliport

—— No Action - AEDT Flight Track
===== General Study Area

Maine

Massachusetts

New Hampshire

New York

Vermont

US State Tiger Line Boundary

Notes:

Airport/Heliport Identifier and Name:

60ME - Southern Maine Health Care SMMC Helipad
ME23 - Franklin Memorial Hospital Heliport
ME15 - Blue Hill Memorial Hospital Heliport
45ME - Lincoln Health Miles Campus

98ME - Waldo County General Hospital Heliport
79ME - Houlton Regional Hospital Heliport
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ME48 - Northern Maine Medical Center Heliport
ME49 - C A Dean Memorial Hospital Heliport
MES - Banks Airport

MES50 - Millinocket Regional Heliport

MES52 - Down East Community Hospital Heliport
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NH56 - Wentworth-Douglass Hospital Heliport
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Proposed Action Alternative flight tracks are modeled to follow the departure IFP associated with the
origin heliport (as applicable), continuing on a straight-line path to the nearest reasonable procedure
waypoint, following the proposed “ZK” procedure(s), then exiting at a reasonable waypoint to enter the
arrival IFP (as applicable) represented at the destination. For airports that do not have IFPs, a straight-
line path was assumed. In cases where this assumption created an unreasonable track (e.g.,
unnecessarily and significantly increasing track distance), the No Action scenario flight track was used.
Proposed Action Alternative scenarios are presented in Exhibit 13 below.
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Exhibit 14 contains three images displaying how a track is created in the Proposed Action Alternative
scenarios using the proposed “ZK” procedures. The exhibit shows an example track from ME48 to ME95.
The flight track starts at ME48, departing on the IDATEL procedure (OMNEW->IDATE), then joins the
ZK411 procedure at the EDGUE waypoint. The track then follows the ZK411 procedure south to CORAC
to CIYEP to TELCO to MARSY. The track then transitions to the ZK415 procedure at MARSY, then south
to CEPKO, where it exits the procedure and enters the ME95 approach procedure.

The left-hand image emphasizes how tracks were created using multiple procedures (e.g., ZK411 and
ZKA415 procedures). The middle image is a zoomed-in version displaying how the flight track departs
ME48 on the IDATEL procedure and joins the ZK411 procedure at the most reasonable waypoint. The
right image is a zoomed-in version displaying how the flight track arrives using the ME95 approach
procedure. The decision of how Proposed Action Alternative tracks enter and exit procedures was done
reasonably and conservatively.

Exhibit 14 Example Flight Track for 16ME to ME95

Nautical Miles Nautical Miles 0 [ Nautical Miles
i — _— — N — —

Source: SkyView/GRADE, October 2022
Prepared by: ATAC, October 2022

3.4.1 Track Partition

A flight track can be partitioned as a departure from an origin and an arrival to a destination. Partitioning
a flight in this manner makes modeling helicopter operations in AEDT simpler, as rules exist governing
the definition of operation types and sequencing of procedure steps. As a result, each flight track is
partitioned into two tracks based on operation type: (1) departure and (2) arrival.

Flight tracks are partitioned into two by splitting the track at a calculated location. The location of the split
is calculated by dividing cumulative track ground distance by 2 and placing an interpolated track point at
the resulting location. The departure flight track begins at the origin heliport and terminates at this
calculated point. The arrival flight track begins at the calculated point and terminates at the destination
heliport. Exhibit 15 depicts the partitioning of flight track from a profile view. The yellow triangles
represent origin and destination airports. The red circles represent flight track end points. Grey arrows
indicate direction of travel.
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Exhibit 15 Flight Track Partitioning

PROFILE VIEW
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Source: ATAC, December 2021
Prepared by: ATAC, December 2021

3.5 Profile Creation

In AEDT, helicopter profiles are defined as a set of pre-determined, static procedure steps that compose
a flight profile. Helicopter profiles exist for combinations of different helicopter and operations types (e.g.,
“A109” helicopter type, “Arrival’ operation type). It was determined that the existing set of helicopter
profiles do not adequately represent profiles on the designed helicopter procedures. In general, existing
AEDT helicopter profiles do not reach the typical cruising altitude and distance of the new procedures.

The specific nature and aircraft type in this study required a User Defined Profile (UDP) to be submitted
and reviewed by the FAA Office of Environment and Energy (AEE). This UDP request was first submitted
on December 14, 2021. The UDP has since been updated and resubmitted twice: on May 26, 2022, and
again on June 7, 2022. These updates were related to expanding the range of cruising altitudes and
speeds at which the proposed methodology could be applied in order to capture the cruising
speeds/altitudes that are included in the proposed procedures. These UDP submissions were all
approved, with the latest version being approved on June 21, 2022. The latest UDP submission and
approval is included in the Section 0 of this document.

In general, existing helicopter procedure steps are copied and edited to reflect the SME-provided
performance values of a cruising altitude of 2,000 ft MSL. For cases where flights follow a SID or
approach procedure, the highest altitude restriction in the SID or instrument approach procedure along
the flight's path was used as the cruising altitude. One exception to this methodology was done for routes
to K8BO, where the cruising altitude was set to 3,000 ft MSL for the Baseline Scenario (see Section 2.3).
A cruising speed of 145 knots was used for all flights.

For the Proposed Action procedures, SMEs provided minimum en route altitudes (MEA) per leg of the
“ZK” procedures. In the Proposed Action Alternative scenarios, the greatest MEA of all the legs of
origin/destination pair was used as the cruising altitude, with the cruising speed remaining at 145 knots.

Additionally, distances covered by profiles are matched to track distances between origin and destination.
In almost all cases, distance matching is achieved by increasing cruise segment distances. In rare cases,
reducing cruise segment distances was required as origin and destination study landing sites were within
a close proximity to one another. If needed, cruise segment distances were set to 0, and all other profile
procedure step distances remain unchanged.

For details about how user-defined profiles were created, see Section O.

3.6 Receptor Set Creation

In order to capture the noise impact of the proposed procedures (discussed in Section 2), three sets of
receptor points were created, which are described in the proceeding subsections. Receptor points are
locations where AEDT reports noise for a given scenario. The methodology described in the following
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sections (3.6.1 - 3.6.3) resulted in 353,829 total receptor points. The same receptor sets were used in all
scenarios in order to compare results.

3.6.1 Census Block

In this study area there were 48,261 population points evaluated, representing a total population of
3,379,346 people. These points are called population centroids, which represent a specific number of
people. The centroids each represent a census block, which is the geographical unit for population data.
The smallest centroid has a population of one, and the largest centroid has a population of 2,488. This
centroid data is based on the 2020 U.S. Census data. The DNL values were calculated at all population
centroids in this study area. Exhibit 16 displays the census block receptor set.

3.6.2 Section 4(f): Historic and Cultural Resources

3.6.2.1 Receptor Set Description

There are specific sites and land that are protected under the Section 4(f) of the Department of
Transportation Act of 1966, in which noise levels need to be evaluated. Section 4(f) resources include
historic sites, state and national parks, National Wildlife Refuges, and National Wilderness Areas. The
Section 4(f) receptor points can be represented by one point, however, there are some areas where a
property covers a large area, which may be outside the study area, and is represented by a grid of points.
Table 5 displays the sources of the Section 4(f) resources.

Table 5 Section 4(f) and 106 Sources

Source Spatial Data URL Download or Data Files Received
ESRI USA Federal Lands |https://www.arcgis.com/home/item.html?id=26¢c2a38f94c54ad880ff877f88
4ff931
Accessed 03/05/2022
ESRI USA Parks https://www.arcgis.com/home/item.htm|?id=578968f975774d3fab79fe56¢
8c90941
Accessed 03/03/2022
Maine Conserved Lands https://www.maine.gov/geolib/catalog.html
Geolibrary Accessed 03/01/2022
Maine E911 Features https://www.maine.gov/geolib/catalog.html
Geolibrary Schools Accessed 03/01/2022
Maine Endangered, https://www.maine.gov/geolib/catalog.html
Geolibrary Threatened, and Accessed 03/01/2022
Special Concern
Wildlife Habitat
Maine Lighthouses https://www.maine.gov/geolib/catalog.html
Geolibrary Accessed 03/01/2022
Maine Outstanding National | https://www.maine.gov/geolib/catalog.html
Geolibrary Resource Waters Accessed 03/01/2022
Maine Wildlife Management |https://www.maine.gov/geolib/catalog.html
Geolibrary Areas Accessed 03/01/2022
MassGIS Areas of Critical https://www.mass.gov/info-details/massgis-data-areas-of-critical-
Environmental environmental-concern
Concern Accessed 03/02/2022
MassGIS Community https://www.mass.gov/info-details/massgis-data-community-preservation-
Preservation Act act-projects
(CPA) Projects Accessed 03/02/2022
MassGIS Lighthouses http://www.mass.gov/mgis/lighthouses.htm
Accessed 03/02/2022
MassGIS Massachusetts https://www.mass.gov/info-details/massgis-data-mhc-historic-inventory
Historical Accessed 03/02/2022
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Source Spatial Data URL Download or Data Files Received
Commission (MHC)
Historic Inventory
MassGIS NHESP Certified https://www.mass.gov/info-details/massgis-data-nhesp-certified-vernal-
Vernal Pools pools
Accessed 03/08/2022
MassGIS NHESP Estimated  |https://www.mass.gov/info-details/massgis-data-nhesp-estimated-
Habitats of Rare habitats-of-rare-wildlife
Wildlife Accessed 03/08/2022
MassGIS NHESP Natural https://www.mass.gov/info-details/massgis-data-nhesp-natural-
Communities communities
Accessed 03/02/2022
MassGIS NHESP Priority https://www.mass.gov/info-details/massgis-data-nhesp-priority-habitats-of-
Habitats of Rare rare-species
Species Accessed 03/02/2022
MassGIS Protected and https://www.mass.gov/info-details/massgis-data-protected-and-
Recreational recreational-openspace
OpenSpace Accessed 03/02/2022
MassGIS Schools K-12 and https://www.mass.gov/info-details/massgis-data-massachusetts-schools-

Colleges and
Universities

pre-k-through-high-school
https://www.mass.gov/info-details/massgis-data-colleges-and-universities
Accessed 03/08/2022

National Park

File geodatabase of

https://irma.nps.gov/DataStore/Reference/Profile/2210280

Service unrestricted National |Accessed 03/01/2022

Integrated Register of Historic

Resource Places properties

Management

Data Store

National Historic Buildings, https://www.nps.gov/subjects/nationalregister/data-downloads.htm
Register of Districts, Objects, Accessed 03/15/2022

Historic Places

Points, Polygons,
and Structures

NH Enhanced |Historic and www.nh.gov/nhdhr/emmit/index.htm

Mapping & Archaeological Accessed 04/21/2022

Management Records

Information

Tool (EMMIT)

NH GRANIT Coastal https://www.granit.unh.edu/data/downloadfreedata/category/databycatego
Conservation Focus |ry.htmi3
Areas Accessed 03/04/2022

NH GRANIT Connect the Coast |https://www.granit.unh.edu/data/downloadfreedata/category/databycatego
(CTC) Prioritized ry.html3
Habitat Blocks Accessed 03/04/2022

NH GRANIT Conservation Focus |https://www.granit.unh.edu/data/downloadfreedata/category/databycatego
Areas ry.html3

Accessed 03/04/2022

NH GRANIT  |Geographic Names | https://www.granit.unh.edu/data/downloadfreedata/category/databy
Information System category.htmi3
(GNIS) Accessed 03/04/2022

NH GRANIT Great Bay Estuary  |https://www.granit.unh.edu/data/downloadfreedata/category/databy
Assessment Zone category.htmi3

Accessed 03/04/2022
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Source Spatial Data URL Download or Data Files Received
NH GRANIT Historic and Cultural |https://www.granit.unh.edu/data/downloadfreedata/category/databy
Resources category.htmi3
Accessed 03/04/2022
NH GRANIT OEP Recreation https://www.granit.unh.edu/data/downloadfreedata/category/databycatego
Inventory ry.html3
Accessed 03/04/2022
US Census American https://www.census.gov/geographies/mapping-files/time-series/geo/carto-
Bureau Indian/Alaska Native [boundary-file.html
Areas/Hawaiian Accessed 03/01/2022
Home Lands
US Geological |Protected Areas https://www.sciencebase.gov/catalog/item/602597cad34eb12031138e12
Survey Database of the Accessed 03/01/2022
ScienceBase United States (PAD-
Catalog US) 2.1, DOI Region
1 Shapefile
US Geological |Wild and Scenic https://www.sciencebase.gov/catalog/item/602597cad34eb12031138e12
Survey Rivers Accessed 03/01/2022
ScienceBase
Catalog
Source: ATAC, August 2022

Prepared by:

ATAC, August 2022

3.6.2.2 Receptor Set Count and Trimming

Initially, 228,692 4(f) receptor points were created to cover all of the identified 4(f) resources. However,
when viewing the 4f receptor set with the terrain regions for the study, it was found there is no terrain
data to exist over portions of the 4f receptor set (over large area of the ocean). AEDT cannot run without
terrain files covering all receptor points, therefore the receptor set was trimmed based on the availability
of terrain data. There were 4,079 receptor points identified to be trimmed, resulting in 224,613 receptor
points where noise was calculated. Exhibit 17 displays the Section 4(f) receptor set used in this study.

3.6.3 Grid Points
A set of grid points were evenly placed 0.5 NM apart within the study area, resulting in 80,956 receptor
points. These receptors are placed within the entire study area to capture the noise levels in areas that
were not covered by the census block set nor the Section 4(f) set. However, this can result in duplicate
noise impact areas. Exhibit 18 displays the grid point receptor set.
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ME77 - Cranberry Isles Heliport

ME78 - Monhegan Island Heliport

ME87 - Southern Maine Health Care/Sanford Heliport
ME94 - York Hospital Heliport

ME95 - CMMC Air Ambulance Landing Site Heliport
NH27 - Huggins Hospital Heliport

NH56 - Wentworth-Douglass Hospital Heliport
Projection :GCS North American 1983
Scale: 1:2,631,162

0 10 20 40 Miles
Pt

Sources: USGS The National Map: National Boundaries Dataset, National Elevation Dataset, Geographlc Names Information System Natlonal Hydrography Dataset, National Land Cover Database, National Structures Dataset, and National Transportation Dataset: U.S. Census Bureau
Census Block Receptors. Federal Aviation Adminstration, NFDC, Airport and Heliport locations.
Prepared by: ATAC Corporation, Februrary 2023.

_ TIGER/Line; HERE Road Data,

Exhibit 17

Section 4(f)/106 Historic and Cultural Resources

N

A

DRAFT March 2023



Instrument Flight Procedures Low-level Helicopter System (ILHS) to support

)

g
J
|
Y]
i
v
=
=
i

Ny
A5

&
o MALW™

B
A
ity

) ALk i

i

Helicopter Air Ambulance (HAA) Operations Environmental Assessment

AR

LEGEND

Airport/Heliport
Points

0.5 NM Evenly-Spaced Grid
General Study Area

T Maine
Massachusetts
New Hampshire
) New York
, Vermont
"“'_'I ' US State Tiger Line Boundary

Notes:

) Airport/Heliport Identifier and Name:

'_-,,l? SMMC - Southern Maine Health Care SMMC Helipad
Ler e ME23 - Franklin Memorial Hospital Heliport

MEZ15 - Blue Hill Memorial Hospital Heliport

N ] MILE - Lincoln Health Miles Campus

98ME - Waldo County General Hospital Heliport
79ME - Houlton Regional Hospital Heliport
68ME - Maine Medical Center Heliport
4AME9 - Stephens Memorial Hospital Heliport

A 46ME - Calais Regional Heliport
T 3NH4 - Portsmouth Regional Hospital Heliport
39ME - Maine Coast Memorial Heliport
22ME - Bar Harbor Heliport
1MEZ2 - Maine General Medical Center-Waterville Heliport
16ME - AR Gould Hospital Heliport
10ME - PVH Heliport
59B - Newton Field Airport
OMA4 - Boston Medical Center Hospital Heliport
KOBL1 - Bethel Regional Airport
K8BO - Stephen A Bean Municipal Airport
KPWM - Portland International Jetport
KSFM - Sanford Seacoast Regional Airport
MEO2 - Eastern Maine Medical Center Heliport
ME37 - Bridgton Hospital Heliport
ME43 - Northern Light Mayo Hospital Heliport
ME48 - Northern Maine Medical Center Heliport
ME49 - C A Dean Memorial Hospital Heliport
MES5 - Banks Airport
MES50 - Millinocket Regional Heliport
MES52 - Down East Community Hospital Heliport
MES5 - Vinalhaven Airport
ME®63 - Rumford Community Hospital Heliport
ME76 - Penobscot Bay Medical Center Heliport
ME77 - Cranberry Isles Heliport
ME78 - Monhegan Island Heliport
ME87 - Southern Maine Health Care/Sanford Heliport
ME94 - York Hospital Heliport
ME95 - CMMC Air Ambulance Landing Site Heliport
NH27 - Huggins Hospital Heliport

NH56 - Wentworth-Douglass Hospital Heliport
Projection :GCS North American 1983
Scale: 1:2,631,162

N

0 10 20 40 Miles A
A

i M s 1Sy \
Sources: USGS The National Map: National Boundaries Dataset, National Elevation Dataset, Geogr
Census Block Receptors. Federal Aviation Adminstration, NFDC, Airport and Heliport locations.
Prepared by: ATAC Corporation, February 2023.

| B RRY i iy
aphic Names Information System, National Hydrography Dataset, National Land Cover Database, National Structures Dataset, and National Transportation Dataset: U.S. Census Bureau _ TIGER/Line; HERE Road Data,

Exhibit 18
0.5 NM Evenly-Spaced Grid

DRAFT March 2023



THIS PAGE INTENTIONALLY LEFT BLANK

March 2023 ILHS-HAA Project Noise Technical Report (DRAFT)
p. 64 ILHS-HAA Environmental Assessment



4 Results

This section presents noise results for the four scenarios modeled in AEDT.

Exhibit 19 to Exhibit 21, depict a side-by-side comparison of the AEDT noise level results for the NA2023
and the PA2023 scenarios. The NA2023 scenario is presented on the left, and the PA2023 scenario is
presented on the right.

The noise levels from the NA2023 scenario and the PA2023 scenario for the Census Block Receptor set
are presented in Exhibit 19. The noise levels from the NA2023 scenario and the PA2023 scenario for
the Section 4(f) Receptor set are presented in Exhibit 20.

The noise levels from the NA2023 scenario and the PA2023 scenario for the Grid Points Receptor set
are presented in Exhibit 21. The noise levels, measured in DNL dB, are colored according to the legend
based on magnitude. Receptor locations are plotted on the map in the exhibit with United States state
boundaries.

Exhibit 19 NA2023 (left) and PA2023 (right) Scenarios Census Block Noise Results

dB dB

x<20 | ] X <20
. . 20<X<25 ST 20 <X <25
¥ : 25 <X <30 I, 25 <X <30/
% ' 30<X<35 _ 30£X<35
% 35<X<40 / "\ 35<X <40
40<X <45 i 40< X <45/
45<X <50 { n 45<X <50
5 ’ 50 <X < 55| \ L 50<X<55
1 55<X <60 4 ¥ 55 <X <60

') ¥ f

Source: ATAC, March 2023
Prepared by: ATAC, March 2023
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Exhibit 20 NA2023 (left) and PA2023 (right) Scenarios Section 4(f) Noise Results

Source: ATAC, March 2023
Prepared by: ATAC, March 2023
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Exhibit 21 NAZ2023 (left) and PA2023 (right) Scenarios Grid Points Noise Results

dB xiBzo

X<20 | 20X <25|
20<X<25 )
25<X<30 ngiigg
30<X<35 -
0sx<3 35X <40
40<X<45| ﬁii::g
45<X <50 P
X2 50X <55
55 < X < 60| pReXs00

Source: ATAC, March 2023
Prepared by: ATAC, March 2023

Exhibit 22 to Exhibit 24, depict a side-by-side comparison of the noise levels for the NA2028 and the
PA2028 scenarios. The NA2028 scenario is presented on the left and the PA2028 scenario is presented
on the right.

The noise levels from the NA2028 scenario and the PA2028 scenario for the Census Block Receptor set
are presented in Exhibit 22. The noise levels from the NA2028 scenario and the PA2028 scenario for
the Section 4(f) Receptor set are presented in Exhibit 23. The noise levels from the NA2028 scenario
and the PA2028 scenario for the Grid Points Receptor set are presented in Exhibit 24. The noise levels,
measured in DNL dB, are colored according to the legend based on magnitude. Receptor locations are
plotted on the map in the exhibit with United States state boundaries.
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Exhibit 22 NAZ2028 (left) and PA2028 (right) Scenarios Census Block Noise Results

dB dB

B X<20 | X <20
20 <X <25 - i 20 <X <25
% 25 < X < 30| [\ 25<X <30/
. ¥ 30 £X <35/ / 30<X<35|
J.-" = 35<X <40 :'kx 5 35N < 40:
f ! A0 <X <45 N\ 40 <X <45
45<X<50 { 45 <X < 50|
i A 50 <X < 55| ) 50<X<55|
%1 55 <X <60 + g 55 <X < 60

Source: ATAC, March 2023
Prepared by: ATAC, March 2023
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Exhibit 23 NA2028 (left) and PA2028 (right) Scenarios Section 4(f) Noise Results

30=X<35

35=X<40

Source: ATAC, March 2023
Prepared by: ATAC, March 2023

ILHS-HAA Project Noise Technical Report (DRAFT) March 2023
ILHS-HAA Environmental Assessment p. 69



Exhibit 24 NAZ2028 (left) and PA2028 (right) Scenarios Grid Points Noise Results

35=X<40

55<X<60

Source: ATAC, March 2023
Prepared by: ATAC, March 2023
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5 Analysis

This section presents analysis of the results presented in Section 4. The criteria for determining the
impact of changes in aircraft noise between scenarios are presented, followed by the results using said
criteria.

5.1 Criteria

As discussed in Section 1.2, DNL is the FAA’s primary noise metric. Table 6 provides the criteria used
to assess the changes in aircraft noise exposure attributable to the alternative compared with the
baseline. FAA Order 1050.1F defines a significant impact as an increase of DNL 1.5 dB at noise-sensitive
land-use locations (e.qg., residences, schools, etc.) exposed to aircraft noise of DNL 65 dB or higher under
the alternative. For example, an increase from 63.5 dB to 65 dB is considered a significant impact.

FAA Order 1050.1F also recommends that when there are DNL increases of 1.5 dB or more at noise-
sensitive locations in areas exposed to aircraft noise of DNL 65 dB and higher, DNL increases of 3 dB or
more in areas exposed to aircraft noise between DNL 60 dB and 65 dB should also be evaluated and
disclosed. It is important to note that DNL increases of 3 dB in areas exposed to aircraft noise below DNL
65 dB are not considered “significant impacts,” but are to be considered in the environmental evaluation
of a proposed project.

FAA Order 1050.1F stipulates that changes in exposure of DNL 5 dB or greater in areas exposed to
aircraft noise between DNL 45 dB and 60 dB should be considered for airspace actions, such as changes
to air traffic routes. This threshold was established in 1990, following issuance of an FAA noise screening
ATC procedure to evaluate whether certain airspace actions above 3,000 feet AGL might increase DNL
levels by 5 dB or more. The FAA prepared this noise-screening ATC procedure because experience
indicated that DNL increases 5 dB or more at cumulative levels well below DNL 65 dB could be disturbing
to people and become a source of public concern. As shown in Table 6, a 3 dB increase in areas exposed
to DNL 60 to 65 dB and a 5 dB increase in areas exposed to DNL 45 to 60 dB are considered reportable
noise increases.

Table 6 Criteria for Determining Impact of Changes in Aircraft Noise

DNL Noise Exposure Level Under | Increase in DNL with Aircraft Noise Exposure Change
the Proposed Action Alternative Alternative Consideration

DNL 65 and higher DNL 1.5 dB or greater! Exceeds Threshold of Significance
DNL 60 to 65 DNL 3.0 dB or greater? Reportable Noise Increase

(Considered When Evaluating Air
Traffic Actions)

DNL 45 to 60 DNL 5.0 dB or greater® Reportable Noise Increase
(Information Disclosed When
Evaluating Air Traffic Actions)

Notes:

1/ Source FAA Order 1050.1F Desk Reference, Pg. 11-9; Title 14 C.F.R. Part 150.21 (2) (d); and Federal Interagency Committee on Noise,
Federal Agency Review of Selected Airport Noise Issues, August 1992.

2/ Source FAA Order 1050.1F Desk Reference, Pg. 11-9; and Federal Interagency Committee on Noise, Federal Agency Review of Selected
Airport Noise Issues, August 1992.

3/ Source FAA, Order 1050.1F Desk Reference, Pg. 11-9.

Source: FAA Order 1050.1F Desk Reference, Ch. 11, Noise and Noise-Compatible Land Use, July 2015.
Prepared by: ATAC, December 2021

5.2 Results

Table 7 summarizes the results of the noise analysis between the four modeled scenarios.
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Table 7 Potential Change in Receptors Exposed to Aircraft Noise

DNL Noise Exposure Level Under the | Increase in DNL with the | Receptors Exposed to Noise
Proposed Action Alternative Proposed Action Alternative that Exceeds the Threshold
DNL 65 and higher DNL 1.5 dB or greater 0
DNL 60 to 65 DNL 3.0 dB or greater 0
DNL 45 to 60 DNL 5.0 dB or greater 0

Sources: ATAC, January 2023 (AEDT modeling results).

Prepared by: ATAC, January 2023

The results indicate that the Proposed Action Alternative scenarios, when compared to the No Action
scenarios, would not result in a DNL 1.5 dB or higher increase in noise at any receptor exposed to DNL
65 dB or higher. Furthermore, no receptors experience a reportable noise increase in areas exposed to
DNL between 60 dB and 65 dB. Similarly, no receptors would experience a DNL 5 dB increase in areas
exposed to DNL between 45 dB and 60 dB.

5.3 Environmental Justice

This section presents a summary of the analysis of the environmental justice impacts under the Proposed
Action Alternative scenarios.

5.3.1 Summary of Impacts

The Proposed Action Alternative scenarios would not displace people or businesses; therefore, there is
no direct impact to the low-income or minority populations. Although there are areas exposed to
reportable noise increases of DNL 5dB within areas exposed to DNL 45 to 60 dB, these do not constitute
a significant impact related to a change in DNL exposure to people, including members of minority and/or
low-income populations.
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6 Supplements
6.1 List of Third-Party Special Instrument Flight Procedures

Table 8 Arrival IAPs

Airport/Heliport | Gate Procedure
Served Served | Procedure Name Type Transitions
0B1 NW COPTER RNAV (GPS) Z RWY 32 | RNAV 1
4ME9 SE COPTER RNAV (GPS) 353° RNAV 3
22ME N COPTER RNAV (GPS) 182° RNAV 1
39ME NW COPTER RNAV (GPS) 170° RNAV 1
59B NE, SE | COPTER RNAV (GPS) Z RWY 31 | RNAV 2
98ME NW COPTER RNAV (GPS) 160° RNAV 1
MEO2 NE, SE | COPTER RNAV (GPS) 317° RNAV 2
ME15 SE, SW | COPTER RNAV (GPS) 352° RNAV 2
ME23 NE, SE | COPTER RNAV (GPS) 288° RNAV 2
ME37 NE, SE | COPTER RNAV (GPS) 299° RNAV 2
ME43 SE, SW | COPTER RNAV (GPS) 335° RNAV 2
ME48 SE, SW | COPTER RNAV (GPS) 002° RNAV 2
ME49 SE COPTER RNAV (GPS) 198° RNAV 1
ME52 NE, NW | COPTER RNAV (GPS) 210° RNAV 2
MES55 N COPTER RNAV (GPS) 202° RNAV 1
MEG3 NE, SE | COPTER RNAV (GPS) 341° RNAV 2
ME76 E COPTER RNAV (GPS) 287° RNAV 1
ME77 NE, SE | COPTER RNAV (GPS) 309° RNAV 2
ME78 NE, NW | COPTER RNAV (GPS) 196° RNAV 2
MES87 E COPTER RNAV (GPS) 275° RNAV 1
ME95 NE, NW | COPTER RNAV (GPS) 163° RNAV 2
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Table 9 Departure IFPs
Airport/Heliport | Gate Procedure
Served Served | Procedure Name Type Transitions
HURLA ONE DEPARTURE
22ME N (COPTER) (RNAV) RNAV 1
DUFFE ONE DEPARTURE
MEOQ2 S (COPTER) (RNAV) RNAV 1
KUCEV ONE DEPARTURE
ME15 S (RNAV) RNAV 1
FEMIG ONE DEPARTURE
ME23 NE. SE | (RNAV) RNAV 2
WASAL ONE DEPARTURE
ME37 E (RNAV) RNAV 1
CAPUK ONE DEPARTURE
ME43 SE (RNAV) RNAV 1
ME48 S IDATE ONE DEPATURE (RNAV) RNAV 1
FODAG ONE DEPARTURE
MES52 N (RNAV) RNAV 1
MASST ONE DEPARTURE
MES5 N (RNAV) RNAV 1
FEPUV ONE DEPARTURE
MEG63 SE (RNAV) RNAV 1
ME76 E HUVIR ONE DEPARTURE (RNAV) | RNAV 1
IGILE ONE DEPARTURE
ME78 NW (COPTER) (RNAV) RNAV 3
ME95 SW ZATIS ONE DEPARTURE (RNAV) | RNAV 1
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6.2 Arrival IAPs
0B1 - RNAV(GPS) Z RWY32

BETHEL, MAINE AL-10097 (FAA) 20030
wrs | Rt seta COPTER RNAY (GPS) Z RWY 32
N8 | \otEe 674 BETHEL RGNL (§B1)
RNP APCH.
v Use of this procedure requires specific authorization by FAA Flight Standards. ms ,§D57‘ ood : ',,‘E,';:S ';;,&;;‘E h':,hu
A NA  When Iucurdﬁmarer safting not received, use Augusta altimeter setting and continue climb-in-hold to 5700.
increase all MDAs 160 feet.
AWOS-AY PORTLAND APP CON * CTAF
122.9 125.5 269.35 1229 0
e 3183
A 758
Final approach course offset 5.25 degrees.
‘.‘ |Ill@
I (MAP) 979 ¢ From WOKID to FOGDO descent
B A greater than 600 feat per NM.
H WIXEL ._?}
s S
935 5 w—_%‘%ﬁo _¢_ {IF)
i
Limit final and missed approach fo 70K. t
NI 8 .&i =
ANM 2—; s g52
§ &
T — FARAM
I to 90K i i
clinuce; malntcin 90K whie inholding.
WKEL o5
ELEV 674 | |TDZE 667 & &,
7500
@
5700 | ZUVUS
‘\ Q WOKID
FOGDO
5000
3.\30 g 2T
Y we w—
TCH 45
— 02NM = 2.6 NM 4NM -
CATEGORY COPTER
REIL Rwy 32 0
MIRL Rwy 14-32Q) LNAY MDA 1220-1 553 (600-1)
BETHEL, MAINE 44°26'N-070°49"W BETHEL RGNL ($B1)
ST COPTER RNAY (GPS) Z RWY 32
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4AME9 — RNAV(GPS)_353
4ME9 RNAV(GPS) 353
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22ME — RNAV(GPS) 182

BAR HARBOR, MAINE AL-11653 (FAA) 21252
appcrs (Rwyridg  NA COPTER RNAY (GPS) 182°
182°  |4ntElev 35 BAR HARBOR (22ME)
RNP APCH.
Use of Bar Harbor Helipart requires permission of the owner; use of this MISSED APPROACH: Climbing
A NA procedure reqmres specific uuthonzahon by FAA Flight Standards. left turn fo 2100 direct HALED
Use Hancock County-Bar Harbor altimeter setting; wﬁan not received, and hold.
procedure NA. Heliport lights controlled by photocell or prior arrangement.
BHB AWOS-3PT BANGOR APP CON
118.35 133.6 284.65

611
A

ANl % {AF) the missed apprmch alfitude;

ELEV 35

{(MAP)

®

191°0.7 NM /4,0,60

Increase fo 90K upon reaching

% HALED  maintain 90K while in holdmg

éFAF

RUL
Proceed VFR from JASOR ‘.":_ Limit final and missed
or conduct the specified % approach fo 70K.
missed approach. (MAP

191°0.7 NM
from MAP

HALED 2100 | HALED

HURLA
ERULY \ ¢

2100 == 182° ==

B4
" Proceed VFR

from MAP from MAP
47 NM—] 3.5 NM 25 NM—~ —
CATEGORY COPTER
LNAY MDA 700-34 460 {500-%)
BAR HARBOR, MAINE BAR HARBOR (22ME)

Orig 09SEP2I

wnose1zw COPTER RNAYV (GPS) 182°
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39ME - RNAV(GPS)_170
K39ME Special OGATH RNAV DEP
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K39ME Special Copter RNAV GPS 170° (IF/IAF at OGATH 2100)

L] PR -
Chemo Pond

Soapn S
Toady-Fond
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59B — RNAV(GPS)_Z RWY 31

JACKMAN, MAINE AL-10110 {FAA} 19227
Rwy Idg 2898
App Crs | Ruyldg 2008 COPTER RNAV (GPS) Z RWY 31
287° | porElev 1178 NEWTON FIELD (59B)
RNP APCH M;SED APPROA%H: Climbing
Use of this procedure requires specific autherization by FAA Flight Standards, right tum to 6000 direct ZOPED
Y Achvale MRS Ry 15/31 CTAT When ol ahimes sl b reeved, | hld,cofinu clmbi o
use Steven A Bean Muni dlfimeter setfing and increase all MDA 200 feet. | 10 6000,
AWOS-3 BOSTON CENTER CTAF
122.9 120.25 346.4 122.90
{IAF)

ZOPED

0925
“fa272e
4 NM
Increase to P0K upon reaching the missed approach altitude; A=
maintain 90K while in holding. g 22
T ..V
E Limit final and missed approach fo 70K.
\ ‘."v . )\ %18{?‘
Ny
(MAP) YIFAF] (3) QIIFI
g - e
it i bt From FETOG fo HIVDI descent
Sl TR e greater than 400" par NM.
ELEv 1178 | | TDZE 1178 SR -
g2

2640, CIDED
> S5 6000 | ZOPED
Xso FETOG
w - / ¢ HIVDI __~ 5000
) '1%70
\"“'«-. il A x{
e TCH45 |
—05 | 2.5 NM - INM -
CATEGORY | COPTER
;?ﬁm%qm 0 LINAV MDA I 1840-1 662 (700-1)
JAS:KMAN. MAINE A5°38'N-70°1 5'W NEWTON FIELD (69B)
s COPTER RNAY (GPS) Z RWY 31
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98ME — RNAV(GPS)_160
98ME RNAV(GPS)_160
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MEO2 — RNAV(GPS) 317

BANGOR, MAINE AL-11263 (FAA} 21282
Rwyldg N/A o
e sl e COPTER RNAYV (GPS) 317
AptElev 145 EASTERN MAINE MEDICAL CENTER(ME$2)
RNP APCH - GPS. MISSED APPROACH: Climbing
£\ NA Use of Eastern Maine Medical Center requires permission of the owner; use of right furn fo 2500 direct TECLO
this procedure requires specific authorization by FAA Flight Standards. and held, continue
Use Bangor altimeter setting. Lights controlled by phofoca| or prior arrangement. | climb-in-hold to 2500.
BGR ASOS BANGOR APP CON
127.75 118.925 239.3
aiiunow gh e Increase to 90K upon reaching the missed
“\@ o approach altitude; maintain $0K while in holding.
£ [MAPl  Proceed YFR from CRRAB or
CRRAB conduct the specified missed approach.
109
|28
(FAF) 4NM
NA403 S
‘i‘,&a_,\
Limit final and missed i
approach to 70K.
7y
73
& Limit initial and intermediate
approach to 90K
(IF)
DUFFE
A1 054
ELEY 145 Se&
~Se
CRRAB 25
358° 0.6 NM
from MAP
40 x 40
(LAF)
MARSY
2500 | TEQIO DUFFE
/ : SAAGE o =" 2100
| / 3\1
Proceed VIR ), CRRAB ®
e omme .| | 1800
2.5 NM 3NM
CATEGORY COPTER
LNAY MDA 640-% 490 (500-%)
BANGOR, MAINE EASTERN MAINE MEDICAL CENTER (ME$2)
Orig 09SEP21 o 4R* o [+]
o waneessw  COPTER RNAYV (GPS) 317
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ME15 — RNAV(GPS) 352
19059

BLUE HILL, MAINE Al-11264 (FAA]
Appicas Dol NUA COPTER RNAYV (GPS) 352°
352° s ot Elev 1 BLUE HILL MEMORIAL HOSPITAL (ME15)
RNP APCH.
Use of Blue Hill Memorial Hospital requires permission of the owner; use of MISSED APPROACH: Climbing right
turn fo 3000 direct HIBAG and hold.

vires spacific authorization by FAA Flight Standards.

ANA this procedura req
Use Hancock County-Bar Harbor alfimeter sefting.
Lights controlled by photocell or prior arrangement.
HANCOCK COUNTY-BAR HARBOR AWOS-3PT BANGOR APP CON
118.35 118.925
“..u-nu,,"" u

319°0.9 NM

fom MAP  (MAP)
NIBUE

Proceed VFR from NIBUE or conduct

the specified missed approach.
Increase to 90K upon reaching the missed approach alfitude;

maintain 90K while in holding.

(FAF)
MARGE

Limit final and missed approach to 70K
0’2 H “,1’ ° H(IIQA!:)G
Py p 8 »
2 ANM 5222
o5
P b
ELEY 41
(IF)
KUCEV
AR </ Q)
JEDUM
3000 | HIBAG
/ ¢ KUCEV }-Dﬁ)xéo
Procood V& s - 31709 N
rom MAP
362 | " oo
% NiBUE x/ NIBUE
My | 1400
2 NM 3 NM
CATEGORY COPTER
LNAY MDA 700-% 404 (500-%)
PLENL MR BLUE HILL MEMORIAL HOSPITAL (ME15)
' wsnersw  COPTER RNAYV (GPS) 352°
March 2023
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ME23 — RNAV(GPS) 288

FARMINGTON, MAINE AL-11265 {FAA) 19003
are [0 s WA COPTER RNAY (GPS) 288°
288° | aotEley 423 FRANKLIN MEMORIAL HOSPITAL (ME23)
RNF APCH. N\IISSED AIAGP&PROACH:
Procedure NA af night except by prior armangement for heliport lights. Use Waterville Robert Climbing left tum to
ANA Lofleur altimeter setting, Usa of Franklin Memoria| Hospital reguires permission of the owner; 3200 direct ZEGOL
uss of this procedura requires specific authorization by FAA Hight Standards. and hold.
WATERVILLE ROBERT LAFLEUR AWOS-2PT PORTLAND APP CON *
118.375 128.35 200.2
WDOR 25
é"';. (5500 % Limit initial and infermediate approach to $0K.
Limit final and missed approach to 70K (LAF)
& APAVE
Proceed YFR from WIXOR
or condud the specified
missed appron:ﬁ.ec
85—
A1370 A==
{FAF)
e 88
1900
@ﬁ—Q—— 288° -(> R
“‘.-‘ ® (3} F
’ / f
237 875
osnm A §hs
4NM>{,.,_’- from MAP < 1268
& @-;" Al £
1156 A:
{LAF)
ZEGOL COMVU
Increase fo 0K [or greater) upon reaching the missed
approach cliitude; maintain 90K [or greater] while in holding.
ELEY 423
(MAF)
WIXCR
237
0.8 NM 3200 | ZEGOL
from MAP
/ \ ¢ FEMIG
HOSAK
Ay ® 2400
'2_830 " £V
N wixor -
Procesd VFR %, ®
fomMAP ", / 19
2 N 3 NM
CATEGORY COPTER
LNAY MDA 1220-% 621 (700-%)

FRANKLN MEMORIAL HOSPITAL (ME23)

wmnyeow  COPTER RNAY (GPS) 288°

FARMINGTON, MAINE
Amdt1 Q31AN19
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ME37 — RNAV(GPS) 299

BRIDGTON, MAINE AL-11267 [FAA) 18312
Arpcps |Bivklo. A COPTER RNAY (GPS) 299°
289° Apt Elev 560 BRIDGTON HOSPTAL (ME37)
RN ARCH MISSED APPROACH: Climbing
£\ NA Use of Bridgton Hospital requires pamission of the owner; use of this procedum requires | e
spexific qulﬁgilzuﬁon by FAA Flight Standards. Lights confrolled by photocell or prior :g:f hl;rs AR RN
amrangement. Uss Aubumn/Lewiston Muni clfimeter setfing. :
AUBURN/LEWISTON MUNI AWOS-3PT PORTLAND APP CON *
118.025 119.75 257.8
4NM __otn,
%
§
- JAT)
FONEP
Increcisa fo 0K upon reaching the missed approach altitude;
mainain $0K while in holding.
\“‘”““”.unnlu“'” géa
@ ::_’ s[WMJéEP'iIz Limit final and missed approadh o 70K,
(FAF)
MNOSNE
Procsed VFR from SWEER or conduct
the specified missed approach, 2300
2900
QWEER 2, BT 1
WASAL
@ /
ELEV 560 g oy
732 A
{LAF)
CODAS
3000 | FONEP WASAL
MAP) /'
® SWEER NOSNE
@w\ 2999 s 3000
SWEER
Procesd VIR :e/
from MAP % / 2300
2NM ANM
CATEGORY COPTER
LNAY MDA 1220-% 550 (600-%)
BRIDGTON, MAINE A4°03'NTCP43W BRIDGTON HOSPITAL (ME3T)
Orig 0BNOV18

COPTER RNAYV (GPS) 299°
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ME43 — RNAV(GPS) 335

DOVER-FOXCROFT, MAINE

Rwy Idg N/A
A;PGCEPRS Surface Elev 530
Apt Elav 370

Al-1126

8 (FAA} 20366

COPTER RNAYV (GPS) 335°

NORTHERN LUGHT MAYO HOSHTAL (MEA43)

RNP APCH.

MISSED APPROACH:

Use of Northem Light Mayo Hospitdl
ANA requires spacific authorization by FAA Flight Standards.
arrangement. Use Bangor Intl dtimeter satting.

uires permission of tha cwner; use of this procedure

Climbing left um o
3000 direct MAYNN

Lights controlled by photocell or prior
¢ i PR and hald.

BANGOR INTL ASOS
127.75

BOSTON CENTER
120.25

BANGOR APP CON
118.825

Limit final and missed approach o 70KC

Proceed VFR from KRUSE
or conduct the spacified
missed upproa:ﬁ.ec

.1326

728+
335°0.6 NMA

e Y

A1080

Increase ko 90K upon reaching the missed
approcch allitude; maintain 20K whila in holding.

{lax)
MAVNN

ELEY 370

Limit initial and infermediate approach to $QIKC

:\-:/' -",%‘o
-8

YRUSE 2o

&,

@

Al5?

4 NM
Uy, E

et

A1567

MAVNN
335° 0.6 NM
from KRUSE

N\

R :

%,

i

ey
o
-~

wman) @
KRUSE

KRUSE

s,
""ul

CAPUK

TYING

x/

2200

235 3000

2 N

3 NM

CATEGORY

COPTER

LNAY MDA

1060-% 521 (600-%)

DOVER-FOXCROFT, MAINE
Orig O3JANT?

NORTHERN LIGHT MAYO HOSHTAL (MEA43)

wveisw - COPTER RNAYV (GPS) 335°
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ME48 — RNAV(GPS) 002

FORT KENT, MAINE

APP CRs | Pwy ldg N/A
0020 Surface Hev 19

AL-11269 [FAA)

19115

COPTER RNAYV (GPS) 002°

NORTHERN MAINE MEDICAL CENTER (ME48)

Apt Elov 600
RNP APCH

Use of Northemn Maine Medica Center requires permission of the owner; use of this
ANA ure requires specific authorization by FAA Flight Standards. Lights controlled
photocall or prior arrangement. Usa Frendhville allimeter seffing. When not
received, use Caribou altimeter sefling and increass MDA 120 feel.

MISSED APPROACH: Climbing
right turn o 4600 direct ARTHO
and hold, continue dlimb-in-hold.

NORTHERN AROOQSTOOK RGNL ASOS

BOSTON CENTER

135.725

124.75 239.05

the specified missed approach.

OMNEW 25
%
&

002° 0.6 NM

/-\1 200 Procesd VFR from OMNEW or conduct

Limit final and missad opproach o 70K,

Increase fo 90K upon reaching the missed opproach chitude;
maintain 90K while in holding.

1388 »
from MAP

L

< man)
®‘: COMNEW A] 404

0.6 NM 1o E
OMNEW

{FAR)
LAGGQ

¢ IDATE
LAGGO

SADO
from MAP 0.6 NM fo 4600

OMNEW 002~
N OMNEW w—
——"'2300
11680 |

- 0ENM =~ 1.4 NM 4 NM

CATEGORY COPTER

LNAY MDA

1400-34 481 [500-%)

FORT KENT, MAINE
Orig 25APR19

NORTHERN MAINE MEDICAL CENTER (ME48)

amenerssw COPTER RNAY (GPS) 002°

ILHS-HAA Project Noise Technical Report (DRAFT)
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ME49 — RNAV Route 198

4600

{(NAME?) TERM FIX

March 2023 ILHS-HAA Project Noise Technical Report (DRAFT)
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ME52 — RNAV(GPS) 210

MACHIAS, MAINE
N/A

Rwy Idg
APP CRS | o ffEley 320
150

210° Apt Elev

Al-11271 (FAA} 19059
COPTER RNAY (GPS) 210°
DOWN EAST COMMUNITY HOSPITAL (ME52)

MISSED APPROACH: Climh to
4000 direct ZONEM and hold,

continue climb-in-hold.

RNP APCH.
A\ NA Usa of Down East Community Hospital requires parmission of the owner; use of this
procedure requires specific authorization by FAA Flight Standards. Use Machias

Valley altimeter setting; when not received, use Bar Harbor altimeter setting and

increase MDA 140 feet. Lights controlled by photocell or prior arrangement
BOSTON CENTER
120.25 346.4

122.8

MACHIAS VALLEY AWOS-3

(LAF)
CEYAN

MISSED APCH FIX
ANM 2

270 (IF)
@) — FODAG

Limit final and missed approach to 70K,

Increase to $0K upon reaching
ZUDEK

the missed approach altitude;
maintain 90Kwh||e in holdlng
0.6 NM o
‘WUMUB

/-\40]

1300
Oo
{3

2]

{FAF)
WUBAT

ELEY 150

Proceed VFR from WUMUB
ecified é
{MAP)

WUMUB - conduct the
missed approach.

e
z

N 2100 0.7 NM
from MAP

ZONEM ADx4D

~210° 0.7 NM

g

\* WUBIM
WUMUB  _  from MAP

1<> from MAP

Proceed VFR

ZUDEK
0.6 NM o

1800 1 ™
1020 TN L

r=0.6 NM-=

1.4 NM =

3 NM

COPTER

CATEGORY
LNAY MDA

700-% 380 (400- %)
DOWN EAST COMMUNITY HOSPITAL (ME52)

MACHIAS, MAINE
Amdt 1 28FEB19

LTS COPTER RNAY (GPS) 210°

March 2023
p. 89
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ME55 — RNAV(GPS) 202

VINAIHAVEN, MAINE Al-11272 [FAA) 19003
s Do WA COPTER RNAV (GPS) 202°
202° | Ack Elev 72 VINALHAVEN (ME55)
RNP APCH.
Use of Vinalhaven rezuires permission of the owner; use of this procedurs MISSED APPROACH: Climbing left tum
ANA requires specific authorization by FAA flight standards, Lights controlled o 2500 direct MASST and hold.
by photocell or prior armangement, Use Knox County Rgnl altimeter setting.
KNOX COUNTY RGNL AWOS-3PT PORTLAND INTL JETPORT APP CON
119.025 1204
6000
HOLD 2500
4 NM
&
18
o
i {IF/1AF)
MASST
Q
83s
NN
Proceed VFR from ODOVE or condud
the specified missed approach.

Limit finel and missed opproach 1o 70K,

Increase to P0K vpon reaching
(FAF) the missed approach altitude;
DURDE maintain $0K while in holding.
215 215
0215
ELEV 72
ODOVE 25
X
(MAP) (MAR)
ODOVE &
233° 0.6 NM "
233° 0.6 NM
el ® from MAP
40x40 i 2500 | MASST
Holding Pallern ~~ MASST \ ¢
6000 ~<022° D”TDE AP
2500 2020—=] 2020 ODOVE ¢ procasd VIR
Ryt < rom MAP
11 00 \ ........
INM 2NM —
CATEGORY COPTER
LNAY MDA 620-34 510(600-%)
VINALHAVEN, MAINE VYINALHAVEN (MES5)

s S wsnvsow COPTER RNAV (GPS) 202°

March 2023 ILHS-HAA Project Noise Technical Report (DRAFT)
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ME63 — RNAV(GPS) 341

RUMFORD, MAINE AlL-11605 19171
Ao s | Ry idg - N/A COPTER RNAY (GPS) 341°
3410 |}V
AptElev 667 RUMFORD COMMUNITY HOSPITAL (ME63)
RNP APCH.

A NA  Use of Rumford Community Hospital requires permission of the owner; use of this
procedure requires specific authorization by FAA Flight Standards. Use Bethel Rgnl
altimeter sefting; when not received, use Augusta altimeter sefting and increase all
MDAs 100 fest. Heliport lights operated by photocell or prior arrangement.

MISSED APPROACH:
Climb to 6300 direct
ZISEG and hold,
continue climb-in-hold.

BETHEL RGNL AWOS-AY PORTLAND APP CON *
122.9 128.35 299.2
Y Increase to 90K upon reaching the missed approach dltitude;
. maintain $0K while in holding.
" A 860
""-.,. Proceed VFR from HEKPU or conduct
@ 4 the specified missed approach.
= (MAP)
314° 1T NM
fommap ~ HEKFU
HIGBO Limit final and missed approach to 70K,
B imit fi i PP 1,\1 207
HEKPU
{IAF)
< AGIXE
/ r‘?@
‘3
%
@ o
MISSED APCH FIX
ey
%,
Q % 4 NM {IF)
ZSEG T, ¥ FEPUV
Co, v
ELEY 647
WEKPY 25 %
& s/
J\
SR
g Q 2133 . %)
82x82 {IAF)
@ CUNVO
SF::H 1NM 6300 | ZISEG FEPUV
MAP
" t <> Hopo M
0.6 NM o AA\° -~ 4300
HEKPU
Proceed VFR —
frommap b, HERU |~ #2700
e 1880
0.6 NM [=—1.4 NM— 3NM
CATEGORY COPTER
LNAV MDA 1560-% 520 {600-%)
RUMFORD, MAINE RUMFORD COMMUNITY HOSPITAL (ME63)
Amdt1 20JUN19

wsmressw COPTER RNAY (GPS) 341°

ILHS-HAA Project Noise Technical Report (DRAFT)
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ME76 — RNAV(GPS) 287

[¢]
APP CRS R iy, 1"9'3 COPTER RNAY (GPS) 287
287 Apt Elev 107 PENOBSCOT BAY MEDICAL CENTER (ME76)
RNFP APCH
MISSED APPROACH:
ANA ) . - , Climb to 600 then
Use of Penobscot Bay Medical Center requires permission of the owner; use of this climbing left turn fo
procedure requires specific authorization by FAA Flight Standards. Lights controlled 2500 direct EBAWO
by photocell or prior arrangement. Use Knox County Rgnl altimeter setting. and hold.
KNCX COUNTY RGNL AWOS-3PT
119.025
KIME
r-_,P‘O 25’\/4’,
F;}roceed ;/FCI} Fror:ec(l)KIME or ﬁondud
the specitied missed approach.
399+ (270°T) Limit final and missed approach o 70K. HILPT
359+ 287°
+ 0.7 NM (FAF)
419 {MAP) KUNKE (270°T)
299+ OKIME " 1000 {IF)
379+ —TY Dpeciemi® - 287° ke
339+ \ 299 209 Y 31
31945
g Increase fo $0K upon reaching the missed approach
T, altitude; maintain 90K while in holding.
ELEV 107 -
//2
Sel| AR
}4"?03} EBAWO
ANMT 370, 0%
287° 0.7 NM
fron} MAP HUVIR 600 | 2500 [EBAWO
@=L 2500 _ 127, | \ Nes
6B Sl S~ 2 87? KUNKE
OKIME ‘
*
1000 OKIME - (270°T)
~ 287°
o bkl e e S
0.7 NM
3 NM 2 NM —0.7 NM —|
CATEGORY COPTER
LNAV MDA 540-3% 341 {400- %)

ROCKPORT, MAINE

PENOBSCOT BAY MEDICAL CENTER (MET76)

Amdt1 FIG 44°09"N-069°05W  ~~\DTED DNIA\/ [/2DQ) NQ70
March 2023 ILHS-HAA Project Noise Technical Report (DRAFT)
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ME77 — RNAV(GPS) 309

CRANBERRY ISLES, MAINE Al-11654 (FAA) 21196
Arces | Rwyidg = N/A COPTER RNAY (GPS) 309°
309° | At Elev 50 CRANBERRY ISLES (ME77)

Use Hancock County - Bar Harbor altimeter seffing. MISSED APPROACH: Climb to
AnNaA Heliport lights controlled by photocell or prior arrangement. 3000 direct ODARE and hold.
BHB AWQS-3PT BANGOR APP CON
118.35 133.6 284.65

MISSED APCH FIX

2g, ANM
ODARE : *30ps,
(IAF)
309° 0.7 NM SuShe
~., from Q‘MP
""""" -.®. {MAP) Proceed VFR from MUDME or conduct
*eonr,, o MUDME the specified missed approach.
(FAF) 8, &
LIRGE
Limit final and missed approach airspeed fo 70K. 200
¥/
S5k, f"?pow
(IF)
KEDNE
&
EEV 50 | S& 5
(IAF)
INGUY

KEDNE

R qge —13000
'."'4,"“ / .] 200

2 NM 3 NM
COPTER
580-3; 498 (500-%)
CRANBERRY ISLES, MAINE CRANBERRY ISLES (ME77 )
il TARED) “sNeE1EW COPTER RNAY (GPS) 309°
ILHS-HAA Project Noise Technical Report (DRAFT) March 2023
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ME78 — RNAV(GPS) 196

BN (GILE TERRAIN+AAD (338)
N TPO_WP47

l ATIFL Il i_‘E_JLE l ETWWAS

*LADDE

ﬁNMEW

March 2023 ILHS-HAA Project Noise Technical Report (DRAFT)
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ME87 — RNAV(GPS) 275

RNAV SID GUNTY DP

ILHS-HAA Project Noise Technical Report (DRAFT) March 2023
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Altitude at GUNTY 1800 (ZK411)

Intermediate CUNTY to PFAF TERRAI
&

Liuay PRAF 10 APTOZRW2E:5ER TERRAIN+ARD (304 = :
e GUNT TERRAIN+AA0 (492)
TerralrFoln_T4FPa0

PFAF at 1800

March 2023
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= & [Wissed Level Surface TERRAIN+AAQ (945) 2
L (TPuagt

 [GUNTY TERRAIN+AA0 (492)
TerrainFoint_T4Fannn 2
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ME95 — RNAV(GPS) 163

LEWISTON, MAINE AL-11274 (FAA) 19059
arecrs | ke WA COPTER RNAY (GPS) 163°
163° | aoiHev 241 CMMC AIR AMBULANCE LANDING SITE (ME95)
RNP APCH. PPROACH:
ANA  Procedurs NA af night w prior arrangement for heliport lights. Use Auburn-Lewiston g:snfz‘;m dire::_lr.
altimeter sefting. Usa of air ambulance landing site requires permission of the awner; ZEXAS and hold
use of this procedure requires specific authorization by FAA flight standards. il i
AUBURN/LEWISTON AWOS-3PT PORTLAND APP CON *
118.025 125.5 269.35
(LAF)
CEPKO
Progeed VFR from ZARIS or conduct
" ']f"{b\ the specified missed approach.
2025;\ FIGOP Limit final and missed approach to 70K,
' 2 Limit initicl and infermediate approach o 90K,
"ﬁ'ﬁ"’ ’f;aﬁb 284
A & = A Increass to 90 KIAS upon reaching the
cﬂ:;ga missed approach dltitude; maintain
90 KIAS while in holding.
1001 A
" {FAF) A1328
WUBEP
N527 &
(MAP)
24885 p 4
65'3 %, A588 A6
K}
N752
A\ 1362 S
A =-“ }6":“
ANM "i;
\"g'"l‘ ZEXAS
2049 ELEV 241 |
A
1ARIS of %
[3700]
&
FIGOP 2400 | ZEXAS
2400 WuBEP 1‘ < -
[ 16ge | (MAP ZARS
.\x ZARIS o/
# 40x40
m K.' """" d Proceed
from MAP
3NM 2NM
CATEGORY COPTER
LNAY MDA 820-% 459 {500-%)
mﬂog MA:*'E — 3'c‘,:vmu»‘«c AIR AMBULANCE LANDING SITE (ME95)
1 FEB1 'N-70°1
COPTER RNAYV (GPS) 163°
March 2023 ILHS-HAA Project Noise Technical Report (DRAFT)
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6.3 Departure IFPs

22ME - HURLA1

(HURLAT.HURLA) 21252 Al-11653 FAA)
HURLA ONE DEPARTURE (COPTER) {RNAV) i s
?II'Ig .;«;VOS 3PT TOP ALTITUDE:
. ASSIGNED BY ATC
1306 28465 {}HMED
.
S
XHURM
2100
!
JASCR
660
®

NOTE: Use Hancock County-Bar Harbor aliimeter setfing.

NOTE: GPS required.

NOTE: RNAV 1.

NOTE: Pilot must ensure CDI sensitivity is set to 0.3 NM. CDI may be reset to 1.0 NM after HURLA.

NOTE: Maintain CDI sensitivity of 0.3 NM when assigned HALED transition.

NOTE: Use of Bar Harbor Heliport requires permission of the owner; use of this procedure requires
specific authorization by FAA Flight Standards.

NOTE: Chart not fo scale.

DEPARTURE ROUTE DESCRIPTION

VFR SEGMENT: VFR climb to JASOR, cross JASOR at or above 660.
IFR SEGMENT: From JASOR, track 002° to cross HURLA at or above 2100, thence . . . .

. . . - [ransition) maintain ATC assigned altitude for RADAR vectors or assigned transition.

HALED TRANSITION (HURLA1.HALED)

HURLA ONE DEPARTURE (COPTER) (RNAV) BAR HARBOR, MAINE
(HURLA1.HURLA) ossep21 BAR HARBOR (22ME)

ILHS-HAA Project Noise Technical Report (DRAFT) March 2023
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MEO2 — DUFFE1

(DUFFE1.DUFFE) 21252 AL-11263 (FAA)
DUFFE ONE DEPARTURE (COPTER) (RNAY) EASTERN MAINE MEDICAL CENTER (M15(2)

el TOP ALTITUDE:
BANGOR DEP CON ASSIGNED BY ATC

118.925 239.3 ®

CRRAB

\9)
oL

DUFFE
= 2100

N\
TS

¢/©

MARSY
NOTE: GPS required. 2100

NOTE: RNAV 1.
NOTE: Pilot must ensure CDI sensitivity is set to 0.3 NM.

CDI may be reset to 1 NM after DUFFE.
NOTE: Maintain CDI sensitivity of 0.3 NM when assigned MARSY transition.
NOTE: Use of Eastern Maine Medical Center requires

permission of the owner; use of this procedure requires

specific authorization by FAA Flight Standards.
NOTE: Use Bangor InHl altimeter setting.
NOTE: Limit speed to 80K from CRRAB to DUFFE.

NOTE: Chart not io scale,

DEPARTURE ROUTE DESCRIPTION

VFR SEGMENT: VFR climb to CRRAB, cross CRRAB at or above 700.
IFR SEGMENT: From CRRAB, track 137° to cross DUFFE at or above 2100, thence . . . .

.. .. maintain ATC assigned alfitude for RADAR vectors or assigned {transition).
MARSY TRANSITION (DUFFE1.MARSY)

DUFFE ONE DEPARTURE (COPTER) (RNAV) BANGOR, MAINE
(DUFFE1 DUFFE) 09sep21 EASTERN MAINE MEDICAL CENTER (ME¢2)

March 2023 ILHS-HAA Project Noise Technical Report (DRAFT)
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ME15 - KUCEV1

(KUCEV1.KUCEY) 19059 AL-11264 [FAA)
BLUE HILL MEMORIAL HOSPITAL E15
KUCEV ONE DEPARTURE (RNAV) ity
II-I.{ABN:%OCK COUNTY-BAR HARBOR AWOS-3FT TOP ALTITUDE:
BANGOR DEP CON 3000
118.925 239.3
Q)
NIBUE
800
L
O

KUCEV
2800

NOTE: GPS required.

NOTE: RNAV 1.

NOTE: Pilot must ensure CDI sensitivity is set fo 0.3 NM. CDI may be reset fo 1 NM ofter KUCEV.

NOTE: Use of Blue Hill Memoricl Hospital requires permission of the owner; use of this procedure
requires specific authorization by FAA flight standards.

NOTE: Use Hancock County-Bar Harbor altimeter setting.

NOTE: Chart not fo scale.

DEPARTURE ROUTE DESCRIPTION

VFR SEGMENT: VFR climb to NIBUE, cross NIBUE at or above 800.
IFR SEGMENT: From NIBUE on track 172° to cross KUCEV at or above 2800.

KUCEV ONE DEPARTURE (RNAV) BLUE HILL, MAINE
(KUCEV1.KUCEV) 26819 BLUE HILL MEMORIAL HOSPITAL (ME15)

ILHS-HAA Project Noise Technical Report (DRAFT) March 2023
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ME23 — FEMIG1

(FEMIG1.FEMIG) 19002 AL-11265 [FAA)
FRANKLIN MEMORLAL HOSPITAL (ME23
FEMIG ONE DEPARTURE (RNAV] EARMNGTON A
WATERVILLE ROBERT LAFLEUR AWOS-3PT TOP ALTITUDE:
118.375 2700
PORTLAND DEP CON
12835 29%9.2
-QAME
140K
b5
52
WIXOR
1200
P 108" ———— . FEMG
o s
® 58
%(Mu
140K
NOTE: RNAV 1
NOTE: GPS required.
NOTE: Pilot must ensure CDI sensitivity is tet to 0.3 NM.
CDI may be reset fo 1.0 NM after FEMIG.
NOTE: Use Waterville Robert Lafleur altimeter setting.
NOTE: Use of Franklin Memorial Hospital requires permission of the owner.
use of this procedure requires specific authorization by FAA flight standards;
NOTE: Chari not fo scale.
DEPARTURE ROUTE DESCRIFTION
VFR SEGMENT: VFR climb to WIXOR, cross WIXOR at or above 1200,
IFR SEGMENT: From WIXOR, frack 108° to cross FEMIG at or above 2700.
APAVE TRANSITION (FEMIG1.APAVE)
COMVYU TRANSITION (FEMIG1.COMYU)

FEMIG ONE DEPARTURE (RNAV) FARMINGTON, MAINE
(FEM'G] FEM'G) 03UANI? FRANKLIN MEMORIAL HOSPITAL (MEZ23)

March 2023 ILHS-HAA Project Noise Technical Report (DRAFT)
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ME37 — WASAL1

(WASAL]. WASAL) 18312 Al-11267 (FAA)
BRIDGTON HOSHTAL (MES
WASAL ONE DEPARTURE (RNAV) el d R
AUBURN/LEWISTON MUNI AWOS-3PT TOP ALTITUDE:
118.025 3000
PORTLAND DEP CON *
119.75 257.8
BOSTON CENTER {when tower closed)
128.2 263.05
® SWEER
1300

NOTE: GPS required.

NOTE: RNAV 1.

NOTE: Pilot must ensure CDI sensitivity is sel to 0.3 NM. CDI may be reset o 1.0 NM affer WASAL,

NOTE: Use of Bridgton Hospital recuires permission of the owner; use of this procedure requires
specific authorization by FAA, Flight Standards.

NOTE: Use Aubum/Lewiston Muni altimeter setting.

NOTE: Chart not to scals.

DEPARTURE ROUTE DESCRIPTION

VFR SEGMENT: VFR climb to SWEER, cross SWEER at or abave 1300.
IFR SEGMENT: From SWEER on track 119° to cross WASAL at or above 3000.

L OE DEF/ RTURE R T

ILHS-HAA Project Noise Technical Report (DRAFT)
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ME43 — CAPUK1

{CAPUK1.CAPUK) 20346 Al-11268 (FAA)
NORTHERN LIGHT MAYO HOSPITAL
CAPUK ONE DEPARTURE (RNAV] sk
el TOP ALTITUDE:
118.925 EER S
INTL ASOS
127.75
Q)
KRUSE
1200
7.
I
&%

CAPUK

3000

NOTE: GPS required

NOTE: RNAV 1

NOTE: Pilot must ensure CDI sensitivity is set to 0.3 NM. CDI may be reset fo 1.0 NM after CAPUK,

NOTE: Use of Northern Light Mayo Hospital requires permission of tha owner; use of this procedure
requires specific authorization by FAA Flight Standards.

NOTE: Use Bangor Infl alfimeter setting

NOTE: Chart not to scals.

DEPARTURE ROUTE DESCRIPTION

VFR SEGMENT: VFR climb to KRUSE, cross KRUSE at ar above 1200.
IFR SEGMENT: From KRUSE, track 155° to cross CAPUK ot or above 3000.

CAPUK ONE DEPARTURE (RNAV) DOVER-FOXCROFT, MAINE
{CAPUK1.CAPUK) ocuani¢ NORTHERN LIGHT MAYO HOSPITAL (MEA43)
March 2023 ILHS-HAA Project Noise Technical Report (DRAFT)
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ME48 — IDATE1

g AL-11269 [FAA)
(B TELATE) o1t NORTHERN MAINE MEDICAL CENTER (ME48)

IDATE ONE DEPARTURE (RNAV) FORT KENT, MAINE

'?'a°5'_"79§“" AROQSTOOK RGNL ASOS TOP ALTITUDE:
BOSTON DEF CON 4800
124.75 239.05 @

OMNEW
1400

)]
LB\

IDATE
4500

NOTE: GPS required.
NOTE: RNAY 1.
NOTE: Filet must ensure CDI sensitivity is set o 0.3 NM.
CDl may be reset to 1.0 NM afier IDATE.
NOTE: Use of Northern Maine Medical Center requires permission of the owner;
use of this procedure requires specific authorization by FAA Flight Standards.
NOTE: Use Frenchville dlfimeter setting. When not received, use Caribou
alfimeter seffing and cross IDATE at or above 1700.

NCTE: Chart not fo scale,

DEPARTURE ROUTE DESCRIPTION

VFR SEGMENT: VFR climb to OMNEW, cross OMNEW at or above 1600.
IFR SEGMENT: From OMNEW, track 182° to cross IDATE at or above 4600.

IDATE ONE DEPARTURE {RNAV) FORT KENT, MAINE
IDATE: IATE s NORTHERN MAINE MEDICAL CENTER (ME48)

ILHS-HAA Project Noise Technical Report (DRAFT) March 2023
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MES52 — FODAG1

(FODAG1.FODAG) 19059 AL-11271 [FAA)
FODAG ONE (RNAV) D AT O UNIEY O S )

mcgllAS VALLEY AWOS-3 TOP ALTITUDE:

BOSTON CENTER 4000
120.25 346.4
FODAG

0300
(5)

WUMUB
700

NOTE: GPS required.

NOTE: RNAV 1.

NOTE: Pilot must ensure CDI sensitivity is set to 0.30 NM.
CDI may be reset to 1.0 NM cfter FODAG.

NOTE: Use of Down East Community Hospital requires permission of the owner;
use of this procedure requires specific authorization by FAA flight standards.

NOTE: Use Machias Valley altimeter sefting. When not received, use Hancock County-Bar Harbor
altimeter sefting and cross WUBUM at or above 800.

NOTE: Chart not fo scale.

DEPARTURE ROUTE DESCRIPTION

VFR SEGMENT: VFR climb to WUMUB, cross WUMUB at or above 700.
IFR SEGMENT: From WUMUB on track 030° to cross FODAG at or above 2500.

MACHIAS, MAIN
Egg:g PONDEG()R:I;?E\Q . DOWN EAST COMMUNITY HOSPITAL (ME52)

March 2023 ILHS-HAA Project Noise Technical Report (DRAFT)
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MES5 — MASST1

(MASST1.MASST) 19003 AL-11272 [FAA)

MASST ONE DEPARTURE (RNAVj) WNA&,IHAVE%E%EEQ
- Rl AT TOP ALTITUDE:
BANGOR DEP CON 2500
118.925

MASST
2500
|
8%

J”()DOVE

NOTE: GP5 required.
NOTE: RNAV 1.
NOTE: Pilot must ensure CDI sansitivity is saf to 0.3 NM.
CDI may be reset fo 1.0 NM after MASST.
NOTE: Usa of Vinclhaven requires permission of the owner;
usa of this procedure requires spacific authorization by FAA flight siandards.
NOTE: Use Knox County Rgnll.ec:lﬁmeler sefting.

NOTE: Chart not o scale.

DEPARTURE ROUTE DESCRIPTION

VFR SEGMENT: VFR climb to ODOVE, cross ODOVE at or above 700,
IFR SEGMENT: From ODOVE, track 022° fo cross MASST at or above 2500,

MASST ONE DEPARTURE {RNAvV) VINALHAVEN, MAINE
{MASST1.MASST) omant9 VINALHAVEN (ME55)
ILHS-HAA Project Noise Technical Report (DRAFT) March 2023
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MEG63 — FEPUV1

(FEPUV1.FEPUV) 19171 AL-11605 (FAA)
RUMFORD COMMUNITY HOSPITAL (ME63
FEPUY ONE DEPARTURE (RNAV) et o)
BETHEL RONLAWOS-AY TOP ALTITUDE:
PORTLAND DEP CON * 5700
128.35 299.2
BOSTON CENTER
128.2 263.05
®
HEKPU
1600
7
.
s

FEPUY
3600

NOTE: GPS required.
NOTE: RNAV 1.
NOTE: Pilot must ensure CDI sensitivity is set fo 0.3 NM.
CDI may be reset to 1 NM after FEPUV.
NOTE: Use of Rumford Community Hospital requires permission of the owner;
use of this procedure requires specific authorization by FAA flight standards.
NOTE: Use Bethel altimeter setfing. When not received, use Augusta uﬂimeter sefting
and cross HEKPU at or above 1700.

NOTE: Chart not fo scale.

DEPARTURE ROUTE DESCRIPTION

VFR SEGMENT: VFR climb to HEKPU, cross HEKPU ot or above 1400.
IFR SEGMENT: From HEKPU, frack 161° to cross FEPUY at or above 3600.

FEPUY ONE DEPARTURE {RNAV) RUMFORD, MAINE
(FEPUV'1.FEPUV) 20uN19 RUMFORD COMMUNITY HOSPITAL (ME683)

March 2023 ILHS-HAA Project Noise Technical Report (DRAFT)
p. 108 ILHS-HAA Environmental Assessment



ME76 — HUVIR1

{HUVIR1.HUVIR) 19003 AL-11273 [FAA)
PENCBSCOT BAY MEDICAL CENTER (ME76
HUVIR ONE DEPARTURE (RNAV] e
KNOX COUNTY RGNL AWOS-2PT TOP ALTITUDE:
119.025
PORTLAND DEP CON * 3000
1204 2992
BOSTON CENTER
120.25 3464
O,
OKIME
600
'/
&
HUVYIR
2600
NOTE: GPS required.
NOTE: RNAY 1.
NOTE: Pilot must ensure CDI sensitivity is set to 0.3 NM. CDI may be reset to 1.0 NM after HUVIR.
NOTE: Use of Penobscot Bay Medical Center requires permission of the owner;
use of this procedure requires specific authorization by FAA flight standards.
NOTE: Use Knax County Rgnl altimeter seffing.
NOTE: Chart not o scale.
DEPARTURE ROUTE DESCRIPTION
VFR SEGMENT: VFR climb to OKIME, cross OKIME at or above 600.
IFR SEGMENT: From OKIME, track 107° to cross HUVIR at or above 2600.
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1 Introduction

1.1 Background & Purpose

This submittal contains data and information describing the use and implementation of user-defined
profiles in the Federal Aviation Administration (FAA)’s Aviation Environmental Design Tool (AEDT). AEDT
is a comprehensive software tool that provides aircraft noise, fuel burn, and emissions information to the
FAA and its stakeholders. AEDT facilitates environmental review activities required under the National
Environmental Policy Act (NEPA) by consolidating the modeling of these environmental impacts in a
single tool. Use of non-default methods or data for environmental analysis of FAA actions generally
requires written approval from the FAA’s Office of Environment and Energy (AEE). AEDT provides pre-
packaged default profiles that are appropriate for most studies. In certain situations, user-defined profiles
are required.

The purpose of this submittal is to seek approval of a methodology of creating user-defined helicopter
profiles to model environmental consequences for a project attempting to establish formal airspace
procedures for commonly flown helicopter routes for Instrument Flight Procedures Low-level Helicopter
System (ILHS) to support Helicopter Air Ambulance (HAA) operations. The request for approval is limited
to the methodology for creating helicopter profiles mentioned in this submittal in support of this project. A
previous request for this effort was submitted December 14, 2021 and approved on January 31, 2022.
However, the previous submission and subsequent approval specified a cruising altitude of 2,000 feet
Mean Sea Level (MSL) and cruising speed of 145 knots. Due to changing project scope and needs, this
request seeks approval for a methodology to develop helicopter user-defined profiles for a range of
cruising altitudes (1500 to 5200 feet MSL) and speeds (130 to 170 knots ground speed) as defined by
Subject Matter Experts (SMEs). The overall methodology would remain the same as it was defined from
the previous request.

LifeFlight of Maine is a nonprofit service that is jointly operated by Northern Light Health and Central
Maine Healthcare. LifeFlight of Maine brings lifesaving equipment and critical care nurses and
paramedics to emergency scenes and small, rural hospitals throughout the state.!

This submittal follows the guidance that was put forth in the FAA document titled Guidance on Using the
Aviation Environmental Design Tool (AEDT) to Conduct Environmental Modeling for FAA Actions Subject
to NEPAZ?. Section 5.3.2 from the AEDT guidance document outlines the additional information to include
in the submittal package when requesting the use of user-defined profiles.

This submittal includes a statement of the problem, the proposed solution, an explanation of the
methodology, and then follows the outline of additional information to include specified in Section 5.3.2
of the FAA guidance document. This submittal does not include some or all information for the following
items because they are not applicable under the conditions of this request:

o #1 Analysis Demonstrating Change: This section is included, but lacks receptors representing
noise sensitive areas. Existing receptors should adequately represent noise impacts; however,
additional receptors can be considered if appropriate.

e #2 Concurrence on Aircraft Performance

e #4 Graphical and Tabular Comparison, subsection C regarding thrust: There are no thrust
calculations for helicopter flight paths and therefore graphs and tables for thrust data is not
included in this submittal.

! https://www lifeflightmaine.org/About-Us/Mission.aspx. Accessed on December 1, 2021.
2 Federal Aviation Administration. Guidance on Using the Aviation Environmental Design Tool (AEDT) to Conduct Environmental Modeling for
FAA Actions Subject to NEPA, Retrieved from https://aedt.faa.gov/2d_information.aspx on May 30, 2018.
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1.2 Problem Statement

In AEDT, helicopter profiles are defined as a set of pre-determined, static procedure steps that compose
a flight profile. Helicopter profiles exist for combinations of different helicopter and operation types (e.qg.,
‘A109’ helicopter type, ‘Arrival’ operation type). In AEDT 3d, helicopter profiles exist for the intended
helicopter type to be modeled, AgustaWestland A-109.

The existing set of helicopter profiles do not adequately represent profiles on the designed helicopter
procedures. In general, existing AEDT helicopter profiles do not reach the typical cruising altitude and
distance of the new procedures. When standard profiles are deemed inappropriate for a study, AEE
requires users to submit a request to use user-defined profiles. As the existing helicopter profiles are
inappropriate, a solution to accurately model these operations must be explored.

1.3 Proposed Solution

ATAC proposes to construct profiles for A109 operations by adjusting existing departure and arrival
profiles (and procedure steps) such that cruise segments are modeled at subject matter expert (SME)
approved altitudes and speeds. ATAC works with SMEs to confirm that all targeted cruising altitudes and
speeds are realistic for each route.

Depending on the origin and destination pair of the route, profile cruise distance is calculated to partition
the route at the halfway point. Additionally, climb and descent angles of existing profiles are maintained.
Section 2.3 details a step-by-step explanation of the proposed solution methodology that solves the
problem identified in Section 1.2.

To model A109 operations, ATAC proposes to use non-default AEDT data in the form of user-defined
helicopter procedure steps. All other data (including NPD data) necessary for AEDT to model helicopter
performance, emissions, and noise will come from HELO_ID “A109.”

1.4 Statement of Benefit

Implementing the proposed solution in Section 1.3 allows for A109 operations to be modeled to a more
satisfactory level in order to better measure the noise levels of the proposed procedures.

2 Methodology

This section presents the methodology used to create user-defined profiles for A109 operations
supporting the ILHS HAA project.

2.1 Flight Trajectory Partition

A flight can be partitioned as a departure from an origin and an arrival to a destination. Partitioning a flight
in this manner makes modeling helicopter operations in AEDT simpler as rules exist governing the
definition of operation types and sequencing of procedure steps. As a result, each flight is partitioned into
two trajectories based on operation type: (1) departure and (2) arrival.

Flight trajectories are partitioned into two by splitting the track at a calculated location. The location of the
split is calculated by dividing cumulative trajectory ground distance by 2 and placing an interpolated track
point at the resulting location. The departure flight trajectory begins at the origin heliport and terminates
at this calculated point. The arrival flight trajectory begins at the calculated point and terminates at the
destination heliport. Figure 1 depicts the partitioning of flight trajectories from a profile view. The yellow
triangles represent origin and destination airports. The red circles represent flight trajectory end points.
Grey arrows indicate direction of travel.

ILHS HAA — Maine
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Figure 1 Flight Trajectory Partitioning
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2.2 Default Profiles and Procedure Steps

After flight trajectories are partitioned, a profile for each is created. Creating profiles begins with the
default helicopter procedure steps contained within AEDT for an A109 departure and an A109 arrival.
This data can be found in the [FLT_ANP_HELICOPTER_PROCEDURES] table in the FLEET database.
The fields in this table are:

e STEP_NUM - Defines the order of procedure steps

e HELO_ID — Helicopter type

e OP_TYPE — Operation type; ‘A’ = Arrival, ‘D’ = Departure
e PROF_ID1 - Primary profile name

e PROF_ID2 — Secondary profile name

o STEP_TYPE — Encoded step definition, see Appendix A — AEDT Helicopter Procedure Step
Definitions

o DURATION — Duration of step in seconds

e DISTANCE — 2-D distance of step in feet

e ALTITUDE - Elevation of step in feet referenced to the airfield (AFE)
e SPEED — Groundspeed of step in knots

Table 1 contains the procedure steps for the default profile of an A109 arrival. Cells shaded grey indicate
values edited when creating user-defined profiles.

Table 1 Default A109 Arrival Helicopter Procedure Steps

STEP_NUM HELO_ID | OP_TYPE | PROF_ID1 PROF_ID2 | STEP_TYPE | DURATION DISTANCE | ALTITUDE | SPEED

1 A109 A STANDARD | 1 S 0 0 1000 116

2 A109 A STANDARD | 1 L 0 87250 0 0

3 A109 A STANDARD | 1 B 0 5000 0 60

4 A109 A STANDARD | 1 A 0 4800 500 0

5 A109 A STANDARD | 1 C 0 2850 15 0

6 A109 A STANDARD | 1 Y 3 0 0

7 A109 A STANDARD | 1 H 30 0 0

8 A109 A STANDARD | 1 G 30 0 0
Source: AEDT Version 3d, FLEET Database Version 3.40.6, FLT_ANP_HELICOPTER_PROCEDURES table

Prepared by: ATAC, December 2021

ILHS HAA — Maine
AEDT User-Defined Profile Submission August 2022



ATAars

Table 2 contains the procedure steps for the default profile of an A109 departure. Cells shaded grey
indicate values edited when creating user-defined profiles.

Table 2 Default A109 Departure Helicopter Procedure Steps

STEP_NUM HELO_ID | OP_TYPE | PROF_ID1 PROF_ID2 | STEP_TYPE | DURATION DISTANCE | ALTITUDE | SPEED

1 A109 D STANDARD | 1 30 0 0 0

2 A109 D STANDARD | 1 H 30 0 0 0

3 A109 D STANDARD | 1 V 3 0 15 0

4 A109 D STANDARD | 1 E 0 100 0 30

5 A109 D STANDARD | 1 F 0 500 30 60

6 A109 D STANDARD | 1 D 0 3500 1000 0

7 A109 D STANDARD | 1 E 0 2800 0 116

8 A109 D STANDARD | 1 L 0 93100 0 0
Source: AEDT Version 3d, FLEET Database Version 3.40.6, FLT_ANP_HELICOPTER_PROCEDURES table

Prepared by: ATAC, December 2021

2.3 User-defined Profiles and Procedure Steps

This section describes how a user-defined profile (and procedure steps) are created to solve the problem
identified in Section 1.2. Although certain procedure steps are common between operation types, the
procedure steps for each are different enough that they warrant their own sections. This section uses a
cruise altitude of 2,000 feet above mean sea level (MSL) and speed of 145 knots (kn) in this section;
however, ATAC will use the appropriate SME-approved cruising altitude and speed for each route. For
the purpose of this request, the modeled cruising altitudes for each route will be between a range of 1500
to 5200 feet MSL. Similarly, the modeled cruising speeds for each route will be between a range of 130
to 170 knots ground speed.

2.3.1 Arrival

This section presents the methodology used to create a user-defined arrival A109 profile in support of
this project by creating a new set of procedure steps.

1. Copy existing values from correct [FLT_ANP_HELICOPTER_PROFILES] record, edit value of
PROF _ID1 field, and insert new record into table.

2. Copy existing values from correct [FLT_ANP_HELICOPTER_PROCEDURES] records and insert
new records into table.

3. Edit values of newly inserted records into [FLT_ANP_HELICOPTER_PROCEDURES] table:
a. ldentify elevation of operating runway end/helipad

b. Calculate cruise altitude, in feet, referenced to operating runway end/helipad elevation to
achieve a cruise altitude of 2,000 ft MSL using equation:

Elevationygrg = Elevationyg, — Elevationgg

where
Elevationgpg elevation in feet above operating runway end/helipad
Elevationys; elevation in feet above mean sea level
Elevationgg elevation in feet of operating runway end/helipad

ILHS HAA — Maine
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Store calculated Elevationygg value in ALTITUDE field of STEP_NUM ‘1. Set SPEED
field value to ‘145’ of STEP_NUM ‘1’

c. Calculate DISTANCE value of STEP_NUM ‘4’. Value is calculated keeping descent rate
equal to that of default profile. Descent rate of default step of 0.10416667 vertical feet per
horizontal foot ((1000 — 500) / 4800) (see Table 1).

i. Calculate vertical distance to descend by subtracting ALTITUDE value in
STEP_NUM ‘1’ by ALTITUDE in STEP_NUM ‘4’

ii. Solve for DISTANCE in STEP_NUM ‘4’ by dividing calculated vertical distance
value by descent rate.

iii. Store solved for value in DISTANCE field of STEP_NUM ‘4'.
d. Calculate DISTANCE value level cruise step (STEP_TYPE ‘L") of STEP_NUM 2.
i. Calculate cumulative flight trajectory distance. Divide by 2.

ii. Subtract from it, the cumulative distance from all subsequent steps.
iii. Store solved for value in DISTANCE field of STEP_NUM ‘2"

2.3.2 Departure

This section presents the methodology used to create a user-defined departure A109 profile in support
of this project by creating a new set of procedure steps.

1. Copy existing values from correct [FLT_ANP_HELICOPTER_PROFILES] record, edit value pf
PROF _ID1 field, and insert new record into table.

2. Copy existing values from correct [FLT_ANP_HELICOPTER_PROCEDURES] records and insert
new records into table.

3. Edit values of newly inserted records into [FLT_ANP_HELICOPTER_PROCEDURES] table:
a. lIdentify elevation of operating runway end/helipad

b. Calculate cruise altitude, in feet, referenced to operating runway end/helipad elevation to
achieve a cruise altitude of 2,000 ft MSL using equation:

Elevationygpg = Elevationyg, — Elevationgg

where
Elevationgpg elevation in feet above operating runway end/helipad
Elevationys; elevation in feet above mean sea level
Elevationgg elevation in feet of operating runway end/helipad

Store Elevationygy value in ALTITUDE field of STEP_NUM ‘6’.

c. Calculate DISTANCE value of STEP_NUM ‘6’. Value is calculated keeping ascent rate of
this step equal to that of default profile for the given step. Ascent rate of default step is
0.277143 vertical feet per horizontal foot ((1000 - 30) / 3500) (see Table 2).

i. Calculate vertical distance to ascend by subtracting ALTITUDE value in
STEP_NUM ‘6’ by ALTITUDE in STEP_NUM ‘5’

ii. Solve for DISTANCE in STEP_NUM ‘6’ by dividing calculated vertical distance
value by ascent rate.

ILHS HAA — Maine
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iii. Store solved for value in DISTANCE field of STEP_NUM ‘6’
d. Set value of SPEED field to ‘145’ for STEP_NUM ‘7’.
e. Calculate DISTANCE value level cruise step (STEP_TYPE ‘L") of STEP_NUM ‘8’
i. Calculate cumulative flight trajectory distance. Divide by 2.

ii. Subtract from it, the cumulative distance from all previous steps.
iii. Store solved for value in DISTANCE field of STEP_NUM ‘8'.

3 Analysis Demonstrating Change

As outlined in Section 5.3.2 of the “Guidance on Using the Aviation Environmental Design Tool (AEDT)
to Conduct Environmental Modeling for FAA Actions Subject to NEPA” document, noise results user-
defined profiles should be reported by placing noise receptors 0.5 nautical miles (NM) apart underneath
the flight path. This section presents an example scenario of implementing the methodology defined in
Section 2.3 followed by the noise results comparing the default and user-defined profiles applied to the
example scenario. Similar to previous sections, data presented in this section uses a cruise altitude of
2,000 ft MSL and speed of 145 kn; however, ATAC will use the appropriate SME-approved cruising
altitude and speed for each route. For the purpose of this request, the modeled cruising altitudes for each
route will be between a range of 1500 to 5200 feet MSL. Similarly, the modeled cruising speeds for each
route will be between a range of 130 to 170 knots ground speed.

3.1 Example Scenario Definition

A flight track departing Eastern Maine Medical Center Heliport (MEQ2) and arriving to Northern Maine
Medical Center Heliport (ME48) is created. This flight is partitioned into 2 trajectories according to the
methodology in Section 2.1. Each partitioned trajectory is assigned an AgustaWestland A-109
(HELO_ID “A109") aircraft type with an operation count of “1.0”. Annualizations for all scenarios and
cases were set to “1.0".

Figure 2 is a map displaying both MEO2 and ME48 as orange triangles as well as the trajectory as a
yellow line.

ILHS HAA — Maine
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Figure 2 Scenario Trajectory Image
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Source: OpenStreetMap; ATAC, December 2021
Prepared by: ATAC, December 2021

All data presented from this point forward was generated from this example trajectory.

3.2 Comparative Noise Results

As a part of this submittal, noise results are reported by placing noise receptors 0.5 NM apart underneath
the flight path beginning from the helipad until 10 NM was reached. Noise results for each of the profiles
are presented in tabular and graphical format. It is noted that noise results were not computed with terrain
effects.

Table 3 presents the noise levels, using the Sound Exposure Level (SEL) metric measured in decibels
(dB), of the arrival default (see Table 1) and user-defined (see Table 5) profiles. Additionally, the starting
weight of the aircraft in pounds (Ibs) is presented.

Table 3 Example Scenario Comparative Arrival Noise Results

AEDT Helicopter Model: A109 Profile Weight: 5,730 Ibs
Receptors AEDT Default Profile User-Defined Profile Difference
(NM) (SEL dB) (SEL dB) (SEL dB)
0.0 104.96 104.96 0.00
0.5 94.32 94.32 0.00
1.0 91.90 92.12 0.22
15 89.67 90.36 0.69
2.0 87.43 87.87 0.44
25 85.11 85.51 0.40
3.0 84.99 85.94 0.95
35 84.98 85.78 0.80
4.0 84.98 85.77 0.79
4.5 84.97 85.76 0.79
5.0 84.97 85.76 0.79

ILHS HAA — Maine
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AEDT Helicopter Model: A109 Profile Weight: 5,730 Ibs
Receptors AEDT Default Profile User-Defined Profile Difference
5.5 84.97 85.76 0.79
6.0 84.97 85.76 0.79
6.5 84.97 85.76 0.79
7.0 84.97 85.76 0.79
7.5 84.97 85.76 0.79
8.0 84.97 85.76 0.79
8.5 84.97 85.76 0.79
9.0 84.97 85.76 0.79
9.5 84.97 85.76 0.79
10.0 84.97 85.76 0.79
Source: ATAC, December 2021

Prepared by: ATAC, December 2021

It can be observed from Table 3 that small differences in noise levels do exist between arrival default
and user-defined profiles.

Table 4 presents the noise levels, using SEL metric measured dB, of the departure default (see Table
2) and user-defined (see Table 6) profiles. Additionally, the starting weight of the aircraft in pounds is

presented.

Table 4 Example Scenario Comparative Departure Noise Results

AEDT Helicopter Model: A109 Profile Weight: 5,730 Ibs
Receptors AEDT Default Profile User-Defined Profile Difference
(NM) (SEL dB) (SEL dB) (SEL dB)
0.0 108.86 108.86 0.00
0.5 87.30 87.29 -0.01
1.0 83.02 82.81 -0.21
15 84.66 80.24 -4.42
2.0 84.53 83.68 -0.85
25 84.52 83.61 -0.91
3.0 84.52 83.59 -0.93
35 84.52 83.59 -0.93
4.0 84.51 83.59 -0.92
4.5 84.51 83.58 -0.93
5.0 84.51 83.58 -0.93
5.5 84.51 83.58 -0.93
6.0 84.51 83.58 -0.93
6.5 84.51 83.58 -0.93
7.0 84.51 83.58 -0.93
7.5 84.51 83.58 -0.93
8.0 84.51 83.58 -0.93
8.5 84.51 83.58 -0.93
9.0 84.51 83.58 -0.93
9.5 84.51 83.58 -0.93
10.0 84.51 83.58 -0.93
Source: ATAC, December 2021

Prepared by: ATAC, December 2021
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It can be observed from Table 4 that small differences in noise levels do exist between departure default
and user-defined profiles.

4 Performance Characteristics

As outlined in Section 5.3.2 of the “Guidance on Using the Aviation Environmental Design Tool (AEDT)
to Conduct Environmental Modeling for FAA Actions Subject to NEPA” document, aircraft performance
characteristics must be correctly translated into the AEDT formatted profile. This section combines the
example scenario defined in Section 3.1 with the methodology to create user-defined profiles in Section
2.3 to produce the user-defined profiles and procedure steps for the example scenario. This section
contains sub-sections for each operation type and walks through the methodology in Section 2.3 step-
by-step and presents the resulting user-defined profile and procedure steps. Similar to previous sections,
data presented in this section uses a cruise altitude of 2,000 ft MSL and speed of 145 kn; however, ATAC
will use the appropriate SME-approved cruising altitude and speed for each route. For the purpose of this
request, the modeled cruising altitudes for each route will be between a range of 1500 to 5200 feet MSL.
Similarly, the modeled cruising speeds for each route will be between a range of 130 to 170 knots ground
speed.

4.1 Arrival

This section applies the methodology of creating an arrival user-defined profile (see Section 2.3.1) for
the example scenario and presents the resulting procedure steps.

4.1.1 Example

This section walks through creating of a user-defined arrival profile and procedure steps for the example
scenario.

1. Copy existing values from [FLT_ANP_HELICOPTER_PROFILES] where HELO_ID = ‘A109’ and
OP_TYPE ="A’. Set PROF_ID1 to unique value based on route and insert record into table.

2. Copy existing values from [FLT_ANP_HELICOPTER_PROCEDURES] where HELO_ID = ‘A109’
and OP_TYPE ="A'. For all records, set PROF_ID1 equal to unigue value and insert into table.

3. Edit values in [FLT_ANP_HELICOPTER_PROCEDURES] table:
a. Elevation of ‘H1’ helipad at ME48 = 600
b. Cruise Elevation = 1400 (1400 = 2000 - 600)

Store ‘1400’ in ALTITUDE field of STEP_NUM ‘1'. Set SPEED field value to ‘145’ of
STEP_NUM ‘1.

c. DISTANCE value of STEP_NUM ‘4’ = ‘8,907.2165’
i. Vertical distance to descend =900 (900 = 1400 — 500)
ii. Distance = 8,640 (8,640=900/ 0.10416667)
iii. Store ‘8,640’ in DISTANCE field of STEP_NUM ‘4.
d. DISTANCE value level cruise step (STEP_TYPE ‘L") of STEP_NUM ‘2’ = ‘431,805.93’

i. Cumulative flight trajectory distance (ft) = 897,126.3. Divide by 2 = 448,563.15
(448,563.15 = 897,126.3 / 2).

ii. Cumulative distance of all subsequent steps = 16,490 (16,490 = 5000 + 8640 +
2850). Subtract it from 448,563.15 = 431,805.93 (432,073.15 = 448,563.15 —
16,490)

ILHS HAA — Maine
AEDT User-Defined Profile Submission August 2022
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iii. Store ‘432,073.15 in DISTANCE field of STEP_NUM ‘2".
4.1.2 Result

Table 5 contains the result of applying the methodology from Section 2.3.1 on the example scenario in
AEDT format. Additionally, values for the PROF_ID1 field are edited to provide a unique name. The origin
airport/heliport code and destination airport/heliport code are concatenated with an underscore to
populate these fields. Cells shaded grey indicate values edited when creating user-defined profiles and
procedure steps.

Table 5 User-Defined A109 Arrival Helicopter Procedure Steps

STEP_NUM | HELO_ID | OP_TYPE PROF_ID1 PROF_ID2 | STEP_TYPE | DURATION DISTANCE | ALTITUDE | SPEED
1 A109 A MEO2 ME48 | 1 S 0 0 1400 145
2 A109 A MEO2 ME48 | 1 L 0 432073.15 | 0 0

3 A109 A MEO2 ME48 | 1 B 0 5000 0 60

4 A109 A MEO2 ME48 | 1 A 0 8640 500 0

5 A109 A MEO2 ME48 | 1 C 0 2850 15 0

6 A109 A MEO2 ME48 | 1 Y 3 0 0 0

7 A109 A MEO2 ME48 | 1 H 30 0 0

8 A109 A MEO2 ME48 | 1 G 30 0 0
Source: ATAC, December 2021

Prepared by: ATAC, December 2021

4.2 Departure

This section applies the methodology of creating a departure user-defined profile (see Section 2.3.2) for
the example scenario and presents the resulting procedure steps.

4.2.1 Example

This section walks through creating of a user-defined departure profile and procedure steps for the
example scenario.

1. Copy existing values from [FLT_ANP_HELICOPTER_PROFILES] where HELO_ID = ‘A109’ and
OP_TYPE ='D’. Set PROF_ID1 to unique value based on route and insert record into table.

2. Copy existing values from [FLT_ANP_HELICOPTER_PROCEDURES] where HELO_ID = ‘A109’
and OP_TYPE ="'D’. For all records, set PROF_ID1 equal to unique value and insert into table.

3. Editvalues in [FLT_ANP_HELICOPTER_PROCEDURES] table:
a. Elevation of ‘H1’ helipad at MEO2 = 145
b. Cruise Elevation = 1855 (1855 = 2000 - 145)
Store ‘1855’ in ALTITUDE field of STEP_NUM ‘6’
c. DISTANCE value of STEP_NUM ‘6’ = '6,585.052’
i. Vertical distance to descend = 1825 (1825 = 1855 — 30)
ii. Distance =6,585.052 (6,585.052 = 1825/ 0.277143)
iii. Store ‘6,585.052" in DISTANCE field of STEP_NUM ‘6’
d. Set SPEED field value to ‘145’ of STEP_NUM ‘7"

ILHS HAA — Maine
August 2022 AEDT User-Defined Profile Submission
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e. DISTANCE value level cruise step (STEP_TYPE ‘L") of STEP_NUM ‘8’ = ‘438,578.1°

i. Cumulative flight trajectory distance (ft) = 897,126.3. Divide by 2 = 448,563.15
(448,563.15 = 897,126.3 / 2).

ii. Cumulative distance of all previous steps = 10,291.75 (10,291.75 = 2800 +
6891.753 + 500 + 100). Subtract it from 448,563.15 = 438,271.40 (438,271.40 =
448,563.15 — 10,291.75)

iii. Store ‘438,271.40’ in DISTANCE field of STEP_NUM ‘8.
4.2.2 Result

Table 6 contains the result of applying the methodology from Section 2.3.2 on the example scenario in
AEDT format. The origin airport/heliport code and destination airport/heliport code are concatenated with
an underscore to populate these fields. Cells shaded grey indicate values edited when creating user-
defined profiles and procedure steps.

Table 6 User-Defined A109 Departure Helicopter Procedure Steps

STEP_NUM | HELO_ID | OP_TYPE PROF_ID1 PROF_ID2 | STEP_TYPE | DURATION DISTANCE | ALTITUDE | SPEED
1 A109 D MEO2 ME48 | 1 G 30 0 0 0

2 A109 D MEO2 ME48 | 1 H 30 0 0 0

3 A109 D MEO2 ME48 | 1 \Y 3 15 0

4 A109 D MEO2 ME48 | 1 E 0 100 0 30

5 A109 D MEO2 ME48 | 1 F 0 500 30 60

6 A109 D MEO2 ME48 | 1 D 0 6585.0515 | 1855 0

7 A109 D MEO2 ME48 | 1 E 0 2800 0 145
8 A109 D MEO2 ME48 | 1 L 0 438578.1 0 0
Source: ATAC, December 2021

Prepared by: ATAC, December 2021

5 Graphical and Tabular Comparison

Section 5.3.2 of the “Guidance on Using the Aviation Environmental Design Tool (AEDT) to Conduct
Environmental Modeling for FAA Actions Subject to NEPA” document also describes that graphics and
tables depicting each proposed change in profile be provided to display the effect on aircraft performance
in altitude vs distance and speed vs distance.

This section provides charts and tables based on the example scenario (see Section 3.1). As the user-
defined profile is longer than the default profile, plots are displayed with data truncated or linearly
interpolated to the shorter value such that equitable comparisons are made. Complete data is presented
in tables for transparency.

Additionally, this section includes a quantitative comparison comparing user-defined and default profiles
is provided. Similar to previous sections, data presented in this section uses a cruise altitude of 2,000 ft
MSL and speed of 145 kn; however, ATAC will use the appropriate SME-approved cruising altitude and
speed for each route. For the purpose of this request, the modeled cruising altitudes for each route will
be between a range of 1500 to 5200 feet MSL. Similarly, the modeled cruising speeds for each route will
be between a range of 130 to 170 knots ground speed.

ILHS HAA — Maine
AEDT User-Defined Profile Submission August 2022
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5.1 Altitude vs Distance

This section contains tables and graphs of track distance from the helipad (NM) and altitude (MSL ft) of
the default and user-defined profiles for each operation type.

5.1.1 Arrival

Table 7 and Table 8 contain the distance and altitude values of the default and user-defined arrival
profiles from the example scenario for the arrival operation type, respectively.

Table 7 Default A109 Arrival Profile — Altitude vs Track Distance Comparison

Track Distance from Helipad (NM) Altitude MSL (ft)
0.0 600.0
0.0 600.0
0.0 600.0
0.0 615.0
0.1 668.9
0.2 830.6
0.5 1,100.0
1.3 1,600.0
15 1,600.0
1.7 1,600.0
2.1 1,600.0
16.4 1,600.0
Source: ATAC, December 2021

Prepared by: ATAC, December 2021

Table 8 User-Defined A109 Arrival Profile — Altitude vs Track Distance Comparison

Track Distance from Helipad (NM) Altitude MSL (ft)
0.0 600.0
0.0 600.0
0.0 600.0
0.0 615.0
0.1 668.9
0.2 830.6
0.5 1,100.0
1.9 2,000.0
2.0 2,000.0
2.1 2,000.0
2.3 2,000.0
25 2,000.0
2.7 2,000.0
73.8 2,000.0

ILHS HAA — Maine
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Track Distance from Helipad (NM) Altitude MSL (ft)
73.8 2,000.0

Source: ATAC, December 2021
Prepared by: ATAC, December 2021

The data from Table 7 and Table 8 is plotted in Figure 3. The default altitude profile is represented by
the blue line. The user-defined altitude profile is represented by the orange line.

Figure 3 A109 Arrival Profile — Altitude vs Track Distance Comparison
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Prepared by: ATAC, December 2021

It is noted from the figure that the default profile’s cruise altitude is equal to 1,000 feet above the helipad
altitude (600 ft), which is the default behavior of helicopter profiles in AEDT. Note that the user-defined
cruise altitude has been adjusted such that the cruise occurs at 2,000 ft MSL. Additionally, note how the
rate of descent of the two profiles matches.

5.1.2 Departure

Table 9 and Table 10 contain the distance and altitude values of the default and user-defined departure
profiles from the example scenario for the departure operation type, respectively.

ILHS HAA — Maine
AEDT User-Defined Profile Submission August 2022
17



ATAars

Table 9 Default A109 Departure Profile — Altitude vs Track Distance Comparison

Track Distance from Helipad (NM) Altitude MSL (ft)
0.0 145.0
0.0 145.0
0.0 145.0
0.0 160.0
0.0 160.0
0.0 160.0
0.0 160.0
0.1 166.3
0.1 175.0
0.7 1,145.0
0.8 1,145.0
0.9 1,145.0
1.1 1,145.0
16.5 1,145.0
Source: ATAC, December 2021

Prepared by: ATAC, December 2021

Table 10 User-defined A109 Departure Profile — Altitude vs Track Distance Comparison

Track Distance from Helipad (NM) Altitude MSL (ft)
0.0 145.0
0.0 145.0
0.0 145.0
0.0 160.0
0.0 160.0
0.0 160.0
0.0 160.0
0.1 166.3
0.1 175.0
1.2 2,000.0
1.2 2,000.0
1.3 2,000.0
1.4 2,000.0
15 2,000.0
1.6 2,000.0
73.8 2,000.0
73.8 2,000.0
Source: ATAC, December 2021

Prepared by: ATAC, December 2021
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The data from Table 9 and Table 10 is plotted in Figure 4. The default altitude profile is represented by
the blue line. The user-defined altitude profile is represented by the orange line.

Figure 4 A109 Departure Profile — Altitude vs Track Distance Comparison
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It is noted from the figure that the default profile’s cruise altitude is equal to 1,000 feet above the helipad
altitude (145 ft), which is the default behavior of helicopter profiles in AEDT. Note that the user-defined
cruise altitude has been adjusted such that the cruise occurs at 2,000 ft MSL. Additionally, note how the
rate of ascent of the two profiles matches.

5.2 Speed vs Distance

This section contains tables and graphs of track distance from the helipad (NM) and speed (groundspeed
in kts) of the default and user-defined profiles for each operation type.

5.2.1 Arrival

Table 11 and Table 12 contain the distance and speed values of the default and user-defined arrival
profiles from the example scenario for the arrival operation type, respectively.

ILHS HAA — Maine
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Table 11 Default A109 Arrival Profile — Speed vs Track Distance Comparison

Track Distance from Helipad (NM) Groundspeed (kts)
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.1 20.0
0.2 40.0
0.5 60.0
1.3 60.0
15 78.7
1.7 97.3
2.1 116.0
16.4 116.0
Source: ATAC, December 2021

Prepared by: ATAC, December 2021

Table 12 User-defined A109 Arrival Profile — Speed vs Track Distance Comparison

Track Distance from Helipad (NM) Groundspeed (kts)
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.1 20.0
0.2 40.0
0.5 60.0
1.9 60.0
2.0 77.0
2.1 94.0
2.3 111.0
25 128.0
2.7 145.0
73.8 145.0
73.8 145.0
Source: ATAC, December 2021

Prepared by: ATAC, December 2021

The data from Table 11 and Table 12 is plotted in Figure 5. The default speed profile is represented by
the blue line. The user-defined speed profile is represented by the orange line.
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Speed (groundspeed in kts)
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It is noted from the figure that the default profile’s cruise speed is slower than the user-defined profile’s
cruise speed. Additionally, note the difference in speed values during descent. This may exist as a
byproduct of matching the altitude profiles during descent.

5.2.2 Departure

Table 13 and Table 14 contain the distance and speed values of the default and user-defined departure
profiles from the example scenario for the departure operation type, respectively.

Table 13 Default A109 Departure Profile — Speed vs Track Distance Comparison

Track Distance from Helipad (NM) Groundspeed (kts)
0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 15.0

0.0 30.0
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Track Distance from Helipad (NM) Groundspeed (kts)
0.1 45.0

0.1 60.0

0.7 60.0

0.8 78.7

0.9 97.3

1.1 116.0

16.5 116.0

Source: ATAC, December 2021

Prepared by: ATAC, December 2021

Table 14 User-defined A109 Departure Profile — Speed vs Track Distance Comparison

Track Distance from Helipad (NM) Groundspeed (kts)
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 15.0
0.0 30.0
0.1 45.0
0.1 60.0
1.2 60.0
1.2 77.0
1.3 94.0
14 111.0
15 128.0
1.6 145.0
73.8 145.0
73.8 145.0
Source: ATAC, December 2021

Prepared by: ATAC, December 2021

The data from Table 13 and Table 14 is plotted in Figure 6. The default speed profile is represented by
the blue line. The user-defined speed profile is represented by the orange line.
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Figure 6 A109 Departure Profile — Speed vs Track Distance Comparison
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It is noted from the figure that the default profile’s cruise speed is slower than the user-defined profile’s
cruise speed. Additionally, note the difference in speed values during ascent. This may exist as a
byproduct of matching the altitude profiles during ascent.

5.3 Quantitative Comparison

The objective of this analysis is to demonstrate the magnitude of differences between default and user-
defined profiles with respect to aircraft performance. This section describes the methodology and results
of making quantitative comparisons between profiles. Similar to previous sections, data presented in this
section uses a cruise altitude of 2,000 ft MSL and speed of 145 kn; however, ATAC will use the
appropriate SME-approved cruising altitude and speed for each route. For the purpose of this request,
the modeled cruising altitudes for each route will be between a range of 1500 to 5200 feet MSL. Similarly,
the modeled cruising speeds for each route will be between a range of 130 to 170 knots ground speed.

5.3.1 Methodology

A commonly used measure of the differences between values is the root-mean-square error (RMSE).
RMSE is computed by calculating the square root of the average of squared errors. In this application,
the error is the difference between the default value and the user-defined value for altitude and speed.
These differences were calculated every 0.01 NM along the track. RMSE is defined by the following
formula where y is equal to user-defined value and y is the default value:
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RMSE = ’M
n

A RMSE value of 0 indicates that the default and user-defined values are identical. In general, lower
RMSE values indicate the default and user-defined values are similar and higher RMSE values indicate
less similarity. It should be noted that comparisons across parameters are invalid because RMSE is
dependent on the scale of numbers used. In other words, the RMSE value for altitude cannot be
compared to the RMSE value for speed.

5.3.2 Results

This section quantitatively compares the results of the default and user-defined profiles for altitude and
speed using the methodology presented in Section 5.3.1. presents the RMSE values calculated for each
aircraft performance parameter.

Table 15 RMSE Summary Table

RMSE Values
Operation Type Altitude Speed
Arrival 378.6 27.6
Departure 828.4 28.6

Source: ATAC, December 2021
Prepared by: ATAC, December 2021

The RMSE values from Table 15 for altitude indicate that neither the arrival nor departure user-defined
profiles are identical to the default altitude profile. Compared to the arrival profile, the larger RMSE altitude
value for the departure profile indicates that the departure user-defined profile has a larger error than the
arrival user-defined profile when compared to their respective default altitude profiles. Both errors can be
largely explained by the different cruising altitudes specified by the profile. It is noted that the difference
in operating helipad elevation (Arrival: 600 ft, Departure: 145 ft, see Section 4) contributes to the
differences in these error values.

The RMSE values from Table 15 for speed indicate that neither the arrival nor departure user-defined
profiles are identical to the default speed profile. The arrival and departure user-defined speed profiles
have a similar magnitude of error from their respective default profiles.

6 Conclusion

ATAC is seeking approval of the presented methodology of creating user-defined helicopter profiles to
model environmental consequences of proposed helicopter routes supporting the ILHS HAA project. The
proposed solution relies on AEDT-default data as a starting point and edits targeted profile values to
accurately model proposed operations on helicopter routes. This is a viable method that stays within
reasonable levels of effort with respect to project timeline to model operations while maintaining high
levels of modeling fidelity.
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Appendix A — AEDT Helicopter Procedure Step Definitions

Step Type | Description State | Parameters

A Approach at constant KTAS Move | Dist Alt

D Depart at constant KTAS Move | Dist Alt

L Level flyover at constant KTAS Move | Dist

G Ground idle Static | Dur

H Flight idle Static | Dur

I Hover in ground effect Static | Dur

J Hover out of ground effect Static | Dur

\% Vertical ascent in ground effect Static | Dur Alt

W Vertical ascent out of ground effect Static | Dur Alt

Y Vertical descent in ground effect Static | Dur Alt

4 Vertical descent out of ground effect Static | Dur Alt

B Approach with horizontal deceleration Move | Dist Spd

C Approach with descending deceleration Move | Dist Alt Spd

E Depart with horizontal acceleration Move | Dist Spd

F Depart with climbing acceleration Move | Dist Alt Spd

X Taxi at constant speed Move | Spd

S Start altitude (feet AFE) at constant KTAS | -- Alt Spd
Source: U.S. Department of Transportation, Federal Aviation Administration, Aviation Environmental Design Tool

(AEDT) Version 3d User Manual; Appendix L.2.2 Helicopter Procedure Step Types (Pp. 425), March 2021
Prepared by: ATAC, December 2021
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U.S. Department
of Transportation

Federal Aviation
Administration

Washington, D.C. 20591

8/16/2022

Andrew Pieroni

Environmental Protection Specialist
Mission Support Services

Eastern Service Center

Federal Aviation Administration
1701 Columbia Avenue

College Park, GA 30337

Dear Andrew,

The Office of Environment and Energy (AEE) has reviewed the proposed non-standard
revised noise modeling methodology to develop user-defined helicopter profiles in
AEDT 3d to be used for Instrument Flight Procedures Low-level Helicopter System
(ILHS) to support Helicopter Air Ambulance (HAA) operations along proposed new
routes using the AgustaWestland A-109 (A-109) helicopter throughout the state of
Maine. This request is in support of an Environmental Assessment (EA) for the
establishment of the proposed routes and airspace in conjunction with the project.

The Proposed Action is for the FAA to establish formal airspace procedures for
commonly flown routes by LifeFlight of Maine operating the A-109 helicopter.
Multiple routes and procedures are proposed and will be utilized by LifeFlight of Maine
to support en route emergency service operations to and from hospitals and medical
facilities throughout the state at a range of cruise altitudes from 1,500 to 5,200 feet
above Mean Sea Level (MSL), and cruise speeds of 130 to 170 knots Ground Speed
(GS).

As the standard helicopter arrival and departure profiles for the A-109 (ANP ID A109)
in AEDT 3d do not reach the typical range of cruising altitudes, distance, and cruise
speeds to represent profiles on the proposed ILHS HAA helicopter procedures they are
currently not suitable for analysis of the Proposed Action. In accordance with FAA
guidance as detailed in the document “Guidance on Using the Aviation Environmental
Design Tool (AEDT) to Conduct Environmental Modeling for FAA Actions Subject to
NEPA”!, use of non-default methods or data for environmental analysis of FAA actions
within AEDT must be approved by AEE. This letter serves as AEE’s response to the
revised methodology developed in the ATAC report titled “Instrument Flight
Procedures Low-level Helicopter System (ILHS) to support Helicopter Air Ambulance

! Federal Aviation Administration, Guidance on Using the Aviation Environmental Design Tool (AEDT)
to Conduct Environmental Modeling for FAA Actions Subject to NEPA, Retrieved from
https://aedt.faa.gov/Documents/guidance aedt nepa.pdf on August 16, 2022

Office of Environment and Energy 800 Independence Ave., S.W.
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(HAA) AEDT User-Defined Profile Submission — User-Defined Profiles” dated August
5,2022.

The proposed revised methodology for developing user-defined helicopter profiles on a
route-by-route basis in AEDT 3d over a range of cruise altitudes and speeds appears to
be adequate for this analysis; therefore, AEE concurs with the methodology proposed
for this project. Please understand that this approval is limited to this particular EA for
the ILHS HAA project for the A-109 using cruise altitudes ranging from 1,500 to 5,200
feet MSL, cruise speeds of 130 to 170 knots GS, and for use with AEDT 3d only.
Further non-standard AEDT inputs or methodologies for additional projects at this or
any other site will require separate approval.

Sincerely,

Donald Scata
Manager
AEE-100/Noise Division

cc: ATO-AJV Contacts (James Arrighi AJV-S230, Charles Gibson, AJV-E250)
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