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Acronyms

AGL — Above Ground Level

ATD — Anthropomorphic Test Device

BLM —Bureau of Land Management

CG —Center of Gravity

EMT —Emergency Medical Technician

FAA — Federal Aviation Administration

FPM — Feet Per Minute

FS — Forest Service

FSDO - FlightStandards District Office

FSH — Forest Service Handbook

FSM — Forest Service Manual

ICAO —International Civil Aviation Organization

IFR — Instrument Flight Rules

ISA — International Standard Atmosphere

ISMOG - Interagency Smokejumper Operations Guide
ISPOG — Interagency Smokejumper Pilots Operations Guide
KCAS — Knots-Calibrated Air Speed

KIAS — Knots-Indicated Air Speed

MSL — Mean Sea Level

NIAC —National Interagency Aviation Committee
NTDP — National Technology and Development Program
NWCG — National Wildfire Coordinating Group

OAS - Office of Aviation Services

PAO — ProjectAir Officer

PMA — Parts Manufacturing Approval

RASM —Regional Aviation Safety Manager

RPM — Revolutions Per Minute

SAS — Stability Augmentation System

SASES — Smokejumper AircraftScreening Evaluation Subcommittee
SME — Subject Matter Expert

STC — Supplemental Type Certificate

TC —Type Certificate

USDA —United States Department of Agriculture
USDI — United States Department of the Interior

VFR —Visual FlightRules

VMC - Velocity Minimum Control

VS1 — Velocity Stall in One Specified Configuration
VXSE — Velocity Best Angle of Climb, Single Engine
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REVIEW AND APPROVAL SMOKEJUMPER AIRCRAFT EVALUATION PROCESS

Review and Approval

This process document was created and is maintained by the Smokejumper Aircraft Screening and
Evaluation Subcommittee (SASES). Prepared by On Course Safety, LLC at the request of the SASES Chair,
it was reviewed by the following SASES members and advisors:

Roger Staats, National Smokejumper Program Manager, FS (Chair)
John Nelson, Branch Chief, Airworthiness, FS (Member)

Terry Pena, Pilot, OAS (Member)

Eric Shilling, Pilot, FS (Member)

Knute Olson, Smokejumper, FS (Member)

Mel Tenneson, Smokejumper, BLM (Member)

Tom Kubichek, Smokejumper, BLM (Member)

Nate Hesse, Smokejumper Equipment Specialist, NTDP, FS (Advisor)
Paul Linse, Branch Chief, Aviation Operations, FS (NIAC Chair)

This documentis recommended as working process by the SASES Chairas follows:

[s/ Reger Staaze 1/25/2017
Roger Staats, National Smokejumper Program Manager Date
SASES Chair

The Smokejumper Aircraft Evaluation Processis a “working process” and will be forwarded to the
National Wildfire Coordinating Group (NWCG) National Interagency Aviation Committee 18 (NIAC) Chair
priorto an aircraft evaluation.
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Revisions

This documentis maintained by the Smokejumper Aircraft Screening and Evaluation Subcommittee
(SASES). Asneeded, recommendations for revisions may be submitted by smokejumping or aviation
groups or by individuals. Revisions of thisdocument must be approved and accomplished by SASES.

Revision Log

The following chart tracks revisions and amendments made to the Interagency Smokejumper Aircraft
Evaluation Process. This chart may also serve as a place where users can track theirown suggestions or
recommendations forfuture updates.

Tracking Section

No. No. Revision/Amendment Summary Date
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Revision Request Form

Please use the following form to submitrevision requests forthe Interagency Smokejumper Aircraft
Evaluation Process to the Smokejumper Aircraft Screening and Evaluation Subcommittee (SASES) Chair.

INTERAGENCY SMOKEJUMPER AIRCRAFT EVALUATION PROCESS
REVISION REQUEST FORM

Section Section Description Page

Original Text in Question:

Description of Proposed Revision:

Please attach additional details, supporting documentation, recommendations, and/or comments.

Change Requested By: Change Approved By SASES:
Name: o Yes
Title: oNo
Agency/Region:
Date: Date:
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1.1

1.2

Introduction

The USDA Forest Service (FS), the USDI Bureau of Land Management (BLM), and the USDI
Office of Aviation Services (OAS) maintain a List of Approved Smokejumper Aircraft. Foran
aircraft to be placed onthe approved list, it must successfully demonstrate suitability for
smokejumping. Completeinformation necessary to determinean aircraft's suitability for
smokejumpingis obtained by conducting an aircraft evaluation.

The criteriafor an approved smokejumper aircraft were developed and are maintained by the
Smokejumper Aircraft Screening and Evaluation Subcommittee (SASES). SASES membership
includes smokejumping and aviation representatives fromthe FS, BLM, and OAS.

A Smokejumper Aircraft Evaluation may be called for when fire management planning has
identified aneedforan aircraft of a certain size, airspeed or configuration, and an aircraft
meeting the identified requirementsis not available on the approved list. Or, an evaluation
may be called forif a new aircraft model appears onthe market which seemslikely to provide
favorable, and needed, cost competition. Anotherreasonforan evaluation would be if too
few approved aircraft were available to meetfirefighting needs.

Evaluation of a candidate smokejumper aircraftisinitiated by asponsor, usually an agency
with a smokejumper program (FSor BLM). Whenthe FSor BLM fund an evaluation, the
funding should coverall costs associated with the main Smokejumper Aircraft Evaluation
structure. At the time of funding, it must be determined by the agency funding the evaluation
if funding will cover miscellaneous support personnel’s wages and travel expenses orifitis
the expectation thatall smokejumper units will be required to coverthese expenses for their
participants. Fundingstructure and expectations should be clearand based on a formal
agreement.

Objectives
The objectives of thisdocument are to:
1. Documentthe processforconductinga Smokejumper Aircraft Evaluation.
2. Explainthe rationale forvarioustechnical requirements for smokejumper aircraft.

3. Serve asan Evaluation Planforpersonnel tasked to accomplish aSmokejumper Aircraft
Evaluation.

Evaluation Process

The steps for completingaSmokejumper Aircraft Evaluation are as follows:

1. Thesponsoringagency preparesapreliminary reportonthe candidate smokejumper
aircraft and forwards this report to SASES.

2. SASESreviewsthe sponsor’s preliminary reportand recommends by memo to NIAC
technical acceptance orrejection of the sponsor’s proposal. NIAC may accept, return
for clarification, orreject SASES’s recommendation.
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NIAC makes a recommendationtothe memberagenciesfortheiruse.

Pendingthe availability of funding to accomplish the evaluation, an Evaluation Director
isappointed by the sponsoringagency and Flight Performance and Functional
Evaluations are accomplished according tothe Interagency Smokejumper Aircraft
Evaluation Process.

If the aircraft successfully meets all evaluation criteriaand requirements in the Flight
Performance and Functional Evaluations (see Sections4and 5 of this document),
needed accessories (static-lineanchorcables, jump steps, etc.) are designed and
fabricated.

Ifthe agency does notown the aircraft being evaluated, the sponsoring agency arranges
to contract the candidate aircraftfor a Field Evaluation.

A Field Evaluationis performed (see Section 6 of thisdocument). If the aircraft
performsthe smokejumper mission safely, efficiently and with noissues, the sponsoring
agency beginsthe processto obtain Federal Aviation Administration (FAA) Supplemental
Type Certificates (STCs) for the static-lineanchor cables, if applicable.

The Evaluation Directorthen submits acomplete package of all staff work documenting
that the candidate aircraft has metall the requirements foran approved smokejumper
aircraft. SASESreviews this package. If the package is complete and acceptable, SASES
recommends to managementthatthe aircraft be added to the List of Approved
Smokejumper Aircraft.

Figure 1: Interagency Smokejumper Aircraft Evaluation Process
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1.3

1.4

1.5

Evaluation Structure

A Smokejumper Aircraft Evaluation is structured to identify flight performance characteristics,
safe deployment of standard smokejumping parachutes, special accessories needed, and
proceduresto allow safe smokejumping. Acomplete evaluation consists of the following
evaluations, design work, and reports:

1. Pre-evaluationidentification, design, fabrication, and installation of temporary
smokejumping accessories, and special exterior camera mounts, needed to accomplish
the evaluation.

2. Flight Performance Evaluation and Functional Evaluation; development of preliminary
operational guidelines foraField Evaluation.

3. Design, drawing, fabrication, and installation of prototype smokejumping accessories for
the Field Evaluation.

4, Field Evaluation.

5. Final accessories refinement, pull-test, drawings of accessories, and FAA STC of anchor
cable designs.

6. Preparationofthe Final Evaluation Package to document the evaluation.

A complete Smokejumper Aircraft Evaluation takes place overan extended timeand portions
of the evaluation may occurin differentlocations. However, all steps of the evaluation must
take place with coordination and leadership provided by an Evaluation Director.

Air Operations and Smokejumper Safety

Procedures, equipment, and qualifications of smokejumpers, cargo droppers, spotters, pilots,
and other personnel participatingin the flight and airdrop portions of the evaluation will
conformto requirements of FSM 5700, FSH 5709.16, Interagency Smokejumper Pilots
Operations Guide (ISPOG), Interagency Smokejumper Operations Guide (ISMOG), and the
National Smokejumper Training Guide.

Where exceptions to standard procedures are required, approval willbe obtained at the
appropriate organizational level(s), appropriate risk assessment(s) will be completed, and
specificsafety procedures will be coveredin detail during evaluation briefings.

Responsibility for flight and airdrop safety rests with the Evaluation Directorandis alsoan
inherentresponsibility of all members of the evaluation organization. Propersafety
procedures and communications procedures are inherentin the structure of a Smokejumper
Aircraft Evaluation.

Evaluation Staff

See Section 8 of this document fororganization charts for evaluation staffing.

A successful Smokejumper Aircraft Evaluation depends on the participation of aviation
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managers, working smokejumper aircraft pilots, and smokejumpers from the FS and BLM.
Accomplishing an evaluation also depends heavily on design engineering, drafting, machine
shop fabrication capabilities, professional photography, and knowledge of test and evaluation
procedures.

For many evaluation team members, participation during the 3- to 5-day Flight Performance
Evaluation and Functional Evaluation is the only commitment of work time required.
However, forthe Evaluation Directorand the Accessories Design Team, asignificant
commitmentspanning one ormore yearsisrequired to oversee and completeall aspects of
the evaluation.

While SASES was created to oversee and conduct smokejumper aircraft evaluations, NTDP has
playedacrucial role inthe process since the mid-1970's. NTDP maintains a staff experienced
inconductingtests and evaluations. Also, NTDP maintains an appropriate staff forthe
photography, engineering, and drafting needed foraccessories design.

Additionally, each agency (FSand BLM) has policy requirements for the modification and
maintenance of theirowned and contracted aircraft; airworthiness and engineering SMEs are
part of the developmentteamto ensure these agency requirements are met.

Since the mid-1970's, NTDP Evaluation Directors have assigned responsibility for conducting
the Flight Performance Evaluation to an aeronautical engineer or professional aviator from
the FS or BLM. Whileitisdesirable to have anaeronautical engineerinvolved, the Flight
Performance Evaluation does notrequire flight maneuvers outside those allowed by the
aircraft flight manual. Forthisreason, anaeronautical engineeris notabsolutely required
unlessrequired by the FAA certification plan forthe STC being developed. When possible,
both a professional aviatorand an aeronautical engineer should be involved in the Flight
Performance Evaluation.

Evaluationteam members are selected by the sponsoringagency and submitted to SASES.
Standard duties and responsibilities of the evaluation team members are outlined below.
Additional duties and responsibilities specificto an evaluation will be covered in briefings as
required.

Smokejumper Aircraft Screening and Evaluation Subcommittee (SASES)
SASES s responsible for:

1. Receiving, reviewing, and evaluating the technical merit of reports received from
sponsoragencies.

2. Recommendingapproval orrejection of aircraft evaluation proposals to NIAC. Itis upto
each memberagency of NIACto adopt or reject the recommendations.

3. Forwardingthe Sponsor Agency Preliminary Reportand other pertinentinformation to
the appointed Evaluation Director when an aircraft evaluation has been approved.

4. Reviewingthe final documentation package on completion of an aircraft evaluation, and
recommendingto the Director of Fire and Aviation Management and Director of the
Office of Aviation Services whetherto acceptor reject the aircraft forinclusion on the
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1.5.2
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1.5.6

1.5.7

List of Approved Smokejumper Aircraft.

Sponsor Agency

The sponsorof a candidate smokejumperaircraftis usually an agency with asmokejumper
program (FSor BLM). The sponsoringagencyisresponsibleforpreparingareportas
describedin Section 2 of this documentand providing this report to the SASES Chair. SASES's
annual meetingis generallyinthe fall; the preliminary report should be submitted to SASES in
advance of this meetingto allow time for members to review the report. The sponsoring
agency should be prepared to contract a candidate aircraftforthe Field Evaluationif the
aircraft isnot agency owned.

Evaluation Director

The Evaluation Directoris appointed by the sponsoring agency and has overall responsibility
for conducting the evaluation, including planning, coordinating, scheduling, logistics, and
preparation of required reports. The Evaluation Directorisresponsibleforensuringthateach
evaluation activityis staffed with appropriate personnel. The Evaluation Director hasfinal
authority to modify, extend, orterminate all evaluation activities.

Smokejumper Base Manager’s Liaison

The Smokejumper Base Manager's liaison is appointed by the manager of the smokejumper
base chosen to supportthe evaluation. This position gives the Evaluation Directora contact
pointforcoordinating evaluation support with the host agency.

Safety Officer

The Safety Officeris appointed by the sponsoring agency. Responsibilities include analyzing
and bringingto the attention of the Evaluation Directorany circumstance oraspect of the
evaluation thatrequires special attention to reduce potential risks and hazards. The Safety
Officerwill have no additional role orresponsibility in the evaluation except that of Safety
Officer. This position should be filled by a Regional Aviation Safety Manager (RASM) or
someone with similar qualifications.

Evaluation Technical Writer

This position assists the Evaluation Directorin collecting and organizing notes, photos, and
data accumulated during the evaluation.

Project Air Officer (PAO)

The PAO is appointed by the sponsoringagency and will typically be asenior pilot oraviation
managerin the hostagency. Responsibilitiesinclude:

1. Assigning qualified agency and/or contract pilots to fly evaluation flights.

2. Verifying qualifications of agency and/or contract pilots assigned to the evaluation (in
coordination with the Branch Chief, Pilot Standardization).
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3. Ensuringthat pilots are properly equipped with protective clothingand equipment for
evaluation flights.

4. Ensuringthat pilots are briefed before the evaluation and as needed before each flight.
Briefing topics mustinclude air safety, air-to-airand air-to-ground communications,
formation flying techniques, and procedures.

5. Monitoringairsafety through all evaluation flights. The PAO has the authority to stop
any evaluation flightif any safety concerns arise.

6. Ensuringthat all airworthiness, STC, FAA Form 337, and/oradditional special
requirementsareinorder.

1.5.8 Pilots

Pilots are responsible for flying aircraftin accordance with established agency policies and the
evaluation plan. Pilots have final authority in flight safety matters aboard the aircraft. Pilot

dutiesinclude:

1. Attendingbriefingsand debriefings.

2. Complyingwithall standard procedures and requirements for designated flights as well
as any special evaluation requirements.

3. Aircraftcommunications.

4. Verifyingweightand balance data provided by the Loadmaster.
1.6  Flight Performance Evaluation Staff

1.6.1 Flight Performance Evaluation Conductor

The Flight Performance Evaluation Conductoris appointed by the sponsoring agency and has
overall responsibility for organizing and conducting the Flight Performance Evaluation. Duties
include:

1. Servingasa liaison with the aircraft manufacturerforaircraft performance and technical
data.

2. Providingtechnical advice on aircraft operation and performance.

3. Preparingloadschedule and calculating weight and balance datafor the Flight
Performance Evaluation.

4. Conductingthe prescribed Flight Performance Evaluation flights and recording data.

5. Providingthe Functional Evaluation Conductorwith information regarding
recommended drop speeds and flap settings after the Flight Performance Evaluation
flightand before the Functional Evaluation.

The Flight Performance Evaluation Conductor has the authority and responsibility to
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1.6.2

1.6.3

1.7

1.7.1

terminate the prescribed Flight Performance Evaluation flight(s) before completion for
reasons concerning flight safety.

Flight Performance Evaluation Assistant (s)

Flight Performance Evaluation Assistant(s) are appointed as needed by the sponsoring agency.
These individuals assist the Flight Performance Evaluation Conductorinreadingand recording
data duringthe Flight Performance Evaluation flight(s).

Flight Performance Evaluation Loadmaster

The Flight Performance Evaluation Loadmasteris appointed by the sponsoring agency. As
instructed by the Flight Performance Evaluation Conductor, the Loadmaster prepares ballast
load bundles, positions them on the evaluation aircraft, and restrains the loads using standard
procedures. The Loadmasterwill ensurethatthe Flight Performance Evaluation Conductor
and the evaluation aircraft pilot review weight and balance data before flights.

Accessories Design Team Staff

Accessories Design Team Leader

Typically, the Accessories Design Team Leaderis a mechanical oraeronautical engineer. This
individual must work closely with the Functional Evaluation Conductorto ensure that
accessories meet operational needs. The teamleader’sresponsibilities begin beforethe
Functional Evaluation takes place and extend beyond the Field Evaluation. Specificdutiesand

responsibilities are listed below:

1. Beforethe Functional Evaluation, ensuring thatadequate smokejumping accessories are
constructed and installed in the aircraft which will permit safe accomplishment of the
air drop portions of the Functional Evaluation. Also, provisions forexternally mounting

cameras needed forthe Functional Evaluation must be developed.

2. Duringthe Functional Evaluation, working with the Functional Evaluation Conductorto
ensure thataccessories compatible with operational proceduresidentified during the

Functional Evaluation can be designed.

3. Workingwith the sponsoringagency’s airworthiness and engineering SMEs to ensure
designs meettheir policy standards forthe modification and maintenance of owned and
contracted aircraft.

4. Beforethe Field Evaluation, ensuringthataccessories are designed and fabricated, that
an engineering structural analysisis completed, and that drawings are prepared.

5. Afterthe Field Evaluation, ensuring that designs are modified and finalized as
appropriate and that any work needed to obtain FAASTCs is completed by the
sponsoringagency.

6. Responsible forprovidingfinaldrawings of all smokejumperaccessories for the aircraft.

7. Through all stages of this work, ensuring that the design and configuration of
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1.7.2

1.7.3

1.7.4

1.7.5

1.7.6

1.8

1.8.1

accessories conformto established technical and operational standards, and that
designs are professionally engineered to pass strength tests when required.

Accessories Drafting Technician

Duties and responsibilities of the Accessories Drafting Technicianinclude:

1. Assistingthe Accessories Design Team Leader by ensuring thatadequate measurements
and photographs of the aircraft structure are obtained to permit preliminary and final
accessories drawings.

2. Producingthe preliminary and final drawings of required smokejumping accessories, as
assigned.

Accessories Photographer

The Accessories Photographerisresponsiblefor providing all photographs of aircraft
configuration and structure as requested by the Accessories Design Team Leaderand the
Accessories Drafting Technician.

Smokejumper Accessories Operational Expert

This position provides the Accessories Design Team Leaderwithinformation regarding
operational compatibility of aircraft accessories with standard smokejumper procedures.

Smokejumper Pilot Representative for Accessories

This pilot provides the Accessories Design Team Leaderinformation regardingthe
compatibility of aircraft accessories with flight safety.

Static-Line Anchor Pull-Test Conductor

This person conducts anchor pull-tests to demonstrate that they meet SASES strength
requirements. Also, whenan FAASTCis obtained, apull-testisrequired. Itisdesirable for
the Pull-Test Conductorto be the engineer who designed the anchor system. The Pull-Test
Conductorisresponsible to prepare aseparate planforthe pull-test. This person has
authority and responsibility to terminate a pull-test because of concerns regarding personal
safety or possible damage to an aircraft.

Functional Evaluation Staff

Functional Evaluation Conductor

This positionisresponsiblefor conducting the work sessions and evaluation flights prescribed
for the Functional Evaluation. The Functional Evaluation Conductor has authority to stop or
postpone any phase of the evaluation forsafety reasons. Specificdutiesinclude:

1. Determiningthatitissafe to conductairdrops using standard smokejumper cargo and
personnel parachutes before conductingany airdrops.



SMOKEJUMPER AIRCRAFT EVALUATION PROCESS INTRODUCTION

10.

11.

Obtaininginformation from the Flight Performance Evaluation Conductorregarding
airspeeds and flap settings for Functional Evaluation flights and obtaining information
regarding weightand balance of the functional evaluation loads.

When appropriate, coordinating with the Accessories Design Team Leaderto refine or
design new accessories.

Briefing evaluation jumpers, cargo droppers, pilots, drop zone personnel,
photographers, loadmaster, spotter, and other personnelatthe beginning of the
evaluation and as needed beforeeach flight.

Ensuringthat all FAA notifications required by FAR Part 105 have been obtained before
air drops.

Evaluating weather conditions that may postpone evaluation flights.

Ensuringthat required procedures, schedules, and communications are followed.

Determining, with the help of other evaluation team personnel, the proper procedures
for spotting, exiting the aircraft, cargo dropping, and emergency exits.

Conducting debriefing and critique sessions after each evaluation flight to resolve
problems and questions.

Maintainingalist of unresolved questions that need to be addressed and conducting an
evaluation team meetingto resolvethese questions before the functional evaluationis
completed.

Ensuringthat all required documentation is complete.

1.8.2 Functional Evaluation Photographer

Responsibilitiesinclude:

1.

2.

Providing photo and video coverage required in the Functional Evaluation.

Advising the Evaluation Conductor of support requirements needed to accomplish the
photographicmission.

Having photos processed and video edited as needed to meet schedules and deadlines.
Providing projectors forwork sessions.

Attendingbriefings and advising participants of special photographicneedsand
considerations.

Advisingthe Evaluation Conductor of special problemsin obtaining good photographic
coverage once the evaluation begins.

1.8.3 Functional Evaluation Drop Zone Manager

Responsibilities include:
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1. Procuringand preparing standard drop zone equipment, including marker panels, radio,
retrieval equipment, and otherequipment needed forthe drop zone.

2. Procuringastandard EMT kitand litterforthe drop zone. Arrangingfor a drop zone
EMT and for evacuationin case of injury.

3. Monitoringthe drop aircraft radio frequency duringall drops.

4. Providingtransportationtoandfrom the drop zone for evaluation personnel and
observers.

5. Retrievingand returning cargo to the Loadmasterafter evaluation flights.

6. Supervisingdropzone personnel assigned toretrievecargo. Providingtree climbing
equipment, if needed.

1.8.4 Functional Evaluation Loadmaster
Loadmasterresponsibilities include:
1. Preparingall cargo to be placed on the aircraft for each flight.

2. Weighing, loading, and restrainingall cargo for each flightin accordance with standard
procedures and aircraft restrictions.

3. Asnecessary, calculating the weight and balance of each load for review by the pilotand
Functional Evaluation Conductor.

4. Supervising personnel assignedto helprigcargo bundles andload aircraft.

5. Ensuringcompliance with otherstandard policies and procedures related to loadmaster
responsibilities not covered in this document.

1.8.5 Functional Evaluation Spotter(s)
Duties and responsibilities of spotter(s) include:

1. Performingapre-jump safety check of all jumpers.

2. Inspectingthe drop aircraftfor properloadingand correctinstallation of the static-line
anchor.

3. Fillingoutawork sessionform foreach flight (see Section 9 of this document forwork
session formtemplates), noting any problems, and providing copies of drop manifests to
the Evaluation Conductoratthe end of the evaluation.

4. Attendingbriefingsforeach evaluation flight.
5. Assistingthe Loadmasterwith properloading of cargo and jumpers.

6. Droppingcargo and jumpersaccordingtoload manifestsandinstructions fromthe
Functional Evaluation Conductor.
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1.8.6

1.8.7

1.8.8

1.9

19.1

7. Complying with otherstandard policies and procedures related to spotting that are not
coveredinthisdocument. The spotterhasthe authority to immediately stop or
postpone jumpingorcargo dropping for reasons related to the safety of the airdrop.

Functional Evaluation Smokejumpers

Responsibilities of the smokejumpers include:

1. Followingprocedures described by the Functional Evaluation Conductorforeachjump
and following standard smokejumpersafety procedures and/or procedures specified as
special safety concernsinthe Evaluation Plan.

2. Pointingoutoperational orsafety problems with procedures orequipment during the
evaluation.

3. Asrequested, attending briefings, debriefings, and photo review sessions.

4. Complyingwith standard policies and procedures related to smokejumpingthat are not
coveredinthis document.

Note:Jumpersshall be experienced personnel. When possible, the same
jumpersshall be used throughout the evaluation so that comparative
feedback can be obtained.

Functional Evaluation Smokejumper Operational Expert(s)

The Smokejumper Operational Expert(s) are responsible for providing the Functional
Evaluation Conductorwith inputregarding optimum smokejumper procedures forthe
evaluation aircraft. Also, theseindividuals may be assignedto help documentthe evaluation.

Functional Evaluation Smokejumper Pilot Representative

The Smokejumper Pilot Representative provides the Functional Evaluation Conductor with
information aboutthe flight safety implications of smokejumper procedures developed during
the evaluation.

Field Evaluation Staff

Field Evaluation Conductor

The Smokejumper Base Manager who operates an evaluation aircraft duringits first season of
operational use is the Field Evaluation Conductor. The Evaluation Director will providethe
Field Evaluation Conductorwith written preliminary Operational Guidelines. The Field
Evaluation Conductoris responsiblefor refining and modifying those guidelines as he/she
gains experience operating the aircraft. Atthe conclusion of the Field Evaluation, the Field
Evaluation Conductorshall provide the Evaluation Director with areportas outlined in this
document.
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1.10

Evaluation Time Frames (Expected)

While time requirements may vary with each candidate aircraft, the complete process of
evaluatingand approvingan aircraft for smokejumping can generally be expected to take two
yearsor more. The followingare normal expected time requirements:

Table 1: Expected Smokejumper Aircraft Evaluation Time Frames

Action/Product

Normal Time Requirements

Sponsor Agency Preliminary Report.

This report must be prepared and distributed to
SASES members before the annual SASES
meeting. SASES normally meetsinthe fall.

SASES Review of Sponsor Agency Preliminary
Report.

SASES should approve orrejecta proposed
evaluation attheir meeting.

FS WO F&AM, BLM, and OAS Review, Approval,
or Rejection, of aSASES Recommendation
Regardinga Proposed Aircraft Evaluation.

Three months; however, approved proposals may
be delayed one or more years due to funding
restrictions.

Preparation of Evaluation Schedules and
Evaluation Planning.

One month.

Preliminary Design, Fabrication, and Installation
of Accessories Before the Flight Performance
Evaluation and Functional Evaluation.

Four months.

Flight Performance Evaluation and Functional
Evaluation.

Five days.

Draft Preliminary Operational Guidelines and
Design, Draw, Fabricate, and Install Prototype
Accessories.

Four or more months.

Field Evaluations.

Four months.

Final Accessories Drawings, Static-Line Anchor
Pull-Test, obtain FAASTCs as needed, and
compile final evaluation documentation.

Six or more months.

SASES, FS, BLM, and OAS Management Review of
Final Report. Final Approval of the candidate
aircraft as an approved smokejumper aircraft.

Three months.

1.11 Evaluation Costs

Costs of a Smokejumper Aircraft Evaluation, including flight time, design, fabrication, and FAA
STC of accessories can be expensive. A costestimate forthe evaluation should be prepared
and includedinthe Sponsor Agency Preliminary Report.
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2.2

2.3

Sponsor Agency’s Preliminary Investigation

Introduction

Any agency desiringto sponsora new airplane forevaluation must conduct a preliminary
investigation to determine whether the candidate aircraftis likely to be suitable and available.
They must also have the funding budgeted todo so. If the sponsorconsiders prospects to be
good, a report of investigation findings will be prepared and forwarded to the SASES Chair. If
SASES recommends an evaluation, and if NIAC concurs, the SASES Chair will begin the process
to coordinate agency assignment of the evaluation team. Once the teamis assigned, the
SASES Chair will deliverthe Sponsor Agency Preliminary Reportto the appointed Evaluation
Director.

Objectives

Conductingaformal Smokejumper Aircraft Evaluation and designing special accessories for
smokejumpingisan expensive and time-consuming exercise. Before managementis asked to
authorize aformal evaluation, the aircraft's sponsor needs to conduct avery thorough
preliminary investigation to determine that the candidate aircraft has a high potential tobe a
successful smokejumper aircraft.

Much of thisinvestigation can be accomplished by referring to the aircraft flight manual.
Conversations with operators and the aircraft's manufacturer can also be helpful. Physical
inspection of an actual aircraft will almost certainly be required to prepare a satisfactory
SponsorAgency Preliminary Report.

SASES has identified certain objective criteriaforan approved smokejumper aircraft. These
are related to aircraft performance and physical suitability for the smokejumper mission.
However, many additional factors are considered in determining whetheran aircraftis a
suitable candidate smokejumper aircraft.

The sponsor'sinvestigationis one of the mostimportant stepsinthe process of evaluatinga
candidate aircraft. When complete, the Sponsor Agency Preliminary Report should provide all
the information needed to determine that the aircraftis a viable candidate smokejumper
aircraft. Infact, it should provide asignificant percentage of the information needed to
documentthatthe aircraft meetsthe requirements foran approved smokejumper aircraft.
The Smokejumper Aircraft Evaluation process depends on the Sponsor Agency Preliminary
Report because the formal evaluation exercises do not provide the same information supplied
inthe report.

Sponsor Agency Preliminary Report

See Section 9 of this documentforan Sponsor Agency Preliminary Report template. The
reportshould be prepared accordingto the outline below:

1. Compliance with SASES Requirements.

2. Administrative Considerations, including Evaluation Cost Estimate.
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3. FlightPerformance Data.
4. Smokejumper Functional Suitability Data.
2.3.1 Compliance with SASES Requirements

Table 2: Sponsor Report -- Compliance with SASES Requirements

Applicable .
Aircraft Requirement

All Aircraft 1. FAACertifiedasaNormal or Transport Category Aircraft

2. FAAapprovedtofly withthe jumperexitdoorremoved/opened during
jump operations.
3. Airspeedat1.3timesVS1(jump configuration) notto exceed 115knots.
4. Jumperexitdoorat least 25 incheswide and 36 inches high.
5. Turbine engine powered.
Multi-Engine | 1. Abilitytoachieve asingle engine (critical engine inoperative) rate of

Aircraft climb of 50 feet per minute (FPM) at 9,000 feet density altitude.

2. Abilitytoachieve asingle engine climb capability of +0.6 percent or
betterat 5,000 feet pressure altitude and at 81°F, with 2.5 hours fuel on
board, with no more than a 25 percentreductionin useful load. This
ability shall be achievable with the aircraftin the following
configuration: Critical engine inoperative and the propellerof that
engine feathered (or pitch setto the minimum drag position) with
landing gearretracted (if equipped with retractable gear).

Note:if an agency plansto operate an aircraft at a higher operational

requirement, please include specificinformationin the preliminary
evaluationform. SASES will evaluateto the requirements above.

Single-Engine | 1. Payload capability sufficient forat leasttwo jumpers, theirequipment,
Aircraft and a spotter, while carrying 2.5hours fuel.

2. Powerloadingat maximum certificated gross weight of 13.2 lbs. per
horsepowerorless.

2.3.2 Administrative Considerations

The Sponsor Agency Preliminary Report needs to provideagency managers with the
information needed to make aninformed judgment aboutthe potential forthe proposed
aircraft to fulfill agency needs at an acceptable cost. Successful completion of this part of the
reportwill generally require the skills of both experienced aviators and smokejumpers.

1. Support the needfor the aircraft. Why are you proposingthatthisaircraftbe
evaluated? Why do you want to use this particularaircraft? What are the perceived
advantages over aircraft already on the approved list? How many aircraft of this type do
you propose to use, and how soon?
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Note: Careful reasoning here will help precludethe expenditure of time
and money for aircraft that may "look good," but for which there is no
real identifiable need.

2. Number of aircraft potentially available for smokejumperuse. This informationis
necessary to determine whetherthere willlikely be a "payoff" following an aircraft
evaluation. The candidate aircraft may offer excellent performanceand an optimum
configuration for smokejumping, butifitis not available oristoo expensive, the costs of
conductingan evaluation will be wasted.

3. Versatility of the aircraft. Indicate multi-use capabilities (i.e., crew and/or cargo haul,
administrative use, etc.). Describe how the aircraft can be effectively used for non-
smokejumping missions and indicate if this was a considerationinyourdecision to
sponsorthe aircraft.

4. Payload capabilities. Smokejumper/paracargo, crew and cargo haul (figured with 2.5
hours of fuel on board). Show the maximum number of smokejumpers that can be
carried on fire runs. Show the maximum weight of both paracargo and freight loads
that can be hauled. Show the number of fully equipped firefighters that can be
transported fromairportto airport. Show all your calculations and consider cabin
volume, floorspace, available seating, and weight and balance dataforeitheratypical
aircraft, or for a specificaircraft.

5. Range and cruise speeds with operational loads. Show the range in nautical miles, the
cruise speedinknots and the maximum flight duration with the above loads at
maximum cruise, normal cruise and maximum range power settings. Do two sets of
calculations based onanairport elevation of sealevel and flight altitudes of 2,000 feet
MSL and 12,000 feet MSL. Do two more sets of calculations based onanairport
elevation of 5,000 feet MSL and flight altitudes of 7,000 feet MSL and 12,000 feet MSL.
For all calculations use standard conditions, no wind and 45-minute fuel reserve.
Considerany door-off performance penalty that may be relevant for smokejumperand
paracargo loads. If door-offinformationis notavailable, estimateany performance
reduction and/orspeed restriction, and your reasoning forthe estimate you used.

6. Landing fieldrequirements. Forthe above listed loads, show standard condition
runway requirements forairports at sea level, 5,000feet MSL, and at 84°F.

7. Total aircraft purchase cost. List the cost to acquire thisaircraft. If new, show
equipped price with IFR avionics, seats, and other normal and required equipment. If
used, show the range of pricesforaircraft inthe age class and equipment range thatyou
would contract.

8. Estimated contract rate. Include rate perhour, daily availability, and other costs.

Note: An aircraft Contracting Officer may be able to suggesttechniques
to help estimate a contract rate.
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10.

11.

12.

Date of certification and last manufacture.
Maintenance/support requirements.

Required Flight Crew. Indicate the minimum required flight crew for the aircraftand
any flight crew limitationsthat will need to be considered.

Evaluation cost estimate. Provide an estimate of the total cost to fully evaluate the
aircraft forsmokejumper use.

Flight Performance Data

Thissectionis designedto compile as much relevantinformation as possible from the aircraft
flight manual. Alongwith information provided by operators and/orthe manufacturer, this
should enable ajudgmentas to the suitability of the aircraft's flight performance
characteristics to the smokejumper mission.

1.

General performance envelope (all calculations made with aircraft at maximum gross
weight).

Stall speed, clean knots
Stall speed landing configuration knots
Stall speed, most probable smokejumper configuration knots
Rate of climb, all engines, sealevel std. conditions FPM
Rate of climb, all engines, 5,000feet, ISA plus 25°C FPM
Rate of climb, one engine (criticalengine) out FPM
Service ceiling, all engines (residual 100FPM climb) feet
Critical engine-outservice ceiling (residual 50 FPM climb) feet
Landing distance over 50-foot obstacle feet
Takeoff distance over 50-foot obstacle feet
Maximum cruise speed knots
Normal cruise speed knots

Stall and stall recovery characteristics. Show stall and stall recovery characteristics as
determinable from the flight manual. Also give an opinion from youraviation uniton
any concernsthey would have about stall characteristicsin this aircraft.

Stall warning or stability augmentation system. What type of stall warning system
and/or stability augmentation system does the aircraft have?

Slow flight characteristics and attitude. What type of slow flight characteristics doyou
anticipate fromthis aircraft? Is there a distinct "tail low" attitude in slow flight?
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10.

11

Turning capability into dead critical engine at 1.3 V, for deep canyon get-away. Are
there anyindications of problems or concerns with the engine-out turning capabilities of
thisaircraft?

Center of gravity limitsin relation to payload compartment and smokejumper exit
door location. Doesthere appearto be potential to load the aircraft eitherforward or
aft of allowable CGlimits with normal smokejumperloads? Considerall conditions
includingjumpersinthe exitdoor(at near maximum gross weight and with the last two
jumpersintheloadinthe exitdoor). Considertake off at gross weight with jumpersand
spotters forward, and landing with minimum fuel and remaining jumpers and spotters
forward.

Engine compatibility to a wide range of powersettings and negative thrust. What type
of engines are onthe aircraft? Are the engines prone to problems associated witha
wide range of powersettings (i.e., shock cooling, or unacceptable main or master-rod
bearingloads whenthe propellerisdriving the engine)?

Trim change with speed and power variations and gear or flap deploymentand
retraction. Addressthe pitch changesassociated with powerchangesand gearand flap
deploymentand retraction. Examine the trimresponse needed to deal with these
changes, both manual and powertrim (if applicable). Does the aircraft have any
interconnect systems associated with the trim/flaps, and how will their function affect
the pilot'sfeel forthe aircraft and the workload?

Straight forward and easy to manage systems. Look at the aircraft systemsand
evaluate them for ease of use and emergency proceduresin relation to pilot workload,
especiallyinsingle-pilot aircraft.

Gear retraction time and gear speeds. What is the gearretractiontime, and what isthe
maximum air speed to extend and retract the gear? What is maximum speed with gear
extended? Are these speeds compatiblewith usingthe gearas a drag device forcargo
dropping?

Door removed cruise speed. What are the penaltiesforin-flight performance with the
smokejumper exitdoorremoved? Are these penalties verified from the aircraft flight
manual, or as estimated?

2.3.4 Smokejumper Functional Suitability Data

Completingthis section of the report will almost certainly require that the sponsorgain
physical access to a representative aircraft.

1.

2.

Proximity of the horizontal stabilizer position to the jump and cargo doorin slow flight
at maximum forward CG. Isthere a potential for tail strikes (either by jumpers or
paracargo)? Is there a possibility for parachutes to deploy overthe top of the stabilizer
orinthe area of the elevatorhinge? Isthe distance from the anticipated primary static-
line anchorlocation to the horizontal stabilizer compatible with the use of standard 15-
foot static-lines?

Potential to deploy smokejumper personnel and cargo parachutes without damage to
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static-lines caused by contact with parts of the aircraft or exitdoor. Is the aircraft
"clean" aroundthe exitdoorand aft alongthe fuselage? If not, whatwould be required
to "cleanup" any conflictitemorarea? Thisis a critical safetyissue which, if not
resolvable, would be sufficient sole cause to reject an aircraft that might otherwise
prove suitable.

3. Amenability of the aircraft toinstallation of afunctionally adequate smokejumper and
cargo restraintsystem. What provisions exist, or can as a practical matter be arranged,
to restrain smokejumpers and paracargo? Is the aircraft compatible with installation of
42-inch smokejumperrestraint benches? Or, are there raised bulkheads, etc., that
would preventtheiruse? Are suitable alternatives to smokejumperrestraint benches

available forthe aircraft?

4. Isthejumperexitdooropeningflush withthe floor? If not, could aramp be configured
to level the openinginanacceptable fashion? Canjumpers exitthe aircraft without
snagging gearon the bottom edge of the jump door?

5. Flightand environmental characteristics with the exit doorremoved. Isa spoilerlikely
to be necessary? Are exhaustfumesinthe cabinalikely possibility? If so, how severe a
problemwouldtheybe, and during what phases of flight/ground operation would

fumesbe a problem?

6. Arethe pilot'sand spotter's external field of view and overall visibility adequate for
smokejumper/paracargo operations?

7. Can astandard smokejumpercommunications package be installed in the aircraft?

8. Arethere any otherfactors (positive or negative), not addressed above, that would
assistinmakinga case (foror against) adapting the aircraft for smokejumping?

9. Hastheaircraft beenused by the military fordelivery of personnel and equipment with
static-line parachutes? If such history can be established, indicate where and by whom.
Attemptto obtain operational information relating to this use.

SASES Review of Sponsor Agency Preliminary Report
SASES will review the Sponsor Agency Preliminary Report and will make arecommendation to

NIACon whetherthe candidate aircraft should be accepted orrejected. SASES will not
recommend aformal evaluationif the report does not provide the information needed.
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3.2

Smokejumper Accessory Requirements and Design

Introduction

The Accessories Design Team designs (and if required, tests) accessories needed to configure
an aircraft forsmokejumping. Whenthis workis complete, accessory designs willbe available
that meet SASES-established strength requirements, FAA requirements, and are compatible
with safe smokejumping. Standard accessories allow the use of standard trainingand
proceduresinall locations. Mechanical drawings and an engineering structural analysis of
accessoriesare needed for FAA approval. Also, mechanical drawings of accessory designs
allow contractors to efficientlyfabricate and install afull complement of standard accessories

that have been accepted by the FS, BLM, and OAS.

Accessories typically needed to configure an aircraft for smokejumpinginclude static-line
anchors forpersonnel and cargo parachutes, spottertetheranchors, jump doorhandrails,

jump steps, door boots, floor platforms, specialin-flight doors, etc.

The Accessories Design Team works throughout the process of evaluating asmokejumper
aircraft:

1. Before aformal evaluation, the Team works to design and fabricate temporary
accessories needed to conduct the Functional Evaluation.

2. Duringthe Functional Evaluation, the Team works to identify the best configuration for
permanentaccessory designs.

3. Afterthe Functional Evaluation, the Team works to design, fabricate, and install
prototype accessories forthe Field Evaluation.

4. Afterthe Field Evaluation, the Team worksto refine accessory designs, complete
mechanical drawings, and obtain required FAA STCs.

Accomplishingthe engineering work needed to ensure that accessory designs meet
established strength requirementsis a primary role of the Accessories Design Team, asis the
administrativework needed to obtain required FAASTCs. Equallyimportantis workingto
ensure thataccessory designis compatible with safe smokejumping operations. Forexample,
it isunacceptable todesign anadequately stronganchorcable thatislocated where
smokejumpers can easily produce amisroute by droppingtheirarmovera staticline. Forthis
reason, the Accessories Design Team mustrely heavily oninput from smokejumping
operational experts, aswell as onthe expertise of engineers.

Accessories Design Team Staff

The Accessories Design Team mustinclude expertise needed to accomplish engineering,
structural analysis and test work, and to produce technical drawings. The team mustalso
include operational smokejumping expertise to ensure that accessory designs are compatible
with safe smokejumping. Fororganization charts, see Section 8 of this document.
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3.3
3.3.1

General Information

Strength Requirements for Static-Line Anchors and Tether Anchors

Based on testsaccomplished by NTDP, SASES has established strength requirements for
static-line anchors used to deploy personnel parachutes, foremergency exits, for deploying
cargo parachutes, and fortetheringasmokejumper spotter. These requirements, and the
rationale that supports them, follow:

1.

Primary Static-Line Anchor. The minimum strength requirementfora primary static-
line anchorused by smokejumpers to deploy their main parachute is 2,000 pounds.
SASES requiresthatan FAA STC be obtained for primary static-lineanchors. The STC
processrequires a50% safety factor. Therefore, primary anchors are designed for
3,000-pound loads, adequate fora 2000-pound STC.

This strength requirementis based on a worst-case scenario of ajumper-in-tow. NTDP
testing established thatloads taking asmokejumperinto tow will not exceed 2,000
pounds.

Emergency Exit Static-Line Anchor. The minimum strength requirementforan
emergency exit static-line anchoris 750 pounds. SASESrequiresthatan FAASTC be
obtained foremergency exit static-line anchors. With the required 50% safety factor,
emergency exitanchorsare designed for 1,125 pounds, adequate fora 750-pound STC.

The rationale forthe strength requirement foran emergency exitanchoris as follows:
Emergency exitanchors frequently are an overhead cable configuration. The overhead
design provides for efficientand quick hook-up and evacuation of smokejumpersinan
emergency. However, in typical small smokejumper aircraft, itis difficult orimpossible
to design an overhead anchor cable that will withstand the loads needed fora 2,000-
pound STC. SASES considers a750-pound STC strength requirementadequateforan
emergency exit static-line anchor. Thisisadequate for normal parachute deployment
forcesand fortypical static-line misroutes loads. Emergency exits occurinfrequently
and the potential forajumper-in-tow during an emergency exitis considered extremely
remote. SASES considers that the safety advantage of overhead anchor configurations
for emergency exitsisimportantin some aircraft.

Cargo-Only Parachute Static-Line Anchor. The minimum strengthrequirementfora
cargo static-line anchoris 1,125 pounds. An FAASTC is notrequired. Thisstrength
requirement corresponds toa750-pound STC design with a 50% safety factor. The
rationale forthe cargo static-line anchor strength requirementis that all smokejumper
cargo parachutes are configured with a 500-pound "weak link" in the static-line. This
weak linkis controlled by an NTDP drawing. NTDP tests explored the extremes of
sewingerrors for cargo static-line weak links. These tests showed thata 750-pound
minimum requirementis appropriate foracargo anchor.

Smokejumper Spotter Tether Anchor. The minimum strength requirementfora
smokejumper spottertetheranchoris 750 pounds.

Smokejumper spotters are equipped with a pig-tail tether attached to a parachute
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harness. The pig-tail isclippedtothe spotter'stetheranchor. The objectiveisto
restrain spotters and prevent them from falling outan open smokejumperdoor,
particularly during turbulent conditions.

The 750-pound minimum strength for tether anchorsis based on NTDP tests using
anthropomorphicdummies. Inthese tests, loads were measured foravariety of slips
and fallsthatsimulated a spotterrestrained by the tetheranchor. Aworst-case test
scenariowas used to determine the strength requirement. Here the test dummy was
dropped horizontally from aircraft ceiling height. The dummy fell sothatthe knees
contacted the floorbut the uppertorso was caught by the tetheranchor. For even
worse-case loads, the 750-pound strength requirementis conservative.

5. Strength Requirements fora Ram-Air Anchor. Currentram-air parachute equipment
doesnotuse a static-line to deploy the main parachute. However, ashortstatic-line s
used to deploy the ram-air system stabilizing drogue parachute when asmokejumper
exitsthe aircraft. The drogue static-line incorporates a 500-pound weak link. Therefore,
any of the above anchor types possess adequate strength to deploy the ram-airdrogue
parachute.

The ram-air drogue parachute static-lineis shorterthan the standard 15-foot static-lines
used to deploy FSround parachutes. Foraircraft with a side doorexit, itis critical to
ensure thatram-airdrogue static-lines can be attached to an anchor located an
appropriate distance fromthe jump doorto ensure properdrogue deployment. This
can typically be accomplished using one of the above anchorsin combination with an
extenderof appropriate length. Usually there isno need to design aspecial anchorto
accommodate deployment of ram-airequipment.

Currently used smokejumper aircraft (Dornier 228, Sherpa C-23A, Twin Otter, Casa 212)
have drogue deployment (extender) lengths that range from 28 to 40 inches from the
door edge tothe end of the drogue deployment bag. The ram-airextenderneedsto be
longenoughtocleanly deploy the drogue outside the aircraft, without the possibility of
interfering with the aircraft control surfaces. This may have to be shortenedor
lengthened depending on the aircraft.

The anchor used for deploying the ram-airsystem, and the length and configuration of
any extenderneeded, mustbe identified and documented during the Functional
Evaluation.

Note: The strength of all anchor cable designs depends on a prescribed
amount of slackinthe cable. For thisreason, turnbucklesthatallow a
smokejumper to adjust cable slack should be avoided. This prevents
those who do not understand the need for cable slack from over-
tightening the cable. With any of the above anchor designs, shock
absorbersinstalledinan anchor cable design can reduce the maximum
cable tension and external loads applied to the airframe structure.

3.3.2 Requirementsfor Other Smokejumping Accessories

1. Handrails. Handrails are typically installed around the jump doorfroma point
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approximately midway on the vertical sides of the doorand run overthe top of the jump
door. The configuration of some aircraft requires adjusting this basic configuration.
Strength requirements forhandrails have not been established. However, design
engineers must ensurethat these accessories provide adequate strength forworst-case
loads smokejumpers may apply to these installations. A maximum stand-off distance of
2.5 inchesfromthe aircraft door frame has been established by SASES. Less stand-off
makes the handrail hard to grip; more stand-off presents smokejumpers with the risk of
gettingtheirarm wedged through the handrail during exit.

2. Jump Steps. If the exitdoorisnot large enough to allow smokejumpers to make a
standing exit, the aircraft will be equipped with ajump step. Strength requirements for
jump stepinstallation have not been established. Design engineerstraditionallyuse 3g's
force for a maximum 285-pound smokejumper, plus asafety factor, to designajump step
attachment. If expanded metal is usedto coverthe floorandsides of a jump step, this
material mustbe selected sothatit does not catch danglingbootlaces or jump pocket
ties.

3. Floor Platforms. If the aircraft flooris not flush with the bottom edge of the jump door,
the jumpershould be able to exit the aircraft without snagging gear onthe bottom edge
of the jumpdoor.

4. Door Boots. One of the most critical smokejumping accessoriesis the door bootordoor
edge protector. Thisdeviceisinstalled onthe aft edge and bottom edge of the
smokejumper exitdoor. Insome aircraft where overhead anchorcables are used for
exits, the doorboot extends to the top aft corner of the jump door and may extend
across the top of the door. The purpose of the doorboot isto provide asmooth
nonabrasive surface forstatic-lines during smokejumper exits. Sharp edges orabrasive
material can cut a static-line, alife-threateningsituation. Close attentionis neededto
ensure that suitable door boots are configured forapproved smokejumper aircraft.

5. SmokejumperRestraint Systems. Agency policy requiresthatsmokejumpers be seated
and restrained during takeoffs and landings. Seats and restraints must be FAA certified if
they will carry passengers. However, seats and restraints used only by smokejumpers do
not needto be FAA certified. Strengthrequirements for FAA certification depend on the
certification basis forthe aircraftinvolved. Forsmokejumper-only seats and restraints,
minimum design requirements are based on a 285-pound fully-equipped smokejumper.
The followingload requirements are used for evaluating adequate strength for
smokejumper-only seats:

Table 3: Load Requirements for Smokejumper-Only Seats

Direction G-Force
Forward 9.0
Aft 1.5
Side 3.0
Up 3.0
Down 6.0

In addition to strength, the compatibility of the seat configuration for fully equipped
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smokejumpers must be considered. Forexample, smokejumpers equipped with
parachutes may be improperly positioned on conventional passenger seats.
Conventional passengerseat belts may needto be extended to fit smokejumpers. This
extension mayresultinanimproperfitof the seatbelt. For example, restraintsystem
experts have advised that smokejumpers should not be seated on many conventional
forward-facing passenger seats because smokejumpers would be mispositioned on the
seat pan and the restraint belts would not fit correctly and could cause injuries.

The Smokejumper Restraint Bench developed by NTDP and Simula, Inc. provides an
accepted seatand restraint system that can be adapted to most smokejumperaircraft.
Otherseatdesigns may be acceptable; however, evaluation by personnelwith suitable
expertiseis needed to verify suitability.

6. In-FlightDoors. In-flightjump doorsthatcanbe opened when the aircraftarrivesovera
fire are not required foran approved smokejumperaircraft. However, an in-flight door
isrequiredforaircraft that will be used by BLM Alaska. Ata minimum, thesein-flight
doors can be a removable plug. However, anin-flightdoor that hingesinward orslides
upwardis preferred.

7. Other Accessories. The need forand location of spotter communication panels, cargo
bell and light systems, special cargo restraint systems, etc., are identified during the
Functional Evaluation. Unless these accessories requiredesign and fabrication of special
equipment, the Accessories Design Teamis notinvolved with these accessories.

FAA Field Approval and STC Requirements for Accessories

Installations of all smokejumping accessoriesin anaircraft must be FAA approved. In FAA-
certified aircraft, accessories may be installed using the FAA Field Approval process, but this

type of approval isbecomingrare.

In addition, agency policy requires that FAA STCs be obtained for Primary Static-Line Anchors,
Emergency Exit Anchors, and Tether Anchors. STCs are also obtained for special in-flight
doors, and forseats and restraints that will be used to carry both smokejumpersand
passengers.

Multiple STCs are always obtained so thatthese STCs can be used forinstallationsin many
smokejumper aircraft, notjust one specificaircraft. An FAASTC ensures thatthese
accessories can be installed in an aircraft without the need to answertechnical questions

duringeachinstallation process.

Cargo-only static-line anchors, jump steps, hand rails, floor ramps, etc. have typically been
installed with afield approval, butas mentioned, this type of approval is becomingrare. The
administrative work required foran STC may be the only route.

The process of obtainingan FAASTC is not more technically rigorous than the process used
for designing accessoriesthatdon’trequire an STC. However, the administrative work
neededtoobtainanSTCis significant. The STC process requires preparinga certification plan,
an engineering structural analysis, mechanical drawings, a conformity inspection, conducting
a witnessed pull-test, and preparing material to supplement the aircraft flight manual.
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3.3.4

3.4

34.1

Fabrication and Installation of Accessories

Mechanical drawings of accessory designs and FAA STCs make it possible to efficiently
configure an aircraft for smokejumping at the start of a contract. Smokejumper aircraft
contracts listthe NTDP accessory drawings required. The operatoris provided with these
drawings and uses them to fabricate and install the accessories. Inrare circumstances, a
departure from operator-fabricated accessoriesis used. Itislegal for NTDP, as holderof an
accessory STC, to fabricate equipmentforinstallationinan operator's aircraft. Or, accessories
could be manufactured by a company that holds an FAA Parts Manufacturing Approval (PMA)
whothensellsthese accessoriesto an operator.

Accessories Design Team Work Activities

Temporary Accessories Needed to Conduct an Evaluation

Accomplishing the Functional Evaluation of a candidate smokejumper aircraft requires actual
torso dummy drops and evaluation jumps. However, untilthe Functional Evaluationis
complete, the configuration appropriate forfinal accessory designs willnot be known. To be
able to accomplish the Functional Evaluation,a minimum complement of temporary
accessories must be designed, fabricated, and installed in the evaluation aircraft as approved
by the sponsoringagency. These accessories do notneed to conformto an optimum design,
but they mustbe functional and safe foruse during the evaluation. Several months before
the Functional Evaluationis scheduled, the Accessories Design Team Leader must determine
what temporary accessories will be needed to accomplish the evaluation.

At a minimum, a primary static-lineanchoris required. Thistemporary static-line anchor
must be located appropriately in the aircraft for safe deployment of static-line parachutes, or
be compatible with the use of extenders to adjust static-lines to an appropriate length based
on the location of the horizontal stabilizer. If an extenderis used, the extender hardware
cannot extend outthe jump door. Anengineeringstructural analysis demonstrating that the
temporary anchor providesaminimum of 1,000 pounds strength has been considered
adequate foran evaluation.

A flooranchordesign has frequently been used during Functional Evaluations because itis
very strong (typically providing afull 2,000-pound strength) and is easy to adaptto a variety
of aircraft. A flooranchorisawkward forsmokejumperstouse anditis unlikely thatthis
anchor configuration would be acceptable as afinal design. If aflooranchorisused during
the Functional Evaluation, evaluation smokejumpers will need to be briefed regarding hook-
up procedures. Forthe Functional Evaluation, the aircraft must be inspected to ensure there
are no protuberances that could interfere with safe deployment of static-lines and
parachutes. If necessary, protuberances must be removed, relocated, or covered with
fairings. Also, provisions must be made to ensure thatthe jump dooredge is smooth and safe
inthe areawhere static-lines contactitduring deployment.

For the Functional Evaluation, the aircraft must be configured with some form of personnel
restraint, and restraints for cargo carried during evaluation flights. This equipment must be
functional forthe evaluation, butdoes not need to represent an optimum configuration fora

final design.

24



SMOKEJUMPER AIRCRAFT EVALUATION PROCESS ACCESSORYREQUIREMENTS AND DESIGN

3.4.2

343

344

3.5

The final complement of accessories foran aircraft may include ajump step, jump door
handrails, an overhead tetheranchor, etc. Usingspecial procedures, itisacceptable to
conduct the Functional Evaluation without these accessories.

Note: The 1,000-pound strength requirement foratemporary static-lineanchor
usedinan evaluation meansitis strongenough to withstand normal parachute
deploymentloads and static-line misroute loads. While a 1,000-pound static-
line anchor could fail in the remote circumstance of a jumper-in-tow, ajumper-
in-tow situation has not occurredin the history of smokejumping. Duringafew
evaluation jumps using controlled exit procedures, an anchor with strength of
2,000 poundsis considered unnecessary.

Accessories Design Team Work During the Functional Evaluation

Identifyingthe optimum accessory designs is part of the Functional Evaluation. This task must
be a team effort between the Functional Evaluation Team and the Accessories Design Team.
For example, the location of an anchor cable desired by Functional Evaluation personnel may
not be compatible with the structure of the aircraft. In this case, Accessories Design Team
personnel may be able to suggestan alternative location or configuration forthe anchor
cable.

Accessories Design Team Work Before the Field Evaluation

Afterthe Functional Evaluation and beforethe Field Evaluation, the Accessories Design Team
must prepare drawings, complete an engineering structural analysis, and fabricate accessories
neededforthe Field Evaluation. These prototype accessories will be configured as agreed
during the Functional Evaluation. While the Functional Evaluation can be accomplished with
temporary accessories, the Field Evaluation should be accomplished with afull complement
of prototype accessories. This allows the configuration of these accessories to be evaluated
and verified duringthe Field Evaluation.

Note: Typically, NTDP fabricates the prototype accessories. The
smokejumping unit that hosts the Field Evaluation arranges forinstallation
of these accessoriesin the evaluation aircraft.

Accessories Design Team Work After the Field Evaluation

The Field Evaluation may identify refinements needed forthe configuration of prototype
accessories, or may identify additionalaccessory needs. Based onthisinput, the Accessories

Design Team makesthe neededrevisions. Final drawings and FAASTCs are then obtained.

Pull-tests used to verify the strength of various anchor designs are a significant activity during
the final stages of accessories design work. These tests are typically conducted in an actual
aircraft. Thisworkis accomplished usingaseparate planthatidentifies test methods,
instrumentation, and safety procedures.

Suggested Briefing Topics

Accessories Design Team personnel need certain information from the Evaluation Director
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before designing temporary accessories, during the Functional Evaluation, and beforeand
afterthe Field Evaluation. Suggested briefing topicsinclude:

3.5.1 Accessories Desigh Team Leader

1. Specificminimum accessoriesthat needto be installed inthe evaluation aircraft before
the Flight Performance Evaluation and Functional Evaluation.

2. Documentation and photos of accessories design work required.

3. Expected coordination with Flight Performance Evaluation Conductor and Functional
Evaluation Conductor.

4, Critical timetables foraccomplishing accessories design work.

3.5.2 Accessories Drafting Technician
1. Critical timelinesforcompletingdrawings.

2. Attendancerequirementsatdesign work sessions conducted at the aircraft.

3.5.3 Accessories Photographer
1. Special cameraequipmentrequired.
2. Objectives of required photography and photos.
3. Datesand timesforphotowork.

4. Electronicand hard-copyimagesrequired.

3.5.4 Smokejumper Accessories Operational Expert
1. Attendance requirements at design work sessions conducted at the aircraft.

2. Coordination expected with the Functional Evaluation Conductor.

3.5.5 Smokejumper Pilot Representative (Accessories)
1. Attendance requirements at design work sessions.

2. Expectedcoordination with the Flight Performance Evaluation Conductor and Functional
Evaluation Conductor.

3.5.6 Static-Line Anchor Pull-Test Conductor

1. Standard pull-test procedures.
2. Schedulingand logistics.

3. Documentation and coordination with FAA to obtain required STCs.
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4.2

Flight Performance Evaluation

Introduction

The Flight Performance Evaluationis typically accomplished during a 3- to 5-day period.
Besides the evaluation staff, others typically attend and observe evaluation activities,
including SASES personnel, interested FS, BLMand OAS aviation and fire managers, and
smokejumpers. The Evaluation Director must organize Flight Performance Evaluation
activitiestoinclude observers while ensuring that observers do notinterfere with the work of
technical personnel conducting the evaluations.

Before the Flight Performance Evaluation begins, the Evaluation Director needs to provide
information to members of the evaluation staff and others. Thisinformationincludes the
following:

Table 4: Information to Provide Evaluation Staff and Others

Ve Information to Provide

Evaluation Aircraft Configuration and Performance Data.

Schedule of Events.

Organization.

Organization Assignments.

Ground RulesforObservers.

Special Safety Concerns.

Evaluation Supportand Logistics.

Flight Performance Evaluation Report Template (see Section 9.2 of
this document).

Comments and Conclusions.

The Evaluation Director must ensure thatall arrangements forevaluation logistics are
complete, that the evaluation aircraftis available and configured for the evaluation flights,
and that evaluation staffis present.

Objectives

A smokejumper aircraft Flight Performance Evaluation explores the safetyof an aircraft's
flight characteristics for dropping smokejumpers and cargo. Specifically, the evaluationis
structured to verify that:

1. Anadequate airspeed margin exits between stall warning and anticipated smokejumper
drop airspeedin avariety of power-off approach-to-stall maneuvers.

2. No adverse control characteristics are encountered in avariety of maximum allowable
power-on approach-to-stallmaneuvers similarto those that could be usedto clear
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4.3

4.4

8.

9.

terraininthe mountains.
Stall breakis not inadvertently encountered in avariety of approach-to-stall maneuvers.

Stall warningis notencountered in normal or worst-case drop pattern maneuvers at
prescribed airspeeds and banks.

The aircraft can descend steeply for cargo dropping, stop the descent, and establisha
climb without significant altitude loss.

Multi-engine aircraft can be operated with the critical engine inoperative and maximum
allowable poweronthe operative engine(s).

All emergency procedures can be successfully accomplished by asingle pilotin aircraft
intended for single-pilot smokejumping operations.

Promptengine powerresponse is achieved after throttle/power-lever movement.

Trim response is adequate through all power, airspeed, and configuration changes.

Evaluation Staff

For organization charts, see Section 8 of thisdocument.

General Information

Factors that supportthe structure of the Flight Performance Evaluation are discussed below:

1.

Stall Warningvs. Stall Break. The Flight Performance Evaluation focuses on the
airspeed margin between prescribed smokejumper drop airspeeds and stall warning.
Since stall warning systems are designed to provide a margin between the stall warning
and the stall break, maneuvers that produce an actual stall break are not necessary. The
purpose of several maneuversinthe Flight Performance Evaluationis to ensure that
selected drop airspeeds provide an adequate airspeed margin before triggering the stall
warning.

Prescribed Airspeeds and Bank. The structure of the Flight Performance Evaluation
considers normal and worst-case smokejumper and cargo drop airspeeds and banks.

Normal airspeeds are the prescribed smokejumper drop, cargo drop, and drop pattern
airspeeds established using the procedure described below. Normal bankondrop run
final isthe bank that produces a standard-rate turn, or about 15 degrees. A30-degree
bankis considered normal for other drop pattern maneuvers.

Smokejumper drop pattern airspeeds may vary occasionally from a prescribed airspeed
by plus or minus 5 KCAS due to pilotlatitude in maintaining a prescribed airspeed.
Therefore, some evaluation flight maneuvers specify an airspeed 5 KCAS below the
prescribed smokejumperorcargo drop airspeed.

Five-degreevariations from prescribed banks occurin real-world operations. Therefore,
some evaluation flight maneuvers specify standard-rate bank increased by 5degrees.
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4.5

Drop patternturns, such as turns from base to final, are performed with a30-degree
bank. To allow fornormal variations, some evaluation flight maneuvers call fora 35-
degree bank.

Maneuversin cargo drop patterns, andin streamer observation patterns, may
occasionally require45-degree bank turns. Such banks are considered an extreme,
worst-case maneuver. Therefore, 45-degree bank turn maneuversare includedinthe
Flight Performance Evaluation.

Airspeed Margins. Parts of the Flight Performance Evaluation are structured to identify
margins between prescribed airspeeds and stall warningin various maneuvers.
Throughoutthe flight evaluation, amargin of 5 KCASisrequired fromanairspeed
reduced 5 KCAS below prescribed drop airspeed.

Stall Warning System vs. AerodynamicIndication of Stall. Flight Performance
Evaluation maneuvers call forrecording airspeeds at which a stall warningis
encountered. If an aircraftis equipped with astall warninglight, buzzer, stick shaker, or
otherstall warning system, this system will be used to identify stallwarning. In aircraft
that are notequipped with such astall warning system, the firstaerodynamicindication
of a stall before the stall break will be used to identifythe stall warning.

Single-Engine Aircraft, Aircraft with More Than Two Engines, and Large Transport
Aircraft. In the past, most candidate smokejumper aircraft have been twin-turbine
aircraft carrying 6 to 10 smokejumpers. The Flight Performance Evaluationis structured
with such aircraft in mind.

In the case of a single-engine candidate aircraft, the Flight Performance Evaluation will
be accomplished as prescribed, except forthe one-engine-out maneuvers. Inthe case
of aircraft with more than two engines, the engine-out evaluation will be tailored to the
specificaircraft. Usually, one engine-out (the critical engine) maneuvers will be used for
the engine-out maneuversinthese aircraft. Forany aircraft, if the prescribed
maneuvers are incompatible with the manufacturer's approved procedures, the
Evaluation Director will modify the structure of the prescribed maneuvers appropriately.

Subjective vs. Objective Flight Data. Some evaluation flight maneuvers call for
objective pass-faildata, such as a prescribed airspeed margin from drop airspeed to stall
warning. Otherevaluation maneuvers call forthe subjective opinion of an experienced
Smokejumper Pilot regarding flight characteristics. The opinion of an experienced
Smokejumper Pilot will be considered to provide valid data for pass-fail determinations.

Air Safety and Communications

The followingair safety standards will be adhered to during the Flight Performance
Evaluation:

1.

Weather. The Flight Performance Evaluation will be performed under basicVFR
conditions. Before the start of the evaluation, the Flight Performance Evaluation
Conductorwill check the weatherand determineif visibility, wind, turbulence, and

otherweatherfactors are acceptable.
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The Flight Evaluation will be performed at an adequate altitudeto recoverfromall flight
maneuvers.

The Project Air Officer will coordinatethe Flight Evaluation with local authorities and
FAA air trafficcontrol personnel.

Aircraft loading, weight and balance. Computations will be made beforethe evaluation
flight; the Flight Performance Evaluation Conductor, the Pilot-in-Command of the
evaluation aircraft, and the Smokejumper Evaluation Pilot will review each computation.

Briefings. Pilotand support personnel will be briefed on objectives, evaluation
procedures, air-to-ground communications, and emergency procedures.

Inspections. Aircraft will be inspected by the Project Air Officerto ensure thatall
airworthiness, STC, FAA Form 337, or additional specialrequirements are in order.
Aviation personnel will comply with qualification standards.

Maintaining air safety will require the maximum awareness of each personinvolvedin
the Flight Performance Evaluation.

To ensure that maneuvers do not exceed flight manual limitations, the safety of
prescribed flight maneuvers for the candidate aircraft will be reviewed by the Evaluation
Director, with the technical assistance of the Evaluation Flight Conductor, Project Air
Officer, Smokejumper Evaluation Pilot, and evaluation aircraft Pilot-in-Command.

Communications. Duringthe Flight Performance Evaluation, the evaluation aircraft will
maintain air-to-ground communications with the evaluation organization, usually
through local dispatch.

4.6 Mandatory GO / NO-GO Criteria

Before an evaluation flight, the Safety Officer will ensure that the following criteriaare

satisfied:
1. Adequate ceilingisavailable to allow all maneuvers to be accomplished ata minimum of
5,000 feet AGL.
2. Appropriate atmosphericconditions exist for safely conducting the evaluation and for
accurately recording data.
3. Evaluation personnel have reviewed the prescribed flight maneuvers, along with

appropriate stall recovery techniques, and have determined that they can be
accomplished safely in the evaluation aircraft.

All applicable pre-flight checklists will be completed priorto an evaluation flight.

4.7 Smokejumper Drop Pattern Airspeeds

1

KCAS vs. KIAS. Before the flight evaluation, flight manual stall datafor calibrated
airspeed (KCAS)shall be used to calculate anticipated indicated (KIAS) smokejumperand
cargo drop airspeeds.
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Airspeed on Final vs. Drop Pattern Airspeed. Two distinctairspeeds need to be
identified foruse in smokejumperdrop and cargo drop patterns: (1) drop airspeed on
final, and (2) maneuveringairspeed forturns accomplished from final to crosswind, to
downwind, to base, and from base to final.

Minimum drop airspeed on smokejumperand cargo drop final shall be the airspeeds
determined usingthe procedures described below. Minimum maneuvering airspeed for
smokejumper drop pattern turns may be the same as for drop airspeed, or may be drop
airspeed plus 5KCAS.

Note: The selected maneuvering airspeed must allow 45-degree bank
turns without encountering stall warnings.

Smokejumperand Cargo Drop Airspeeds. Smokejumperdrop and cargo drop airspeeds
shall be 90 KIAS or the airspeeds determined using the procedures listed below,

whicheveris greater.

4.7.1 Determining Minimum Smokejumper Drop Airspeed

1

1.3 TimesVS1 (idle power, smokejumper drop configuration, selected drop flap setting,
maximum gross weight, maximum aft CG). The standard FAA safety factor for
establishinga minimum maneuvering speedis 1.3times stall speed. Idle powerrather
than drop pattern powersetting must be used because temperature, altitude, and
variationsin specificaircraftinfluence the effect of apowersetting on stall speed.
Power-off stallfiguresin calibrated airspeeds can be obtained from the aircraft flight
manual. Power-on figures generally are not provided. Finally, because some pilots use
an idle power decelerating final, this configuration represents a worst-case maximum
stall speed configuration.

Calculated Using Calibrated Airspeed, Converted to Indicated Airspeed for Operational
Use. On smokejumper missions, pilots fly ata prescribed airspeed using theirairspeed
indicator. However, indicated airspeed (KIAS) shown on an aircraft airspeed indicator
variesinaccuracy through a range of airspeeds because the aircraft pitot tube positionis
fixed and does not point directly into the relative wind at varying angles of attack.
Calibrated airspeeds (KCAS) shown in an aircraft flight manual are determined during
aircraft certification using aspecial hinged pitot tube thatis always pointed directly into
the relative wind. Aircraftflight manuals provide datato convert KCASto KIAS. Accurate
determination of drop airspeed requires converting KCAS stall datato KIAS stall data
usingthe flight manual information. In determining smokejumper drop airspeeds, the
use of KIAS ratherthan KCAS data could introduce as much as a 5 to 10 knoterror in stall
speedforsome aircraft.

Not to Exceed 115 KCAS. Smokejumper personnel parachute systems are stress tested
with an appropriate safety factorfor 115 KCAS drop airspeeds. Maximum drop airspeed
for cargo dropping (discussed below) is also 115 KCAS. Cargo drop airspeeds more than
115 KCAS are too fast for smokejumper cargo parachutes, adversely affect accuracy, and
require excessive banking for short-radius turnsin mountainous terrain.

4, Exceeds VMCby at least 5 KCAS.
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5.

Accommodates Smokejumper Mission Requirements. Smokejumper parachutes must
deploy with adequate clearance pastthe horizontal stabilizer. Smokejumper position for
exit, the exitsthemselves, and freedom from excessive occurrence of linetwists must be
provided.

Note: Flaps reduce stall airspeed. Full flapsincrease dragand require
additional powerto maintain altitude (which could adversely affect
smokejumper exits). Partial flap settings reduce stall airspeed with only a
negligible increase in drag. Consideration should be given to the benefits of
a partial flap setting when determining aircraft configuration for dropping
smokejumpers.

4.7.2 Determining a Reduced Minimum Smokejumper Drop Airspeed on Final

If during the Functional Evaluation, or during the Field Evaluation, adrop airspeed of 1.3 times
VS1 provesto be too fast for smokejumping, the Flight Performance Evaluation may be used
to determine the safety of adrop airspeed below1.3times VS1. This evaluationis based on
the adequacy of the stall warning systemin the aircraft (or, if a stall warning systemis not
provided, the margin between drop airspeed and firstaerodynamicindication of the stall).

1.3 timesVS1lis the same as a 53.7 degree bankstall airspeed. 1.25timesVS1listhe same as
a 50.2 degree bank stall airspeed. Since a45-degree bank can be considered aworst-case
(highest stall airspeed) configuration on final, 1.25 times VS1 may be used fordrop speedif:

1.

Stall warningis notencounteredina20-degree bankat 1.25 times VS1minus 5 KCAS.
The stall warning should not be encountered in normal maneuvers oritceasesto be a
red-flag warning requiring correctiveaction. A20-degree bankisabout5 degrees more
than the prescribed bank used for heading corrections on final duringthe jumprun. A
speed of 5 KCAS less than the 1.25 times VSlairspeedis used because the prescribed
drop airspeed must take into account plus or minus 5 knots for pilot latitude in
maintainingairspeed.

Stall warningis notencountered atan airspeed 5KCAS less than the selected drop
pattern maneuveringairspeedina35-degree bank. A 35-degree bankis5 degrees more
than the normal bank used for drop-pattern maneuvering.

4.7.3 Determining Minimum Cargo Drop Airspeed

Use the following when determining minimum cargo drop airspeed:

1.

1.3 timesVS1(idle power, drop flap setting, worst-case loading) or VXSE, whicheveris
higher.

Calculated using calibrated airspeed, converted to indicated airspeed for operational
use.

Notto exceed 115 KCAS. Cargo drop airspeeds more than 115 KCAS are too fast for
smokejumper cargo parachutes, adverselyaffect accuracy, and require excessive
banking for short-radius turnsin mountainous terrain.
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4.7.4

4.8

4.

Exceeds VMCby at least 5 KCAS.

5. Accommodates cargo parachute deployment. Providesadequateclearance for

deploying parachutes past the horizontal stabilizer.

Drop Airspeeds Increased Above 1.3 Times VS1 (or 1.25 Times VS1)

In some cases, it may be necessary ordesirable toincrease smokejumperorcargo drop
airspeeds above 1.3times VS1(or 1.25 times VS1). For example, if 1.3timesVS1is
exceptionally slow, afasterairspeed may be used. The requirementto exceed VMCor VXSE
for cargo dropping may require increasing drop airspeeds. Anaircraft may fail to provide
prescribed margins from 1.3 times VS1drop airspeed to stall warning during evaluation
maneuvers. Inthese cases, drop airspeed will need to be increased above 1.3timesVS1to a
drop airspeed that provides the prescribed margin. Aslongasthe increased drop airspeed
doesnotexceed 115 KCAS, drop airspeed may be increased above 1.3times VS1.

Flight Performance Evaluation Procedures

1

If any reason exists to question weight and balance data, the evaluation aircraft shall be
weighedto certify weight and balance configuration before conducting the Flight
Performance Evaluation.

Ballast shall be usedtoload the aircraft to maximum gross weight with the CG at the aft
limit. Weightand balance will be computed for take-off conditions.

A video camerawith audio recording capability willbe mounted in the aircraftto monitor
flightinstruments duringthe Flight Performance Evaluation. Flightinstruments will be
recorded duringall evaluation maneuvers, and the evaluation pilot will call out
appropriate datafor the audio recorderas maneuvers occur.

The Flight Performance Evaluation shall be conducted with afully qualified crew. The
crew on the evaluation flight will usually be limited to the designated pilot-in-command
who will operate the aircraft and perform the evaluation maneuvers (usually afactory or
company pilot) and the Smokejumper Evaluation Pilot. When possible, the Smokejumper
Evaluation Pilotwill sitinthe right seat, call out data, and evaluate aircraft performance.
If the Flight Performance Evaluation Conductoris notserving as the Smokejumper
Evaluation Pilot, this individual may need to be aboard the flight to direct and monitor
correct performance of evaluation maneuvers.

The factory/company pilotand Smokejumper Evaluation Pilot will be provided adequate
time (atleastone full day or more time as deemed necessary) before the evaluation
flight toreview evaluation flight procedures, the aircraft flight manual, and to accomplish
an orientation flightin the evaluation aircraft. Duringthisflight, evaluation maneuvers
may be rehearsed with the aircraftloaded to less than maximum gross weight and aft
CG. Also, thisflight may serve to qualify the Smokejumper Evaluation Pilot to be fully
qualified to function as copilotin the aircraft during the evaluation flight.

Itis desirable forthe evaluation flight to be conducted away from an air traffic control
environment to minimizeradio chatter. The Flight Performance Evaluation will be
conducted at a minimum base altitude of 5,000 feet AGL. After each maneuver, the

33



FLIGHT PERFORMANCE EVALUATION

SMOKEJUMPER AIRCRAFT EVALUATION PROCESS

aircraft will returnto base altitude. The Flight Performance Evaluation will be conducted

in stable air conditions.

7. TheFlight Performance Evaluation willbe conducted with the aircraftin smokejumper
configuration with the jump dooropen or removed.

4.9 Flights and Evaluations

4.9.1 Power-Off Stall Warning Evaluation
This evaluation focuses onthe performance of the stall warning systemin worst-case
maneuversonfinal. Adecelerating power-off final is sometimes used dropping
smokejumpers and cargo. Therefore, the power-off stall warning evaluation represents the
most adverse (highest stall airspeed) drop run configuration.

Table 5: Power-Off Stall Warning Evaluation
Evaluation Procedure Pass/Fail Criteria
1. Reduce engine powertoidle. Maintain altitude The aircraft must not stall inadvertently

and allow airspeed to bleed off. Increase angle of
attack until stall warningis encountered. Apply
powerandrecover. Record the airspeed thatthe
stall warningwas encountered.

inany of the maneuvers.

A suitable drop airspeed and flap setting
must be available that provides atleast
a 5 KCAS margin from stall warning

2. Repeatthisprocedure usingleftandright when the airspeedisreduced by 5 KCAS
standard-rate turns plus 5 degrees (this will be and a bank of standard-rate plus 5
approximately 20-degrees bank). degreesisusedinthe power-off

approach-to-stall evaluation.

3. Repeatthe above maneuvers usingthe potential
flap settings for smokejumper drop configuration. The Evaluation Pilot mustdetermine (in
If the reduced 1.25 times VS1 drop speedis being the pilot's opinion) that the power-off
evaluated, calculatethe airspeed margin from stall warning system functions
1.25 timesVS1 minus 5 KCAS airspeed to stall adequately and that no adverse control
warning. characteristics are encountered.

4. Inall configurations, notethe control
characteristics of the aircraft when the stall
warningis encountered and duringrecovery.

4.9.2 Power-On Stall Warning Evaluation

This evaluation focuses onthe performance of the aircraft's stall warning system with
maximum climbing powerwings-level, and during 30-degree and 45-degree bank turns. This
corresponds to maneuvers necessary to avoid terrain after cargo has been dropped. A45-
degree bank produces 1.4 g's of force correspondingto arapid wings-level pull-up to avoid

terrain.
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Table 6: Power-On Stall Warning Evaluation

Evaluation Procedure

Pass/Fail Criteria

At base altitude, with flaps at the prescribed best-
rate-of-climb setting, slow the aircraft to cargo
drop airspeed and apply maximum climbing
power. Follow manufacturer’s directions on stall
characteristics fortype of aircraft. Drop the nose
and recoverto best-climb airspeed. Record the
stall warningairspeed.

Repeatusing 30-degree bankingrightand left
turns, then 45-degree banking turns, rightand left.

Repeatthe evaluationforall potential cargo drop
flap settings.

In all configurations, note the control
characteristics of the aircraft when the stall
warningisencounteredand recoveryis
accomplished.

1. Theaircraft must not stall inadvertently
inany of the maneuvers.

2. Afterthe stall warning, the aircraft must
not lose any altitude inrecovering to
best-climb airspeed.

3. Inthe opinion of the Evaluation Pilot,
the power-on stall warning system must
function properly and the aircraft must
not exhibit any adverse control
characteristics.

4.9.3

Smokejumper Drop Pattern Stall Warning Evaluation

In routine drop pattern maneuvers, an aircraft should notencounterastall warning. The stall
warning should provide ared-flagalertthat the aircraftis exceeding reasonable drop pattern
maneuvers and that corrective action is necessary. The drop patternstall warning evaluation
isintended to ensure that normal drop pattern maneuvers can be accomplished without
encounteringthe stall warning. Two basicdrop pattern maneuvers are evaluated: banked
corrections onfinal, and banked turns to change course, such as turnsfrom base to final. The
maneuvers are accomplished with airspeed reduced 5KCAS, and the bankincreased about5
degrees, fromrecommended airspeeds and banks forthese maneuvers. The 45-degree bank
turns are the worst-case banks that may be encounteredin drop pattern turnsorwhen

observing streamers.

Table 7: Smokejumper Drop Pattern Stall Warning Evaluation

Evaluation Procedure

Pass/Fail Criteria

At the minimum power that will maintain altitude,
with landing gearup and flaps at the potential
smokejumper drop setting, establish anindicated
airspeed equivalentto 5 KCAS lessthan 1.3 times
VS1(or1.25 timesVS1minus 5 KCASif reduced
drop airspeedis beingevaluated). Maintain
altitude and initiate a 20-degree left bank. Record
whetherastall warningwas encountered. Repeat
for each potential smokejumperdrop flap setting

Stall warnings should not be encountered
duringthese maneuvers. If a stall warningis
encountered, smokejumperdropairspeed
willneedtobeincreased so that stall
warningis not encountered. Thisincreased
smokejumper drop airspeed must be less
than 115 KCAS.
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Evaluation Procedure

Pass/Fail Criteria

underconsideration.

At the powersettingappropriate forthe
crosswind, downwind, and base portions of adrop
pattern, with gearup and flaps at the appropriate
setting fordrop pattern maneuvering, establish an
airspeedof 1.3 timesVS1(or 1.25 times VS1if
reduced drop airspeedis being evaluated).
Maintain altitude and initiate a 35-degree left
bank. Record whetherastall warningis
encountered. Repeatusing a45-degree left bank.

4.9.4

Cargo Drop Run Simulation

This evaluation measures the ability of the aircraft to descend steeply for cargo dropping,

stop descent, and thento establishaclimb.

Table 8: Cargo Drop Run Simulation

Evaluation Procedure

Pass/Fail Criteria

To determine descent rates, with the aircraftin
normal drop configuration, reduce powertoidle
setting. Maintain 1.3 timesVS1drop airspeed by
pitch change. When rate of descentisstable,
record altitude, airspeed, and vertical speed.

Continue with each drag device available, for
example, increase flaps to the maximum
permissible at 1.3 timesVS1, thenlowerthe
landing gear. Whenvertical speed and drop
airspeedare stable, record the altitude, airspeed,
and vertical speed.

When the maximum rate of descent has been
established, selectan altitude to start recovery.
When passing this altitude, execute missed
approach or go-around procedure as outlinedin
the aircraft flight manual. Record altitude when
recovery wasinitiated, and the altitudewherethe
aircraft stopped descending and started climbing.

Repeatthisevaluation with gearand flaps down
usinga powersetting that provides astable 1,500
feet/minute rate of descent. When this rate of
descent has been established, selectan altitude to
start recovery. When passingthisaltitude,
execute missed approach orgo-around procedure

The aircraft must achieve a rate of
descentof at least 1,500 FPM with gear
and flaps down.

At idle power maximum descent rate,
the altitude loss afterrecovery has been
initiated shall not exceed the maximum
descentrate multiplied by 1/10 minute
(i.e.3,000 FPMtimes 1/10 minute =
300-foot overshoot).

At a 1,500 FPM rate of descent, the
aircraft mustnot lose more than 150
feetof altitude afterrecovery has been
initiated.

In the opinion of the evaluation pilot,
the aircraft performance must be
adequate fordescentintotypical steep
terrainand recovery to climbing flight
without excessivealtitude loss, g-
loading, or unusually high pilot
workload.
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Evaluation Procedure

Pass/Fail Criteria

as outlinedinthe aircraft flight manual. Record
the altitude whenrecovery was initiated, and the
minimum altitude where the aircraft stopped
descendingand started climbing.

4.9.5

One-Engine-Out Characteristics (Twin-Engine Aircraft)

The one-engine-out performance evaluationisintended to show how controllable a multi-
engine aircraft would be if an engine failed in the drop pattern with the aircraftin drop
configuration. Indrop configuration, asmokejumperaircraft should be able to make 30-
degree banked turnsright or left with maximum allowable power on the good engine(s).

Table 9: One-Engine-Out Characteristics (Twin-Engine Aircraft)

Evaluation Procedure

Pass/Fail Criteria

Following normal procedures, stop the critical
engine and featherits propeller (onafree turbine
engine you may featherthe propellerand allow
the engine toidle per manufacturer's
recommended procedure). Maintaininga
constant base altitude, gradually reduce airspeed
and engine powerwhile making gradual turns up
to 30-degree banksin each direction. Gradually
decrease airspeedto 1.3timesVS1 (or1.25 times
VS1lifspecial dropairspeedis beingevaluated.
Record any change in controllability. Do notallow
airspeedtodrop below VMC.

At minimum 1.3timesVS1or 1.25 timesVS1
airspeed, increase power gradually to maximum
allowable power onthe good engine. Continue
turns up to 30-degree bankto evaluate the
general controllability with maximum allowable
poweronone engine.

The aircraft shall be able to make 30-degree
bankturns, leftand right, with the critical
engine feathered and maximum allowable
poweronthe goodengine(s).

4.9.6

Note: The Engine-Out Performance Evaluation should be accomplished with the
engine shutdown and feathered, not ata reduced powersetting that simulates an
engine-out. If the aircraft manufactureradvises against shuttingdown and
featheringan engine,the Evaluation Director will authorize this evaluation to be
conducted with a simulated engine-out powersetting.

Ergonomics, Emergency Procedures, and Aircraft Systems

The Smokejumper Evaluation Pilot will write a narrative report covering aircraft emergency
proceduresand aircraft systems. Attention mustbe paidto pilotwork load and the skill level
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requiredto perform emergency procedures and operate systemsin normal and emergency
situations during smokejumper missions. The report should address the followingitems:

1. Engineresponse.
2. Trimresponse
3. Gear and flapretraction time with one engine-out

4. Anyothertraits of the aircraft systems that would affect smokejumper missions.

4.9.7 Single-Pilot Emergency Procedure Evaluation (for Aircraft Normally
Operated with Two Pilots)

If the candidate aircraftisintended forsingle-pilot smokejumping operations, the pilots will
examine the cockpit layout and flight manual proceduresto ensure that asingle pilot can
manage all emergencies listed in the flight manual.

Table 10: Single-Pilot Emergency Procedure Evaluation

Evaluation Procedure Pass/Fail Criteria

1. Onepilotwill"dryrun"the procedures while the
otherobserves, notingthe workload to perform
the procedures, requirements to concentrate
inside the cockpit, rapid or exaggerated head
movements, extended reach that would preclude
heads-up visibility orcompromise any control, and
the potential for mistakes because of nonstandard
or poorly designed procedures or systems.

2. Ifany questionsarise thatcan be answered by
flight evaluation, the pilots should advise the
Evaluation Director.

4.10 Suggested Briefing Topics

The Evaluation Director will ensure that personnel are briefed on pertinent topics. Briefings
on the following topics are suggested before the evaluation flight:
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Personnel Briefing Topics

Flight Performance Evaluation Conductor 1. Standardevaluation procedures.

2. Specificsafety considerations regarding
the performance of the evaluation
aircraft, including emergency procedures.

3. Required coordination withthe
Functional Evaluation Conductoron
recommended airspeeds and flap settings
for airdrop, and on the weightand
balance calculation forfunctional
evaluationloads.

4. Required documentation of evaluation
flight results.

Flight Performance Evaluation Pilot 1. Standard procedures.

2. Specificinstruction regarding which
aircraft instrumentreadings must be
monitored and recorded, and the data
points that must be called out for the
audiorecorder.

Flight Performance Loadmaster 1. Thespecificloadandloadlocationto
achieve the required weightand balance
configuration.

Pilot 1. Standard proceduresforthe Flight
Performance Evaluation.

2. Emergency procedures.

3. Communications.

Copilot (intwo-pilot aircraft) 1. Copilotdutiesand cockpitcoordination
procedures.

4.11 Documentation Required

At the end of the Flight Performance Evaluation, the Smokejumper Evaluation Pilot completes
the Flight Performance Evaluation Report (see Section 9 of thisdocument fora template).
Thisreportincludes written comments and conclusions on the aircraft's performance
throughoutthe evaluation flight maneuvers. Any adverse performance should be discussedin
the comments. The Smokejumper Evaluation Pilot submits these written findings to the
Evaluation Director.
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5.2

Functional Evaluation

Introduction

The Functional Evaluationis typically accomplished during a 3- to 5-day period. Besidesthe
Evaluation staff, others typically attend and observe evaluation activities, including SASES
personnel, interested FS, BLM, and OAS aviation and fire managers, and smokejumpers. The
Evaluation Director must organize Functional Evaluation activities toinclude observers while
ensuringthatobserversdo notinterfere with the work of technical personnel conducting the

evaluations.

Before the Functional Evaluation begins, the Evaluation Director needs to provide information
to members of the evaluation staff and others. Thisinformationincludes the following:

Table 11: Information to Provide Evaluation Staff and Others

v Information

Evaluation Aircraft Configuration and Performance Data.

Schedule of Events.

Organization.

Organization Assignments.

Ground RulesforObservers.

Special Safety Concerns.

Evaluation Supportand Logistics.

Functional Evaluation Report Template (see Section 9.3 of this
document).

Air Drop Load Manifests.

Air Drop Conclusions.

Work Session Recommendations and Conclusions.

The Evaluation Director must ensure thatall arrangements forevaluation logistics are
complete, thatthe evaluation aircraftis available and configured forthe evaluation flights,

and that the evaluation staff is present.

Objectives

The objectives of the Functional Evaluation are to:

1. Identifythe suitability of the aircraft for smokejumping and cargo dropping, using both
FS-14 and ram-air parachute equipment.

2. ldentify practical smokejumperload configurations compatible with cabin size, weight
and balance considerations, and potential operationalfuelloads.

41



FUNCTIONAL EVALUATION SMOKEJUMPER AIRCRAFT EVALUATION PROCESS

5.3

5.4

Identify accessories needed to configure the aircraft for optimum efficiency and safety
during smokejumping missions.

Identify the best, safest, and most efficient smokejumping procedures for spotting,
smokejumper exits, cargo drops, and the best emergency exit procedures.

Evaluation Staff

For organization charts, see Section 8 of thisdocument.

Air Safety and Communications

The following standards will be adhered to:

1.

Weather. All flights will be performed under basicVFR conditions as defined by the
FAA. If additional visibility and cloud clearance is needed, the Functional Evaluation
Director will establish this standard before evaluation flights begin. Atthe start of each
evaluation day, the Project Air Officer will check weatherand will determine if visibility,
wind, turbulence, and/orother weatherfactors are conducive forthe day's evaluation.

The Project Air Officer will coordinate air trafficcontrol procedures with local authorities
and FAA trafficcontrol personnel. Ifin the judgment of the Project Air Officer, the flight
evaluation cannot be conducted in asafe mannerbecause of air trafficissues, the flight
evaluation will be altered or canceled.

Aircraft loading, weightand balance. Computations will be made beforeeach flight.

Pilotand support personnel will be briefed on total mission objectives, daily flight
intentions, air-to-ground communications, and emergency procedures.

Aircraft will be inspected by the Project Air Officerand/or Maintenance Specialist to
ensure thatall airworthiness requirementsare in order. Aviation personnelwill be
reviewedto ensure proper qualifications and recent experience.

Airsafety will require the maximum awareness of each personinvolvedin the
evaluation.

Radio communications will be established linking the Functional Evaluation Conductor,
Drop Zone Manager, local dispatch, and drop aircraft on a common frequency.

To furtherenhance communication, pilots will be briefed before the evaluation and as
necessary before each flight. These briefings will discuss:

a. Standardterminology.
b. Primaryand back-up radiofrequencies will be assigned.

c. Drop patternsand radio contact points will be established.
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5.5  Work Sessions and Flights

The following standard series of evaluation work sessions and flights are intended to satisfy
the objectives of the Functional Evaluation, and to document the conclusions, load
configurations, and smokejumper procedures identified by the evaluation team. The flights
and work sessions willbe conductedin the orderlisted. Detailed briefings and debriefings will
be conducted by the Functional Evaluation Conductor before and after each evaluation flight
or work session.

Figure 2: Functional Evaluation Work Sessions and Flights

WORK SESSION A
Initial Briefing
WORK SESSION B
Pre-FlightStatic-Line Trail Evaluation

N\

FLIGHT 1
Static-Line Trail
WORK SESSION C
Review of Standard and/or High-Speed Video of Static-Line Trail

N\

FLIGHT 2

Cargoand Torso Dummy Drops

N

WORK SESSION D
Review of Flight2

N\

WORK SESSION E

Potential Load Configurations

N

WORK SESSION F

Evaluate Smokejumper Accessory Needs

N\

WORK SESSION G

Operational Procedures

N\

FLIGHTS 3-6

Evaluation of Drop Procedures

\Z

WORK SESSION H

Conclusionsand Recommendations
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5.5.1

5.5.2

5.5.3

Work Session A: Initial Briefing

Work Session Ais a briefing of the members of the functional evaluation organization and
evaluation pilots to ensure they understand evaluation objectives, structure, schedule, and
logistics. Duties, responsibilities, and pertinent topics regarding safety and communications
will be discussed.

Work Session B: Pre-Flight Static-Line Trail Evaluation

Work Session Bisan on-the-ground exercise. Itis conducted at the aircraft. Standard
smokejumper cargo and personnel static-lines will be extended out the jump doorto full
extendedlengthasthey wouldtrailin flight. With the D-bag positioned underneath and aft of
the leading edge of the horizontal stabilizer, but forward of the elevator hinge, note the
location of the static-line snap inside the aircraft. Thisisthe correct location forthe static-line
anchor. The temporary static-line anchorinstalled for use duringthe Functional Evaluation
must be configured to position D-bags correctly underthe stabilizer. If necessary, an
extendercan be usedto correctly position the static-line snap.

Duringthis exercise, static-lines willbe moved throughout the extremes of the range they
potentially may travel in-trail--up overthe fuselageand down underthe fuselage. Potential
contact with antennas, beacons, orthe horizontal stabilizer will be evaluated. Any adverse
indication of potentialfor static-lines or D-bags to entangle in aircraft protrusions must be
corrected before any static-linetrial flight orairdrops. Also, the aftdooredge and lowerdoor
corner must be inspected to ensure that they have smooth surfaces that will not fray or cut
static-lines. If problemsare identified, they must be corrected before evaluation flights.

Flight 1: Static-Line Trail

Note: Some aircraftare configured with avery high horizontal stabilizer,
such as a T-tail. Inthis case, there are no real concerns about smokejumper
parachutes contacting the stabilizer during deployment. It may be
appropriate to combine Flights 1and 2 (actual drops) in these aircraft.
Some aircraft may have a history of use as a parachute deployment
platform. This may or may not be an indication that Flights 1and 2 can be
combined. The deployment characteristics of smokejumper parachutes and
the length of smokejumper parachute static-lines may differ from those
previously usedinthe aircraft. For many candidate aircraft, the potential
for deploying static-line parachutes to contact the horizontal stabilizer
duringdeploymentisaveryreal concern. The Functional Evaluation
Conductor, Evaluation Director, and otherappropriate members of the
evaluation team must concurin decisions to combine Flights 1and 2.

Flight 1 will be conducted with the aircraft fueled and loaded to maximum gross weight and
maximum forward CG to produce maximum tail low flight attitude. Duringthe static-linetrail
evaluation, airspeed willbe 5knots CAS less than identified airdrop speed, although notless
than the VS1speed. Flap settings will be none, orthe minimum that may be used forairdrop
of cargo and smokejumpers.

Several video cameras attached to the aircraft fuselage willbe focused to show the clearance
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5.5.4

of trailing D-bags underneath the horizontal stabilizer. Inaircraft where there is concern
aboutclearance, high-speed video will be used in addition to regularvideo; 240-frames per
second provides an excellent view of D-bagtrail behavior.

Conduct the static-line trail evaluation as follows:

With standard and/or high-speed video cameras running, asingle cargo static-line and D-bag
will be attached to the static-lineanchorandtrailed. Thenanadditional cargo static-line and
D-bag will be trailed. These static-lines will be allowed to trail at full extension forabout 15
seconds before beingretrieved. The procedures will be repeated using personnel static-lines
and D-bags, gradually working the first one, then another, to full extension. If more than one
static-line anchorlocation may be used for cargo, jumpers, oremergency exits, trail
evaluations shallbe accomplished from all anticipated attachment points.

Work Session C: Review of Standard and/or High-Speed Video of Static-

Line Trail

Before proceedingtothe actual air drop phases of the evaluation, the video footage of the
static-line trail evaluation flight will be reviewed by the Evaluation Director, Functional
Evaluation Conductor, and otherappropriate members of the evaluation team. If necessary,
the video(s) will be edited and reviewed before proceeding.

The position and movement of the trailing static-lines and D-bags will be evaluated. The
probable proximity of deploying parachute canopies to the horizontal stabilizer, or other
aircraft protuberances, will also be evaluated. If thereis a possibility that acanopy may catch
or hang up, corrective action will be taken before the evaluation continues. If serious
questions arise, the evaluation will be delayed as needed to allow areview of the high-speed
video.

Next, the video footage will be reviewed to anticipate probable deployment characteristics of
cargo and personnel parachutes. During deployment, the parachute D-bag goes down, then

risesas the linesand canopy deploy. The apex breaks free of the static-line in aboutthe same
positionthatthe D-bagtrails. Therefore, itis possibleto anticipate the probablepaththatthe

apex of the deploying canopy will follow when it breaks free of the static-line.

If trailing D-bags show a tendency torise above the horizontal stabilizer, the selected static-
line anchorlocation may be unacceptable, orthe aircraft may be incompatible with safe
deployment of smokejumper parachutes. D-bags musttrail naturally underthe stabilizer. If
the video footage shows that the anticipated path of a deploying canopy will be close to the
bottom surface of the horizontal stabilizer, there may or may not be reason for concern.

In many satisfactory smokejumperaircraft, the parachute apex passes within approximately
sixinches of the underside of the horizontal stabilizer. However, the canopy apex does not
contact the underside of the stabilizer, apexdamage does not occur, and there is norisk of
the canopy apex becoming entangledinthe elevator hinge mechanism. Apparently, a cushion
of air on the bottom surface of the stabilizer prevents apex contact.

However, if video footage shows that the apex will pass close to the bottom surface of the
horizontal stabilizer, care is needed in proceeding with the evaluation. It may be appropriate
to consideradjustingthe location of the static-lineanchortoincrease the clearance of a
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5.5.5

5.5.6

deploying canopy apex from the elevator hinge mechanism. It may be appropriate toreview
the high-speed video before proceeding.

Flight 2: Cargo and Torso Dummy Drops

Flight 2 determines actual cargo and personnel parachute deployment characteristics and
capturesthese deployments on standard and/or high-speed video.

Minimum drop altitude for cargo and torso dummies should be determined based on the
following criteria:

1. Aircraftdesignaftofthe door.

2. Aircrafthistory droppingstaticline deployed parachutes.

3. Type of parachute beingdropped.

4. Purpose of drop.

5. Weather.

6. Schedule.

7. Inputfrom pilotsdoingthe Flight Evaluation portion of the process.
8. Manufacturer’srecommendations.

9. Whetherthe pilots are wearing a parachute.

10. Size of the drop zone.

Fuelload, ballastload, CG, and flap settings will be as specified for Flight 1. The number of
bundles dropped and numberof torsodummies dropped depends on the size of the aircraft,
but generally does not need to exceed fourtypical cargo bundles and two torso dummies. All
relevanttypes of smokejumper cargo parachutes will be dropped.

Torso dummies willbe equipped with standard smokejumper personnel main parachutes.

Standard and/or high-speed video of these drops will be taken from cameras mountedin
appropriate locations on the evaluation aircraft.

A qualified observershould observethese deployments fromin front of the jump doorin the
evaluation aircraftto observe these deployments. Afterthe firstdrop, the observer must
determine thatthereis noconcernregardingthe proximity of deploying parachutes and
control surfaces or protuberances of the aircraft before any additional drops. If the observer
has concerns, the evaluation may be delayed to allow review of standard and/or high-speed
video of the deployment(s).

Work Session D: Review of Flight 2

Videofootage, andif necessary, high-speed footage of the Flight 2drops will be reviewed.
Attention willbe placed onthe safe deployment of canopies past the horizontal stabilizer.
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5.5.7

5.5.8

5.5.9

The decisionto proceed with live drops of smokejumpers will be based on review of standard
and/orhigh-speed video.

Work Session E: Potential Load Configurations

Work Session Ewill identify potential practical load configurations of suited smokejumpers
and cargo inthe evaluation aircraft. Maximum smokejumper loads with short-andlong-
range fuelloads should be determined. Maximum training jump loads should be determined.

Practical loads should be evaluated considering cabin room and weightand balance. Fuel
burn-off and the movement of spotters and jumpers to aft positions nearthe jump door must
be consideredinweightand balance.

Cargo and smokejumperrestraint procedures and configurations should be considered for
these various loads.

The Evaluation Technical Writerand Photographer may help documentthe load
configurationsidentified. The Flight Performance Evaluation Conductor may assist with
weight and balance considerations.

Work Session F: Evaluate Smokejumper Accessory Needs

Work Session Fwill determinethe need forand configuration of special smokejumping
accessories.

Configuration and location of primary, emergency, and cargo static-lineanchor systems must
be considered. Tether hard points or cables needs must be identified. Handrails, jump steps,
door boots, fairings, spotter/pilot communications systems, and any other accessory needs
must be considered.

The Accessories Design Team Leader provides information on practical locations and
configurations foraccessories compatible with the strength of the aircraft's structure. If the
aircraft is not available, measurements and photographs must be obtained so accessories can
be designed.

In considering the optimum configuration of accessories for the candidate aircraft,
standardization with the configuration of accessories in other smokejumperaircraft should be
considered. When possible, aconfiguration similartothat foundin other smokejumper
aircraft should be used. Thisallows standard trainingin static-line hook-up and misroute
avoidance. When possible, itis besttolocate vertical static-line anchorsadjacentto or
behind the second jumperinastick. This minimizes the riskthat jumpers mightexitwitha
static-line undertheirarm.

Work Session G: Operational Procedures

The purpose of Work Session Gis to identify and document operational procedures for
spotting, jumper exits, cargo drops, and emergency exit procedures.

Preference will be given to application of standard procedures used in similar smokejumper
aircraft. The safety and operational efficiency of proposed procedures must be evaluated.
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5.5.10

5.5.11

5.6

5.6.1

Flights 3 to 6: Evaluation of Drop Procedures

Flights 3,4, 5, and 6 will evaluatethe load configurations identified in Work Session E, and the
operational proceduresidentified in Work Session G. Cargo drops and live jumps will be
conducted.

These flights are structured after questions raised during Work Sessions Eand G have been
answered. Bothfire and training missionloads should be evaluated. Atleastone flight must
include drops of representative smokejumper cargo bundles. All drops will be filmed with
video cameras locatedin appropriate locations outside the aircraft. Atleastthe firsttwo
flights of jumpers and cargo drops will be filmed with high-speed camera equipment. High-
speed filming of additional flights will be at the discretion of the Functional Evaluation
Conductor.

Smokejumpers and spotters willbe thoroughly briefed before each flight on objectives,
specificprocedures, and any special safety concerns.

Smokejumpers will be selected based ontheirlevel of experience, their ability to offer
qualified opinions, and theirability to compare various procedures used during the
evaluation. If possible, the same evaluation jumpers should be used forall evaluation jumps
so they can compare procedures.

Additional live jump orcargo drop flights may be scheduled at the discretion of the Functional
Evaluation Conductor.

Work Session H: Conclusions and Recommendations

During this work session, participants document their conclusions and recommendations.
Participants will compile the written material and photographs that document the Functional
Evaluation. The Functional Evaluation Directorwill use this material to prepare the final
Functional Evaluation Report.

Suggested Briefing Topics

Personnel must be briefed before the Functional Evaluation, before each work session, and
before each evaluation flight. The following briefing topics are recommended:

Functional Evaluation Conductor

The Evaluation Director shall brief the Functional Evaluation Conductoron the following
topics:

1. Standardevaluation procedures.
2. Specificevaluation procedures.
3. Special safety concerns.

4. Datarecordingand collection.

5. Coordination required with the Flight Performance Evaluation Conductorand the
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5.6.2

5.6.3

5.6.4

5.6.5

5.6.6

Accessories Design Team Leader.

6. Communications procedures.

Functional Evaluation Photographer

The Functional Evaluation Conductor shall brief the Functional Evaluation Photographeron
the following:

1. Type of photography and projection equipment required.
2. Photography objectivesinthe various phases of the evaluation.

3. Critical timetablesforvideo editingandreview.

Functional Evaluation Drop Zone Manager

The Functional Evaluation Conductor shall brief the Functional Evaluation Drop Zone Manager
on the following:

1. Listingofthe specificdrop zone equipment, radio, and vehicles required.
2. Amountof cargo to be retrieved.

3. Communications responsibilities.

Functional Evaluation Drop Zone Manager

The Functional Evaluation Conductor shall brief the Functional Evaluation Loadmaster on the
following:

1. Specificcargoand smokejumperloadsforeach evaluationflight.

2. Weightandbalance information.

Functional Evaluation Spotter(s)

The Functional Evaluation Conductor shall brief the Functional Evaluation Spotter(s) onthe
following:

1. Drop zone location.
2. Specificspottingand cargo dropping proceduresto be used.
3. Special safety concernsregarding spotting procedures.

4. Communications.

Functional Evaluation Smokejumpers

The Functional Evaluation Conductor shall brief the Functional Evaluation Smokejumpers on
the following:
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1. Specificaircraftand exit procedurestobe used.
2. Objectivesof the evaluation flight.
3. Special safety considerations.

4. Inputexpected afterthe jump and attendance requirements at post-flight work
sessions.

5.6.7 Functional Evaluation Pilot(s)

The Functional Evaluation Conductorshall brief the Functional Evaluation Pilot(s) on the
following:

1. Proceduresforeachflight.

2. Drop zone location.

3. Airspeedsandflap settings desired.

4. Spotter/pilot communications procedures.

5. Communications procedures and requirements.

Note: The Functional Evaluation Conductor will brief the evaluation aircraft
Pilot, Photo Aircraft Pilot (if applicable), Photographer, Spotter, and
Smokejumpers before each flight.

5.7 Documentation Required

See Section 9 of thisdocumentfora Functional Evaluation Report template.

Table 12: Documentation Required for Functional Evaluation

Stage of Evaluation Documentation Required
Work Session A None.
Work Session B Description of any adverse potentialfor static-line and D-bag

entanglementin aircraftstructures, and identified solutions.
Description of sharp edges on aircraft door or fuselage that may fray
or cut static-lines. Description of solutions.

Work Session C Conclusionsregarding static-linetrail characteristics during Flight 1.

Work Session D Conclusions regarding cargo and torso dummy drops during Flight 2.

Work Session E Description of primary loads considered, including those rejected and
the reasonsfor rejection.

Work Session F Lists and descriptions of needed accessories. Rationaleforthose
accessories.

Work Session G Operating procedures considered, including those rejected, and
reasonsforrejections.

Flights3to 6 Objectives, configurations, and procedures for each flight. Comments

and conclusions from spotters and jumpers foreach flight.
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5.8

Stage of Evaluation

Documentation Required

Work SessionH

Final recommendations of the Functional Evaluation regarding:
1. Practical load configurations.

Required accessories.

Spotting procedures.

Smokejumper exit procedure.

Cargo dropping procedures.

Emergency exit procedures.

ok wnN

Photographs Required.

Table 13: Photographs Required for Functional Evaluation

Stage of Evaluation

Photograph Requirements

Work Session A

None.

Work Session B

Electronicand hard-copy images of:

1. Static-linesextended.

2. Clearance of static-lines and D-bags from the horizontal
stabilizer.

3. Aircraft protuberancesthat could potentially snag or catch
a static-line or D-bag.

4. Sharp edgesonthe aircraftdoor or fuselage that may fray
or cut static-lines.

5. Provisions made to eliminate anticipated static-line trail
problems.

Flight1

High-speedvideo of the cargo static-line and personnel static-line
D-bagtrail evaluation.

Work Session C

High-speedvideo.

Flight 2

High-speed video of cargo and torso dummy canopy deployments.
Focus on the proximity of deploying canopies to the horizontal
stabilizer.

Work Session D

None.

Work Session E

Electronicand hard-copy images of all seriously considered load
configurations.

Work Session F

Electronicand hard-copy images of all accessoriesinthe evaluation
aircraft. Electronicand hard-copyimagesasrequiredbythe
Accessories Design Team Leaderand the Drafting Technician
showingthe location of accessories and the aircraft structure in the
vicinity of proposed accessories.

Work Session G

Electronicand hard-copy images documenting spotterand exit
procedures considered.

Flights3to 6

High-speed video of airdrops as assigned.

Work SessionH

Ensure that all required photography has been obtained.
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6.2

Field Evaluation

Criteria to Operate an Evaluation Aircraft

A Field Evaluation consisting of afull season of operational use is needed to validate
smokejumping procedures and the configuration of smokejumping accessories developed for
the aircraft. The criteriafor usingan evaluationaircraftinfield operations are:

1

2.

Successful completion of the Flight Performance and Functional Evaluations.

Completion of design, engineering structural analysis, drawings, fabrication, and
installation of afull complement of smokejumping accessories for the aircraft. This
includes a primary static-line anchorand aspottertetheranchor. The anchor usedfor
emergency exits and for cargo parachute deployment must be identified. Asuitable
smokejumper seat/restraint system must be provided. Additional accessoriesidentified
inthe Functional Evaluation are required--these may include jump door handrails, a
jumpstep, a floor platform, aspoiler, aspotter communication system, and other
special accessories.

Note: Anchorinstallationsthat require an FAASTC may be installed
usingthe FAAField Approval Process. This allows evaluation and
refinement of the anchor(s) beforework to obtainan FAASTC is
accomplished. The engineering structural analysis must show that these
accessories meet established strength requirements. Unfortunately,
FSDOs are currently reluctant to grant field approvals; if an anchor
installation requires an FAA STCand field approval is notan option, the
sponsoringagency must pursue obtainingan STC.

Preliminary Operational Guidelines

Before the Field Evaluation, the Evaluation Directoris responsible for preparing Preliminary
Operational Guidelines for smokejumper operations using the evaluation aircraft. These
guidelines will be provided to the Field Evaluation Conductor. The guidelines will be based on
information gathered during the preceding stages of the evaluation and will include:

1.

2.

Aircraft Performance Information, drop airspeeds and flap settings.
Preparation for Airdrop (accessories).

Load Configurations.

SpotterProcedures.

Smokejumper Procedures.

Cargo Dropping Procedures.

Special Considerations.
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6.3

6.4

Field Evaluation Procedures

The Field Evaluation Conductor will be the Smokejumper Base Manager where the aircraftis
based. The Field Evaluation Conductorisresponsible for operatingthe aircraft as describedin
the Preliminary Operational Guidelines. Coordinating with the Evaluation Director, the Field
Evaluation Directorshould refine or modify these guidelines appropriately as experience is
gained operating the aircraft.

Documentation Required

At the conclusion of the Field Evaluation, the Field Evaluation Conductor will provide the
Evaluation Directorwithareportthatincludesthe following:

1.

2.

3.

4.

5.

Extent of Aircraft Use.

Flight Performance on Smokejumper Missions.
Best Operational Procedures.

Evaluation of Accessories.

Best Load Configuration(s).

See Section 9.4 of thisdocument fora Field Evaluation Report template.
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EVALUATION DOCUMENTATION

Evaluation Documentation

Evaluation Summary Report

At the completion of all evaluation activities, the Evaluation Director will preparea Summary
Report. Thisreport will briefly document that the aircraft meets the requirementsforan
approved smokejumperaircraft. Itwill also provide generalinformation aboutthe aircraftin
a format useful to future aircraft users. (See Section 9.5of this documentforan Evaluation
Summary Reporttemplate.) Thisreport mustinclude:

1. Documentationthata complete evaluation was accomplished:

a.

e.

f.

Date the Sponsor Agency Preliminary Report was received, evaluated by SASES,
and accepted by management.

Date the evaluation responsibility was assigned and an evaluation organization
staffed.

Date the Flight Performance Evaluation was accomplished.
Date the Functional Evaluation was accomplished.
Date the Field Evaluation was accomplished.

Date the required FAA STCs were obtained.

2. Generalaircraft descriptionand pictures.

3. Preparationforairdrop. Thisisa listof NTDP drawing numbers foraccessories, STC
numbers, restraint systems, and identification of other special requirements to
configure the aircraft for smokejumping. Pictures of these accessories should be

provided.

4. Aircraft capabilities:

a.

Typical Smokejumper Mission Load: Number of smokejumpers, pounds of initial
attack cargo, hours of fuel, range, etc.

Performance: Mission airspeed, runway requirements, density altitude
considerations.

Drop configuration: Smokejumperdrop airspeed and flap setting, and the
paracargo drop airspeed and flap setting.

Supportrequirements: The number of pilots and number of spotters required.

Multi-purpose capabilities: Pounds of point-to-point cargo and number of
passengersthatcan be carried.

5. A summary of the evaluation and any special considerations regarding the aircraft's use
for smokejumping.
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7.2

Final Report Package

At the completion of the Smokejumper Aircraft Evaluation, the Evaluation Director will
compile aFinal Report Package. This package will fully document the suitability of the
evaluation aircraft's suitability to be placed on the List of Approved Smokejumper Aircraft.
Copies of this package will be delivered to the SASES Chair. The Final Report Package includes

the following:
1. SponsorAgency Preliminary Report.
2. Flight Performance Evaluation Report.
3. Functional Evaluation Report.
4. Field EvaluationReport.

5. Evaluation Summary Report.

56



SMOKEJUMPER AIRCRAFT EVALUATION PROCESS ORGANIZATION CHARTS

8 Organization Charts

Figure 3: Smokejumper Aircraft Evaluation Organization Chart — Overview
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Note: Agency airworthiness and engineering personnel have a primary responsibility for
the maintenance and modification of agency-owned and contracted aircraft. Their
duties and responsibilities may parallel but are not subordinate tothose in the
evaluation organization. Positionsin both the agency andin the evaluation organization
must retain theirappropriate responsibilities.
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Figure 4: Smokejumper Aircraft Evaluation Organization Chart—Part 1
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Figure 5: Smokejumper Aircraft Evaluation Organization Chart — Part 2
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9 Report Templates
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9.1 Sponsor Agency Preliminary Report

Note: The sponsoring agency must prepare and submit this report to SASES prior to an aircraft evaluation.

Aircraft Make: Aircraft Model:

A. Compliance with SASES Requirements

All Aircraft:
FAA Certified as a Normal or Transport Category Aircraft. o Yes oNo [ oN/A
FAA approved to fly with the jumper exit door removed duringjump O Yes oNo [ oN/A
operations.
Airspeed at 1.3 times VS1 (jump configuration) notto exceed 115 knots. O Yes oNo [ oN/A
Jumper exit door atleast25inches wide and 36 inches high. O Yes oNo [ oN/A
Turbine engine powered. o Yes oNo | oN/A

Multi-Engine Aircraft:

Abilityto achievea singleengine (critical engineinoperative) rate of climb of O Yes ONo | oN/A
50 feet per minute (FPM) at 9,000 feet density altitude.

Ability to achievea singleengine climb capability of +0.6 percent or better at O Yes ONo | oN/A
5,000 feet pressurealtitudeand at 81°F, with 2.5 hours fuel on board, with no
more than a 25 percent reductionin useful load. This ability shall be
achievablewith the aircraftinthe following configuration: Critical engine
inoperativeandthe propeller of that engine feathered (or pitch set to the
minimum drag position) with landing gear retracted (if equipped with
retractablegear).

Single-Engine Aircraft:

Payload capability sufficientfor at leasttwo jumpers, their equipment, and a O Yes oNo | oN/A
spotter, whilecarrying 2.5 hours fuel.

Power loadingatmaximum certificated gross weight of 13.2 Ibs. per O Yes oNo | oN/A
horsepower or less.

B. Administrative Considerations

Why are you proposingthatthis aircraftbeevaluated? Why do you want to use this particular aircraft?

What arethe advantages of this aircraftover aircraftalready onthe approved list?

How many aircraftof this type do you proposeto use, and how soon?
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How many aircraftof this type are potentially available for smokejumper use?

List potential multi-use capability (i.e., crew and/or cargo haul, administrative use, etc.).

Describehow the aircraftcan beeffectively used for non-smokejumping missions. Was this a considerationin
your decisionto sponsor the aircraft?

Payload Capabilities, Landing Field Requirements, Range and Cruise Speeds with Operational Loads: For the
following,assume 2.5 hours of fuel on board. Show all calculations. Consider cabin volume, floor space, available
seating, and the weight and balancedata for a typical or specific aircraft. When calculatingrangeandcruise
speeds with operational loads, usestandard conditions, no wind, and 45-minute fuel reserve. Consider any door-
off performance penalty that may be relevant for smokejumper and paracargo loads. If door-offinformationis not
available, estimate any performance reduction and/or speed restriction,and your reasoning for the estimate you
used.

What is the maximum number of smokejumpers that canbe carried ona firemission?

For this load, identify the following runway requirements:
Airport Elevation / Temperature
Sea Level 5,000 feet MSL 84°F

Runway Requirements
(Standard Condition)

For this load at maximum cruise power setting, identify the following:

Airport Elevation = Sea Level Airport Elevation = 5,000 feet MSL
Flight Altitude = Flight Altitude = Flight Altitude = Flight Altitude =
2,000 feet MSL 12,000 feet MSL 7,000 feet MSL 12,000 feet MSL

Range
(nautical miles)

Cruise Speed
(knots)

Maximum Flight
Duration

For this load atnormal cruise power setting, identify the following:

Airport Elevation = Sea Level Airport Elevation = 5,000 feet MSL
Flight Altitude = Flight Altitude = Flight Altitude = Flight Altitude =
2,000 feet MSL 12,000 feet MSL 7,000 feet MSL 12,000 feet MSL

Range
(nautical miles)

Cruise Speed
(knots)
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Maximum Flight
Duration

For this load atmaximum range power setting, identify the following:

Airport El

evation =Sea Level

Airport Elevation = 5,000 feet MSL

Flight Altitude =
2,000 feet MSL

Flight Altitude =
12,000 feet MSL

Flight Altitude =
7,000 feet MSL

Flight Altitude =
12,000 feet MSL

Range
(nautical miles)

Cruise Speed
(knots)

Maximum Flight
Duration

What is the maximum weight that can be hauled for both paracargo and freight loads?

For this load, identify the following runway requirements:

Airport Elevation / Temperature

Sea Level

5,000 feet MSL

84°F

Runway Requirements
(Standard Condition)

For this load at maximum cruise power setting, identify the following:

Airport El

evation =Sea Level

Airport Elevation = 5,000 feet MSL

Flight Altitude =
2,000 feet MSL

Flight Altitude =
12,000 feet MSL

Flight Altitude =
7,000 feet MSL

Flight Altitude =
12,000 feet MSL

Range
(nautical miles)

Cruise Speed
(knots)

Maximum Flight
Duration

For this load atnormal cruise power setting, identify the following:

Airport El

evation =Sea Level

Airport Elevation = 5,000 feet MSL

Flight Altitude =
2,000 feet MSL

Flight Altitude =
12,000 feet MSL

Flight Altitude =
7,000 feet MSL

Flight Altitude =
12,000 feet MSL

Range
(nautical miles)

Cruise Speed
(knots)

Maximum Flight
Duration
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For this load at maximum range power setting, identify the following:
Airport Elevation = Sea Level
Flight Altitude = Flight Altitude =
2,000 feet MSL 12,000 feet MSL

Airport Elevation = 5,000 feet MSL
Flight Altitude = Flight Altitude =
7,000 feet MSL 12,000 feet MSL

Range
(nautical miles)

Cruise Speed
(knots)

Maximum Flight
Duration

What is the maximum number of fully-equipped firefighters that can be transported from airportto airport?

For this load, identify the following runway requirements:
Airport Elevation / Temperature
5,000 feet MSL

Sea Level 84°F

Runway Requirements
(Standard Condition)

For this load atmaximum cruise power setting, identify the following:
Airport Elevation = Sea Level

Airport Elevation = 5,000 feet MSL

Flight Altitude =
2,000 feet MSL

Flight Altitude =
12,000 feet MSL

Flight Altitude =
7,000 feet MSL

Flight Altitude =
12,000 feet MSL

Range
(nautical miles)

Cruise Speed
(knots)

Maximum Flight
Duration

For this load atnormal cruise power setting, identify the following:

AirportEl

evation =Sea Level

Airport Elevation = 5,000 feet MSL

Flight Altitude =
2,000 feet MSL

Flight Altitude =
12,000 feet MSL

Flight Altitude =
7,000 feet MSL

Flight Altitude =
12,000 feet MSL

Range
(nautical miles)

Cruise Speed
(knots)

Maximum Flight
Duration
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For this load at maximum range power setting, identify the following:

Airport Elevation = Sea Level Airport Elevation = 5,000 feet MSL
Flight Altitude = Flight Altitude = Flight Altitude = Flight Altitude =
2,000 feet MSL 12,000 feet MSL 7,000 feet MSL 12,000 feet MSL

Range
(nautical miles)

Cruise Speed
(knots)

Maximum Flight
Duration

Whatis the total costto acquirethis aircraft? If new, show equipped pricewith IFRavionics, seats,and other
normal and required equipment. Ifused, show the range of prices for aircraftinthe age class and equipment
range that you would contract.

Estimate the contractrate, includingrate per hour, daily availability, and other costs.

Date of certification: Date of lastmanufacture:

What arethe maintenance/supportrequirements for this aircraft?

What is the minimum required flightcrew? Are there any flightcrew limitationsthatneed to be considered?

Whatis estimated costof the evaluation process? Providean estimate of the total costto fully evaluatethe
aircraftfor smokejumper use.

C. Flight Performance Data

General performance envelope (all calculations madewith aircraftat maximumgross weight):

Stall speed, clean Knots
Stall speed landing configuration Knots
Stall speed, most probablesmokejumper configuration Knots
Rate of climb, all engines, sea level std. conditions FPM
Rate of climb, all engines, 5,000 feet, I1SA plus 25°C FPM
Rate of climb, one engine (critical engine) out FPM
Service ceiling, all engines (residual 100 FPM climb) Feet
Critical engine-out serviceceiling (residual 50 FPM climb) Feet
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Landingdistanceover 50-foot obstacle Feet
Takeoff distanceover 50-foot obstacle Feet
Maximum cruisespeed Knots
Normal cruisespeed Knots

Stall and stall recovery characteristics:

What arethe stall and stall recovery characteristics as determinablefromthe flight manual?

What concerns, ifany, would your aviation unithaveabout stall characteristics in this aircraft?

Stall warning or stability augmentation system:

What type of stall warning systemand/or stability augmentation system does the aircrafthave?

Slow flight characteristics and attitude:
What type of slowflightcharacteristics do you anticipatefrom this aircraft? Is there a distinct "tail low" attitude
inslowflight?

Turning capability into dead critical engine at 1.3 Vsp for deep canyon get-away:

Are there any indications of problems or concerns with the engine-out turning capabilities of this aircraft?

Center of gravity limits in relation to payload compartment and smokejumper exit door location:

Does there appear to be potential to load the aircrafteither forward or aft of allowable CG limits with normal
smokejumper loads? Consider all conditions including jumpers in the exit door (at near maximum gross weight
and with the lasttwo jumpersinthe loadinthe exit door). Consider take-off at gross weight with jumpers and
spotters forward, and landing with minimum fuel and remainingjumpers and spotters forward.

Engine compatibility to a wide range of power settings and negative thrust:

What type of engines are on the aircraft? Arethe engines prone to problems associated with a wide range of
power setting (i.e., shock cooling, or unacceptable main or master-rod bearingloads when the propelleris
drivingthe engine)?
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Trim change with speed and power variations and gear or flap deployment and retraction:

Address the pitch changes associated with power changes and gear and flap deployment and retraction.
Examine the trim responseneeded to deal with these changes, both manual and power trim (ifapplicable).
Does the aircrafthaveanyinterconnect systems associated with the trim/flaps,and how will their function
affect the pilot's feel for the aircraftand the workload?

Straight forward and easy to manage systems:
Do aircraftsystems allow for ease of use and emergency procedures inrelationto pilotworkload, especiallyin
single-pilotaircraft?

Gear retraction time and gear speeds:

Whatis the gear retraction time?

Whatis the maximum air speed to extend and retractthe gear?

What is maximumspeed with gear extended?

Are these speeds compatiblewith usingthe gear as a dragdevice for cargo dropping?

Door removed cruise speed:

What arethe penalties for in-flight performance with the smokejumper exit door removed?

Are these penalties verified from the aircraftflight manual, or as estimated?

D. Smokejumper Functional Suitability Data

Proximity of the horizontal stabilizer position to the jump and cargo door in slow flight at maximum forward
CG:

Is there a potential for tail strikes (either by jumpers or paracargo)?

Is there a possibility for parachutes to deploy over the top of the stabilizer or near the elevator hinge?

Is the distancefrom the anticipated primary static-lineanchor location to the horizontal stabilizer compatible
with the use of standard 15-foot static-lines?
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Potential to deploy smokejumper personnel and cargo parachutes without damage to static-lines caused by
contact with parts of the aircraft or exit door:

Is the aircraft"clean" around the exit door and aft alongthe fuselage? O Yes o No o N/A

I1f No, what would be required to "clean up" any conflictitem or area?

Amenability of the aircraft toinstallation of a functionally adequate smokejumper and cargo restraint system:
What provisionsexist,or canas a practical matter be arranged, to restrain smokejumpers and paracargo?

Is the aircraftcompatiblewithinstallation of 42-inch smokejumper restraintbenches? Or,are there raised
bulkheads, etc., that would prevent their use?

Are suitablealternatives to smokejumper restraintbenches availablefor the aircraft?

Is the jumper exiting door opening flush with the floor? O Yes o No o N/A
If No, could a ramp be configured to level the openinginanacceptablefashion? O Yes o No o N/A
If No, canjumpers exit the aircraft withoutsnagginggear on the bottom edge of O Yes o No o N/A

the jump door?

Flight and environmental characteristics with the exit door removed:

Is aspoilerlikely to be necessary? o Yes o No o N/A

Are exhaust fumes inthe cabina likely possibility? o Yes o No o N/A

If Yes, how severe a problem will they be, and duringwhat phases of flight/ground operation will fumes be a
problem?

Are the pilot's and spotter's external field of view and overall visibility adequate O Yes o No o N/A
for smokejumper/paracargo operations?

Can a standard smokejumper communications packagebeinstalledinthe O Yes o No o N/A
aircraft?

Are there any other factors (positive or negative), not addressed above, that would assistin makinga case(for
or against) adaptingtheaircraftfor smokejumping?

Has the aircraftbeen used by the military for delivery of personnel and equipment with static-line parachutes?
If such history can be established, indicate where and by whom. Provideoperational information relatingto this
use, if possible.
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9.2 Flight Performance Evaluation Report

Note: The Smokejumper Evaluation Pilot must complete this report and submit it to the Evaluation Director after

the Flight Performance Evaluation.

A. Power-Off Stall Warning Evaluation

This evaluation focuses on the performance of the stall warningsystemin worst-casemaneuvers on final. A
decelerating power-off finalis sometimes used droppingsmokejumpers and cargo. Therefore, the power-off stall
warningevaluation represents the most adverse (highest stall airspeed) drop run configuration.

Evaluation Procedure

Pass/Fail Criteria

1. Reduce engine power to idle. Maintainaltitudeand
allowairspeed to bleed off. Increaseangleof attack
until stall warningis encountered. Apply power and
recover. Record the airspeed that the stall warningwas
encountered.

2. Repeat this procedure usingleft and rightstandard-rate
turns plus 5 degrees (this will beapproximately 20
degrees bank).

3. Repeat the above maneuvers usingthe potential flap
settings for smokejumper drop configuration. Ifthe
reduced 1.25 times VS1 drop speed is being evaluated,
calculatethe airspeed marginfrom 1.25 times VS1
minus 5 KCAS airspeed to stall warning.

4. Inall configurations, notethe control characteristics of
the aircraftwhen the stall warningisencountered and
duringrecovery.

The aircraftmustnot stall inadvertentlyin
any of the maneuvers.

A suitabledropairspeed andflap setting
must be availablethatprovides atleasta 5
KCAS margin from stall warning when the
airspeedis reduced by 5 KCAS and a bank of
standard-rateplus 5 degrees is usedinthe
power-off approach-to-stallevaluation.

The Evaluation Pilotmustdetermine (inthe
pilot's opinion) thatthe power-off stall
warningsystem functions adequatelyand
that no adverse control characteristicsare
encountered.

Does the aircraftpassor fail the power-off stall warning
evaluation?

o PASS
o FAIL

Comments/Conclusions:

Was there any adverse performance? Ifso, pleasediscuss.
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B. Power-On Stall Warning Evaluation

This evaluation focuses on the performance of the aircraft's stall warning system with maximum climbing power
wings-level,and during 30-degree and 45-degree bankturns. This corresponds to maneuvers necessaryto avoid
terrain after cargo has been dropped. A 45-degree bank produces 1.4 g's of force correspondingto a rapid wings-
level pull-up to avoid terrain.

Evaluation Procedure Pass/Fail Criteria
1. At basealtitude, with flaps atthe prescribed best-rate- | 1. The aircraftmustnotstall inadvertentlyin
of-climb setting, slowthe aircrafttocargodrop any of the maneuvers.
airspeed and apply maximum climbing power. Follow
manufacturer’s directions on stall characteristics for 2. After the stall warning, theaircraftmustnot
type of aircraft. Drop the nose and recover to best- loseanyaltitude in recoveringto best-climb
climbairspeed. Record the stall warningairspeed. airspeed.
2. Repeat using30-degree bankingright and left turns, 3. Inthe opinion ofthe Evaluation Pilot, the
then 45-degree bankingturns, right and left. power-on stall warningsystemmust
function properly and the aircraftmustnot
3. Repeat the evaluationforall potential cargodropflap exhibitany adverse control characteristics.
settings.

4. Inall configurations, notethe control characteristics of
the aircraftwhen the stall warningisencountered and
recovery is accomplished.

Does the aircraftpassor fail the power-on stall warning o PASS
evaluation? o FAIL

Comments/Conclusions:

Was there any adverse performance? Ifso, pleasediscuss.
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C. Smokejumper Drop Pattern Stall Warning Evaluation

Inroutine drop pattern maneuvers, an aircraftshould notencounter a stall warning. The stall warningshould
providea red-flagalertthat the aircraftis exceedingreasonabledrop pattern maneuvers and that correctiveaction
is necessary. The drop pattern stall warningevaluationisintendedto ensure that normal drop pattern maneuvers
canbe accomplished without encountering the stall warning. Two basic drop pattern maneuvers are evaluated:
banked corrections on final,and banked turns to change course,such as turns from base to final. The maneuvers
are accomplished with airspeed reduced 5 KCAS, and the bankincreased about 5 degrees, from recommended
airspeeds and banks for these maneuvers. The 45-degree bankturns are the worst-case banks that may be
encountered indrop pattern turns or when observing streamers.

Evaluation Procedure Pass/Fail Criteria

1. At the minimum power that will maintain altitude, with | Stall warnings should notbe encountered during
landinggear up and flaps atthe potential smokejumper | these maneuvers. Ifastall warningis
drop setting, establish anindicated airspeed equivalent | encountered, smokejumper drop airspeed will
to 5 KCAS less than 1.3 times VS1 (or 1.25 times VS1 need to beincreased sothatstall warningis not
minus 5 KCAS ifreduced drop airspeedis being encountered. This increased smokejumper drop
evaluated). Maintainaltitudeandinitiatea 20-degree airspeed must be less than 115 KCAS.
left bank. Record whether a stall warningwas
encountered. Repeat for each potential smokejumper
drop flap settingunder consideration.

2. At the power setting appropriatefor the crosswind,
downwind, and baseportions of a drop pattern, with
gear up and flaps atthe appropriatesetting for drop
pattern maneuvering, establishanairspeed of 1.3 times
VS1 (or 1.25 times VS1 if reduced drop airspeedis being
evaluated). Maintainaltitudeandinitiatea 35-degree
left bank. Record whether a stall warningis
encountered. Repeat usinga 45-degree left bank.

Does the aircraftpassor fail thesmokejumper drop pattern O PASS
stall warningevaluation? o FAIL

Comments/Conclusions:

Was there any adverse performance? Ifso, pleasediscuss.
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D. Cargo Drop Run Simulation

This evaluation measures the ability of the aircraftto descend steeply for cargo dropping, stop descent, and then

to establisha climb.

Evaluation Procedure

Pass/Fail Criteria

To determine descent rates, with the aircraftin normal
drop configuration, reduce power to idlesetting.
Maintain 1.3 times VS1 drop airspeed by pitch change.
When rate of descentis stable, record altitude,
airspeed, and vertical speed.

Continue with each dragdevice available, for example,
increaseflaps tothe maximum permissibleat1.3 times
VS1, then lower the landinggear. When vertical speed
anddrop airspeed arestable, record the altitude,
airspeed, andvertical speed.

When the maximum rate of descent has been
established, selectanaltitudeto startrecovery. When
passingthis altitude, execute missed approach or go-
around procedure as outlined in the aircraftflight
manual. Record altitude when recovery was initiated,
andthe altitude where the aircraftstopped descending
andstarted climbing.

Repeat this evaluation with gear and flaps down usinga
power setting that provides a stable 1,500 feet/minute
rate of descent. When this rate of descent has been
established, selectanaltitudeto startrecovery. When
passingthis altitude, execute missed approach or go-
around procedure as outlined in the aircraftflight
manual. Record the altitude when recovery was
initiated, and the minimum altitude where the aircraft
stopped descending and started climbing.

The aircraftmustachieveatleasta 1,500
FPM rate of descent with gear and flaps
down.

At idle power maximum descent rate, the
altitudeloss after recovery has been
initiated shall not exceed the maximum
descent rate multiplied by 1/10 minute (i.e.
3,000 FPM times 1/10 minute = 300-foot
overshoot).

At a 1,500 FPM rate of descent, the aircraft
must not losemore than 150 feet of altitude
after recovery has been initiated.

Inthe opinion of the evaluation pilot, the
aircraftperformance must be adequate for
descent into typical steep terrainand
recovery to climbingflight without excessive
altitudeloss, g-loading, or unusually high
pilotworkload.

o PASS

Does the aircraftpassorfail thecargodrop runsimulation?

o FAIL

Comments/Conclusions:

Was there anyadverse performance? Ifso, pleasediscuss.
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E. One-Engine-Out Characteristics (Twin-Engine Aircraft)

The one-engine-out performance evaluationisintended to show how controllablea multi-engineaircraftwould be
ifan engine failed in the drop pattern with the aircraftindrop configuration. Indrop configuration, a
smokejumper aircraftshould beableto make 30-degree banked turns rightor left with maximum allowable power
on the good engine(s).

Note: The Engine-Out Performance Evaluation should beaccomplished with the engine shut
down and feathered, not ata reduced power setting that simulates an engine-out. If the
aircraftmanufacturer advises againstshutting down and feathering an engine, the
Evaluation Director will authorize this evaluation to be conducted with a simulated engine-
out power setting.

Evaluation Procedure Pass/Fail Criteria
1. Followingnormal procedures, stop the critical engine The aircraftshallbeableto make 30-degree
and feather its propeller (on a free turbine engine you bankturns, left and right, with the critical engine
may feather the propeller and allowthe engine to idle feathered and maximum allowable power on the
per manufacturer's recommended procedure). good engine(s).

Maintaininga constantbasealtitude, gradually reduce
airspeed and engine power while makinggradual turns
up to 30-degree banks ineach direction. Gradually
decrease airspeedto 1.3 times VS1 (or 1.25 times VS1 if
special dropairspeedis beingevaluated. Record any
changeincontrollability. Donot allowairspeed to drop
below VMC.

2. At minimum 1.3 times VS1 or 1.25 times VS1 airspeed,
increase power graduallyto maximum allowable power
on the good engine. Continue turns up to 30-degree
bankto evaluate the general controllability with
maximum allowable power on one engine.

o PASS
Does the aircraftpassor fail the one-engine-out O EAIL
characteristics (twin-engineaircraft) evaluation?

o N/A

Comments/Conclusions:

Was there anyadverse performance? Ifso, pleasediscuss.
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F. Ergonomics, Emergency Procedures, and Aircraft Systems

Write a narrativereport covering ergonomics, aircraftemergency procedures, and aircraftsystems. Attention
must be paidto pilotwork load and the skill level required to perform emergency procedures and operate systems
innormal and emergency situations during smokejumper missions.

Ergonomics:

AircraftEmergency Procedures:

AircraftSystems:

Engine response:

Trim response:

Gear and flap retraction time with one-engine-out:

Any additionaltraits of the aircraftsystems that may affect smokejumper missions:

Comments/Conclusions:

Were there any adversefindings? Ifso, pleasediscuss.
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G. Single-Pilot Emergency Procedure Evaluation (for Aircraft Normally Operated with Two
Pilots)

Ifthe candidateaircraftis intended for single-pilotsmokejumping operations, the pilots will examine the cockpit
layoutand flight manual procedures to ensure that a single pilotcan manageall emergencies listed in the flight
manual.

One pilotwill "dryrun" the procedures whilethe other observes, noting the workload to perform the procedures,
requirements to concentrate insidethe cockpit, rapid or exaggerated head movements, extended reachthat
would preclude heads-up visibility or compromiseany control,and the potential for mistakes because of
nonstandard or poorly designed procedures or systems.

Ifany questions arisethatcan be answered by flight evaluation, the pilots should advise the Evaluation Director.

Observations:

Comments/Conclusions:

Were there any adversefindings? Ifso, pleasediscuss.
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Overall Comments and Conclusions on Aircraft’s Performance During Evaluation Flight
Maneuvers (including a discussion of any adverse performance):
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9.3 Functional Evaluation Report

Work Session A: Initial Briefing

Initial Briefing Outline:
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Work Session B: Pre-Flight Static-Line Trail Evaluation

Description of any adverse potential for static-lineand D-bag entanglement inaircraftstructures:

Solutions:

Description of sharp edges on aircraftdoor or fuselagethat may fray or cut static-lines:

Solutions:

Pleaseattach electronic and hard-copyimages of the following:
O Static-lines extended.
O Clearanceof static-lines and D-bags fromthe horizontal stabilizer.
O Aircraftprotuberances that could potentially snagor catch a static-lineor D-bag.
O Sharpedges on the aircraftdoor or fuselagethat may fray or cut static-lines.

O Provisionsmadeto eliminateanticipated static-linetrail problems.
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Flight 1: Static-Line Trail

Pleasesubmitthe following:

O High-speed video of the cargo static-lineand personnel static-line D-bagtrail evaluation.

81



FUNCTIONAL EVALUATION REPORT SMOKEJUMPER AIRCRAFT EVALUATION PROCESS

Work Session C: Review of Standard and/or High-Speed Video of Static-Line Trail

Conclusionsregardingstatic-linetrail characteristics during Flight 1:
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Flight 2: Cargo and Torso Dummy Drops

Please submitthe following:

o High-speed video of cargo and torso dummy canopy deployments with focus on the proximity of
deploying canopies to the horizontal stabilizer.
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Work Session D: Review of Flight 2

Conclusions Regarding Cargo and Torso Dummy Drops During Flight 2:
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Work Session E: Potential Load Configurations

Primary Load Configurations Considered Fill out if rejected:

1. O Rejected
Reason:

2. O Rejected
Reason:

3. O Rejected
Reason:

4. O Rejected
Reason:

5. O Rejected
Reason:

6. O Rejected
Reason:

7. O Rejected
Reason:

8. O Rejected
Reason:

9. O Rejected
Reason:
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Primary Load Configurations Considered Fill out if rejected:

10. O Rejected
Reason:

11. O Rejected
Reason:

12. O Rejected
Reason:

13. O Rejected
Reason:

14. O Rejected
Reason:

15. O Rejected
Reason:

16. O Rejected
Reason:

17. O Rejected
Reason:

18. O Rejected
Reason:

Pleasesubmitthe following:

o Electronicand hard-copyimages of all seriously considered load configurations.
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Work Session F: Evaluation of Smokejumper Accessory Needs

Accessory Needed

Description

Rationale

Pleasesubmitthe following:

[m]

]

Electronic and hard-copyimages of all accessories in the evaluation aircraft.

Electronic and hard-copyimages as required by the Accessories Design Team Leader and the Drafting
Technician showingthe location of accessoriesand the aircraftstructurein the vicinity of proposed

accessories.
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Work Session G: Operational Procedures

Operating Procedures Considered Fill out if rejected:

1. O Rejected
Reason:

2. O Rejected
Reason:

3. O Rejected
Reason:

4. O Rejected
Reason:

5. O Rejected
Reason:

6. O Rejected
Reason:

7. O Rejected
Reason:

8. O Rejected
Reason:

9. O Rejected
Reason:
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Operating Procedures Considered Fill out if rejected:

10. O Rejected
Reason:

11. O Rejected
Reason:

12. O Rejected
Reason:

13. O Rejected
Reason:

14. O Rejected
Reason:

15. O Rejected
Reason:

16. O Rejected
Reason:

17. O Rejected
Reason:

18. O Rejected
Reason:

Pleasesubmitthe following:

O Electronicand hard-copyimages documenting spotter and exit procedures considered.
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Flights 3-6: Evaluation of Drop Procedures

Flight 3:

Objectives:

Configurations:

Procedures:

Spotter Comments/Conclusions:

Smokejumper Comments/Conclusions:

Flight 4:

Objectives:

Configurations:

Procedures:

Spotter Comments/Conclusions:

Smokejumper Comments/Conclusions:

Please submit high-speed video of air drops as assigned.
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Flight 5:

Objectives:

Configurations:

Procedures:

Spotter Comments/Conclusions:

Smokejumper Comments/Conclusions:

Flight 6:

Objectives:

Configurations:

Procedures:

Spotter Comments/Conclusions:

Smokejumper Comments/Conclusions:

Please submit high-speed video of air drops as assigned.
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Work Session H: Conclusions and Recommendations

Practicalload configurations:

Required accessories:

Spotting procedures:

Smokejumper exit procedure:

Cargodropping procedures:

Emergency exit procedures:

Other:

All required photography has been obtained. o Yes o No
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9.4 Field Evaluation Report

Extent of AircraftUse:

Flight Performance on Smokejumper Missions:

Best Operational Procedures:
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Evaluation of Accessories:

Best Load Configuration(s):

Other:
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9.5 Evaluation Summary Report

This report is prepared by the Evaluation Director after the completion of all evaluation activities.

Aircraft Make: Aircraft Model:
A complete evaluation of this aircraftwas accomplished: O Yes o No
This aircraft meets the requirements for approved smokejumper aircraft: O Yes o No
Action ltem Date
O Sponsor Agency Preliminary Report Received

o Sponsor Agency Preliminary Report Evaluated by SASES

O Sponsor Agency Preliminary Report Accepted by Management

o Evaluation Responsibility Assigned

o Evaluation Organization Staffed

O FlightPerformance Evaluation Accomplished

o Functional Evaluation Accomplished

o Field Evaluation Accomplished

o FAA STCs Obtained as Needed

General Aircraft Description (attach photos):

Preparation for Airdrop — Pleaseattach the following:
o Listof NTDP Drawing Numbers for Accessories
o  STC Numbers
O RestraintSystems
o ldentification of Other Special Requirements to Configure the Aircraftfor Smokejumping

o Photos of Accessories

Typical Smokejumper Mission Load (number of smokejumpers, pounds of initial attack cargo, hours of fuel,
range, etc.):
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Performance (mission airspeed, runway requirements, density altitude considerations):

Drop configuration for smokejumpers (drop airspeed and flap setting):

Drop configuration for paracargo (drop airspeed and flap setting):

Support requirements (number of pilots and spotters required):

Multi-purpose capabilities (pounds of point-to-pointcargo and number of passengers thatcanbe carried):
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Summary of the Evaluation:

Special Considerations Regardingthe Aircraft’s Use for Smokejumping:
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Glossary

Accessories Design Team Leader — Typically, the Accessories Design Team Leaderis a mechanical or
aeronautical engineer. Thisindividualmustwork closely with the Functional Evaluation Conductor to
ensure thataccessories meetoperational needs. The Design Team Leader’s responsibilities begin before

the Functional Evaluation takes place and extend beyond the Field Evaluation.

Aircraft “Clean” Around Exit Door —No area or itemin or around the exit doorthat has potential to
damage smokejumper personnel, cargo, or static lines.

Aircraft Flight Manual — A manual, associated with the Certificate of Airworthiness of an aircraft,
containing limitations within which the aircraftis to be considered airworthy, and instructions and
information necessary to flight crew members for safe operation of the aircraft. (ICAO Annex 6).

Amenability of the Aircraft — The compatibility of the aircraft forinstallation of smokejumper
equipmentand systems.

Anthropomorphic Dummy — A full-scale anthropomorphictest device (ATD) that simulates the
dimensions and weight proportions of asmokejumperfortesting purposes.

Ballast Load Bundles—Bundles prepared by the Loadmasterand positioned in the evaluation aircraft at
specified weights and center of gravity locations when conducting evaluations.

Cable Slack — The strength of all anchor cable designs depends on a prescribed amount of slackin the
cable.

Dead Critical Engine — The critical engine of a multi-engine, fixed-wing propeller-driven aircraftis the
one whose failure would resultin the most adverse effects on the aircraft's handling and performance.

Deployment Bag (D-Bag) — A textile bag from which a drogue or parachute is deployed.

Ergonomics — Ergonomicsis the practice of designing products, systems, or processes that properly
account forthe interaction between the systemand the people who use them (i.e., pilot'sinteraction
with cockpit design).

Evaluation Aircraft Payoff — The candidate aircraft may offerexcellent performance and an optimum
configuration for smokejumping, butifitis notavailable oristoo expensive, the costs of conducting an
evaluation would be wasted. However, if itis availableand cost effective, the time spentonan
evaluation process would be worthwhile or “payoff.”

Evaluation Director — The Evaluation Directoris appointed by the sponsoring agency and has overall
responsibility for conducting the evaluation, including planning, coordinating, scheduling, logistics, and
preparation of required reports. The Evaluation Directoris responsibleforensuring that each evaluation
activity is staffed with appropriate personnel. The Evaluation Director has final authority to modify,
extend, and/orterminateall evaluation activities.

Jumper-In-Tow—Some portion of the smokejumper or parachute gets hungup on the aircraft resulting
inthe smokejumperbeing “towed” by the aircraftin flight. May be caused by a misrouted staticline.

Negative Thrust — An engine isinoperative and the propelleris stopped or wind-millingand as a result
producesdrag. Or,the blade anglesare reversed and powerisapplied to produce negative orbraking
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thrust.
Operational Smokejumper Unit— The smokejumper unit that sponsors the field evaluation.

Performance Envelope — In aerodynamics, the flight, service or performance envelope of an aircraft
referstothe capabilities of adesigninterms of airspeed, load factor, and altitude.

Preliminary Investigation Report— A reportto help determinewhetherthe candidate aircraftis likely to
be suitable and available, and if it might have a high potential to be a successful smokejumping aircraft.

Project Air Officer (PAO) — An officer designated in the Smokejumper Aircraft Evaluation organization to
monitorairsafety of the evaluation, assign pilots to evaluation flights, verify pilot qualifications, and
ensure evaluation pilots are properly equipped and briefed. The Project Air Officeralso ensures that all
airworthiness, STC, FAA Form 337, and/or additional special requirements are in order. The PAO has the
authority to stop any evaluation flight if any safety concerns arise.

Prompt Engine Power Response — An aircraft engine that has a quick response to throttle application
and a powerful acceleration.

Pull Test — Used to verify the strength of various anchor designs and demonstrate that they meet SASES
strengthrequirements. The Pull-Test Conductorisresponsible to prepare aseparate test plan that
identifies test methods, instrumentation, and safety procedures. These tests are typically conductedin
the actual aircraft.

SASES — A subcommittee of the National Interagency Aviation Committee (NIAC), the Smokejumper
Aircraft Screening and Evaluation Subcommittee (SASES) is the focal pointforall interagency
smokejumper/paracargo aircraft and related aircraft accessories, initiatives, proposals and issues. SASES
provides guidance for standardization when evaluating new interagency smokejumper/paracargo
aircraft and related aircraft accessories.

Smokejumper Aircraft Evaluation Process— The USDA Forest Service (FS), the USDI Bureau of Land
Management (BLM), and the USDI Office of Aviation Services (OAS), maintain alist of approved
smokejumper aircraft. Foran aircraft to be placed on this approved list, it must successfully
demonstrate suitability for smokejumping. Complete information necessary to determine an aircraft's
suitability for smokejumpingis obtained by conducting an aircraft evaluation.

Sponsor Agency— The sponsor of a candidate smokejumper aircraft, usually an agency witha
smokejumper program (FS or BLM). The sponsoringagencyisresponsible for preparingand submitting
a preliminary reportto the Smokejumper Aircraft Screening and Evaluation Board (SASES) Chair.

Sponsor Agency Preliminary Report — Also referred to as Sponsor Report. A preliminary report
prepared by the sponsoringagency and submitted to the Smokejumper Aircraft Screening and
Evaluation Board (SASES) Chair. When complete, this report should provide all the information needed
to determine thatanaircraftis a viable candidate smokejumper aircraft. Infact, itshould provide a
significant percentage of the information needed to document that the aircraft meets the requirements
for an approved smokejumperaircraft. The Smokejumper Aircraft Evaluation process depends on the
Sponsor Report because itincludesinformation not provided in the ensuing evaluation exercises.

Stability Augmentation System (SAS) — Anothertype of automaticflight control system; however,
instead of maintaining the aircraft on a predetermined attitude or flight path, the SAS will actuate the
aircraft flight controls to dampen out aircraft buffeting regardless of the attitude orflight path. SAS can
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automatically stabilize the aircraftin one or more axes.

Stall Break — The momentwhen aninduced stall causes the aircraft nose to come down as the wing
loses lift.

Supplemental Type Certificate — A supplemental type certificate (STC) isatype certificate (TC) issued
when an applicant hasreceived FAA approval to modify an aeronautical product fromits original design.
The STC, which incorporates by reference the related TC, approves not only the modification, butalso
how that modification affects the original design.

Velocity Minimum Control (VMC) — Minimum control speed with the critical engine inoperative.

Velocity Stall in One Specified Configuration (VS1) —Stalling speed or the minimum steady flight speed
obtained atidle power, smokejumper drop configuration, selected drop flap setting, maximum gross

weight, and maximum aft CG.

Work Session Form — A formfilled out following each functional evaluation work session or flight. These
forms provide the Evaluation Conductor with information from each work session orflight. (SeeSection
9 of thisdocument forwork session formtemplates. Forflights, also referred to as Drop Sheets.)
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