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General
CHAPTER 1-1 — GENERAL
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

1. PROJECT OVERVIEW:

a.

Authorization

Project is Authorized under Design Instruction (D1)#1, FY14
President’s Budget (PB), AMC140001 KC-46A MOB#1 Facility
Projects.

Project Scope:

The scope of this project is to develop a Definitive Design for

the new construction of a Fuselage Trainer training facility to

support the KC-46A Tanker Program that can be implemented at any
Air Force, Air National Guard, or Air Force Reserve Base in the

CONUS region.

When an installation is selected for the program, the Definitive
Design will be developed to a final design incorporating and
adapting to the actual site conditions.

The Definitive Designs will first be used for siting the
facilities at Main Operating Base #1 (MOB1) which will be an AMC
installation. MOB1 facilities are funded in FY14 and scheduled
for beneficial occupancy by fall of 2015 to allow installation of
the simulators to be operational prior to the second quarter FY16
delivery of the aircraft.

The Definitive Design will continue to be used as the basis of
design for new construction over the course of several years as
the program rolls out and the new aircraft replaces existing
aging refueling aircrafts at existing Air Force, Air National
Guard and Air Reserve Bases. During this transitional time often
both missions will be operating concurrently. The beddown will
often require new construction in full, or module
additions/alterations to existing facilities to support the KC-
46A arrival.

2. PROJECT DESCRIPTION

a.

The Fuselage Trainer (FuT) facility is a 10,970sf single-story
facility including a large high-bay area for the Fuselage
training simulator, briefing rooms, classroom, and general
support areas. Facility is expected to support a personnel load
of 34.

Project shall be designed to meet a LEED Silver sustainability

rating in accordance with v2009 checklist and current Air Force
sustainability and energy criteria.
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C.

d.

The estimated cost of construction based on early programming is
between $5.5m and $6.7m, depending on site selection. The cost
estimate based on the Interim Definitive Design submittal
resulted in a cost range between $5.3m and $6.0m. The estimate
was developed based on an “average’ Base construction type with
the range derived from the comparison of the lowest to highest
area cost factors for the four candidate Bases.

Construction duration is estimated at 12 months, followed by the
training device system setup.

3. PROJECT HISTORY:

a.

Under Mobile District Corps of Engineers Contract Number W91278-
11-D-0057, Delivery Order 0005, Burns & McDonnell was initially
authorized to Develop Standard Design-Build Request for Proposal
Template Documents (SDRTD) and Dynamic Prototypes (DPs) for the
Training Simulators. This effort served to identify the basic
project requirements and relationships and produced Dynamic
Prototype (DP) modules for each component of the facility. The
DP modules were developed into concept floor plans and
programming cost estimates for new construction. The DP modules
will also be used by AMC and AETC when evaluating existing
facilities for alterations or additions to support the KC-46A
mission.

A modification to the Task Order was issued in January 2013 to
Burns & McDonnell to develop of the Definitive Design for the
training facilities. The Definitive Design is for new
construction projects.

A kick-off meeting to start the Definitive Design development was
held on 17 January 2013 at the Mobile District headquarters to
review concept development with the Corps of Engineers and
discuss the design review process with the Mobile District
reviewers.

A Draft Definitive Design submittal was issued on 19 February and
a review conference conducted at AMC Headquarters at Scott AFB
with the User representatives, AMC, AFCEC, Mobile District and
the Burns & McDonnell design team.

An Interim Definitive Design submittal was issued on 25 March and
a review conference call conducted with the User representatives,
AMC, AFCEC, Mobile District and the Burns & McDonnell design
team.

4. PROJECT DESIGN SCHEDULE

Draft Definitive Design Submittal . . . . . 19 February 2013
Draft Review Meeting at Scott AFB . . . . . 5-7 March 2013
Interim Definitive Design Submittal . . . . . 25 March 2013
Interim Review (Telecon) . . . . . . . . . 9 April 2013
Definitive Design Submittal . . . . _ _ . . 19 April 2013
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CHAPTER 1-2 — NEEDS LIST
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

Refer to Appendix 2 — Needs List.
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Foundation Conditions
CHAPTER 11-2 — FOUNDATION CONDITIONS
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

Geotechnical investigation will be completed upon site selection.
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1.

Site Development
CHAPTER 111-1 - SITING
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

DESIGN REFERENCES.

a.

ASHRAE Standard 189.1-2011, Standard for the Design of High-
Performance Green Buildings.

Federal Highway Administration (FHWA), Manual on Uniform Traffic
Control Devices (MUTCD).

U.S. Air Force, AF 32-1010 Land Use Planning.

U.S. Air Force, AF 32-1084 Facility Requirements.

U.S. Air Force, AF 32-7062 Air Force Comprehensive Planning.
U.S. Air Force, ETL 04-2 Standard Airfield Pavement Marking
Schemes.

U.S. Ailr Force, ETL 1110-3-394 Aircraft Characteristics for

Airfield - Heliport Design and Evaluation.

UFC

1-200-02 High Performance and Sustainable Building

Requirements.

UFC

UFC

UFC

UFC

UFC

UFC

UFC

UFC

3-201-02 Landscape Architecture.

3-210-01A Area Planning, Site Planning, and Design.
3-210-02 POV Site Circulation and Parking.
3-210-06A Site Planning and Design.

3-210-10 Low Impact Development.

3-220-04FA Backfill for Subsurface Structures.
3-220-08FA Engineering Use of Geotextiles.

3-250-18FA General Provisions and Geometric Design for Roads,

Streets, Walks, and Open Storage Areas.

UFC

UFC

UFC

3-260-01 Airfield and Heliport Planning and Design.
4-010-01 DoD Minimum Antiterrorism Standards for Buildings.

4-211-02 Aircraft Corrosion Control and Paint Facilities.
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2.

5.

U.S. Architectural and Transportation Barriers Compliance Board,
Americans with Disabilities Act (ADA) Accessibility Guidelines
for Buildings and Facilities.

U.S. Army Corps of Engineers, Mobile District Design Manual.

U.S. Green Building Council (USGBC), Leadership in Energy and
Environmental Design (LEED).

EXISTING SITE CONDITIONS.

(a) The proposed site location is currently unknown at this time. Upon
site selection the existing conditions shall be evaluated and
reviewed.

DEMOLITION.
(a) The proposed site location is currently unknown at this time. Upon

site selection any required demolition shall be evaluated and
reviewed.

PROPOSED SITE LAYOUT.

G))

C))

©

©

Included in the project drawings is a conceptual site plan for the
facility. Upon site selection the plan will need to be reviewed and
adapted to the selected/proposed site.

For planning purposes the conceptual site plan has noted key
constraints of the site to be considered in the site selection
process. These include, but are not limited to, Anti-Terrorism/Force
Protection (ATFP) setbacks, Fire Department setbacks from surrounding
buildings, security requirements, airfield Imaginary surfaces, etc.
All of these constraints shall be further evaluated and reviewed upon
site selection. Additional planning will be required upon site
selection in coordination with the Base to identify and minimize any
impacts or concerns of the planned location.

The conceptual site layout includes a parking lot size that is based
upon the facilities determined occupancy and the requirements
outlined in Air Force Manual 32-1084. The parking lot requirements
will need to be re-evaluated upon site selection.

The conceptual site layout includes a rear concrete hardstand area.
This hardstand area is for the training of loading/unloading from the
fuselage with a K-loader and transporting to a covered loading dock.
The size & layout of the hardstand and associated dock are based upon
the KC-10 fuselage trainer at Travis AFB. Further information and
design will be required for the area to ensure adequate performance
for the KC-46A training operations.

ACCESS DRIVES AND PARKING.

@

The project drawings show a conceptual parking and access drive
layout for the facility. The parking lot and roadways have been
setback to meet current Anti-Terrorism/Force Protection (ATFP)
standoffs for an inhabited facility. Any roadways encroaching into
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the ATFP setback shall be access controlled.

(b) Upon site selection the conceptual layout will need to be reviewed and
adapted to the site.

(c) Fire department access will be provided via the facility parking lot
and rear access roadway to the fuselage bay. Upon site selection the
selected Base’s fire department will need to review the layout and
confirm appropriate access is provided.

6. SIDEWALKS.

(a) The proposed site location is currently unknown at this time. Upon
site selection; the proposed facility shall be connected into the
existing sidewalk network. Sidewalks will have a minimum width of 6
feet and be per the Base’s design guide.

(b) All sidewalks shall meet the Heat Island Effect requirements in UFC
1-200-02.

7. OTHER SUPPORTING SITE FACILITIES

(a) Upon site selection a bike rack meeting the Base standard shall be
provided and located near the entrance to the facility, capacity per
LEED as a minimum.

(b) A dumpster pad and screen wall meeting the Base standard and
requirements shall be provided. The conceptual site plan provided in

the project drawings currently provides space for two standard refuse
dumpsters.

8. CONTRACTOR ACCESS AND STAGING.

(a) The preferred location for contractor staging and mobilization will
ultimately be at the discretion of the selected Base and Contracting
Officer. Temporary fencing and/or foreign object debris (FOD)
fencing may be used where necessary to control access to the site and
prevent debris from entering airfield pavement areas from the
construction site. All construction debris will need to be
coordinated with the selected Base to determine if there is a Base
landfill or it shall be hauled off base.

(b) Final determination and coordination of the demolition and
construction of the project, including scheduling, phasing, limits of
project work, and traffic control will need to be coordinated by the
associated contractors, the selected Base, and the selected Base

Civil Engineering office prior to the start of demolition and
construction activities.

9. SPECIFICATIONS.
a. UFGS Section 02 41 00, Demolition.
b. UFGS Section 31 00 00, Earthwork.

c. UFGS Section 31 05 19, Geotextile.
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UFGS Section

UFGS Section

UFGS Section
Control.

UFGS Section

31 11 00, Clearing and Grubbing.
31 23 00.00 20, Excavation and Fill.

31 31 16, Soil Treatment for Subterranean Termite

32 17 23.00 10, Pavement Markings.
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CHAPTER 111-2 — PAVEMENTS
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

1. DESIGN REFERENCES.

a. ASHRAE Standard 189.1-2011, Standard for the Design of High-

Performance Green Buildings.

b. UFC 1-200-02 High Performance and Sustainable Building

Requirements.

C. UFC 3-250-01FA Pavement Design for Roads, Streets, Walks, and

Open Storage Areas.

d. UFC 3-250-03 Standard Practice Manual for Flexible Pavements.
e. UFC 3-250-04 Standard Practice for Concrete Pavements.

. UFC 3-250-08FA Standard Practice for Sealing Joints and Cracks in

Rigid and Flexible Pavements.

g- UFC 3-250-11 Soil Stabilization for Pavements.

h. UFC 3-260-02 Pavement Design for Airfields.

2. RIGID PAVEMENT DESIGN.

(a) New Portland cement concrete (PCC) pavement shall be placed for the

(b)

©

proposed access drives to overhead doors and all dumpster pads. A
rigid pavement design shall be developed using a minimum compressive
strength of 4000 psi and a design modulus of subgrade reaction (k)
based upon the geotechnical investigation provided after site
selection. The rigid pavement section shall be designed using a
traffic loading consisting of passenger cars, large trucks, and small
trucks for the 20-year design life. The minimum rigid pavement
section shall be as required by PCASE design software and the
selected Base’s Requirements, but shall not be less than 6 inches of
PCC on 4 to 6 inches of Base Coarse.

Sidewalks shall consist of a minimum of 4 inches of PCC on compacted
subgrade. Sidewalks shall be per the selected Base’s requirements.

New PCC pavements shall be designed in accordance with UFC design
requirements and PCASE software, and shall be generally designed per
the following requirements upon site selection:

(1) Concrete mix will be specified to prevent alkali silica
reactivity (ASR).

(2) Cement shall be Type 11, low alkali cement (or as required
per the geotechnical investigation during site selection).

(3) 25-35 percent of total cementitious material will be
specified as a Class “F” fly ash with a loss of ignition of
no greater than 3 percent. This complies with the directive
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Q)
G

@
C))

(€))

(10)

in Executive Order 13101, which states that recycled
materials should be used in the construction of new
facilities.

Aggregate shall have a measured expansion equal to or less
than 0.08 percent at 28 days when tested according to ASTM
C1260 for each individual aggregate and for the combined
mixX.

Air entrainment will be required. Air content by volume
shall be 3-5 percent in accordance with ASTM C231.

Water reducing admixture is allowed conforming to ASTM C494,
Type A.

Retarding admixtures are not allowed.

Concrete shall have a minimum compressive strength of 4,000
psi at 28 days.

All concrete that supports utility structures or panels that
are irregular in shape will be reinforced.

Any aggregate base course that is required will be specified
as a gradation from the UFGS and/or selected Base’s State
DOT Standard Specifications for Road and Bridge
Construction, and/or iIn accordance with the selected Base
requirements.

(d) The curb shall be iIn accordance with the selected Base’s
requirements. All concrete gutters will match the existing slope of
the adjacent roadway pavement.

(e) Pavement joints will be provided in rigid pavement to allow for
contraction and expansion of concrete pavements and for load
transfers between pavements.

€))

&)

€))

4

Q)

®)

All new concrete joints shall be sealed with silicone to
match the selected Base’s standard.

Thickened edge expansion joints will be used between
adjoining pavements and around utility structures to provide
adequate load transfer.

Isolation joints will be used in areas where pavement abuts
a foundation or structure to isolate the foundation or
structure from loads in the pavement.

Doweled construction joints will be used to provide load
transfer in the pavement where heavy loads or traffic are
expected to transfer loads from adjoining slabs.

Contraction joints will be used to limit cracking due to
shrinking of the concrete.

Joint depth and width shall be per manufacturer’s
recommendations but not less than % inch regardless of joint
type, and joints will be spaced not greater than 12.5 feet
for new pavements to match selected Base’s requirements.

3. FLEXIBLE PAVEMENT DESIGN.

(a) The existing asphalt roadway pavements around the selected site shall
be reviewed and maintained as much as practicable, but may require
rehabilitation due to construction activities and pavement removal
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and replacement required for utilities.

(b) An asphalt pavement design shall be developed based upon a design
California Bearing Ration (CBR) as provided in the geotechnical
investigation during the site selection phase. The asphalt pavement
section shall be designed using a traffic loading consisting of
passenger cars, fire trucks, 3-axle trucks, large pickup trucks, and
sport-utility vehicles for the 20-year design life. The minimum
asphalt pavement section shall be as required by the PCASE design
software and the selected Base’s Requirements.

(c) The asphalt type shall be as specified in the selected Base’s State
Department of Transportation (DOT) Standard Specifications for Road
and Bridge Construction, and/or in accordance with the selected
Base’s requirements. Any aggregate base course that is required
shall be as specified as a gradation from the UFGS and/or the
selected Base’s DOT Standard Specifications for Road and Bridge
Construction, and/or in accordance with the selected Base’s
requirements.

(d) A bituminous prime coat shall be placed on the aggregate base prior
to paving the initial asphalt pavement layer, and a bituminous tack
coat will be placed between bituminous layers.

4. PAVEMENT REMOVAL AND REPLACEMENT.

(a) To minimize pavement removal and replacement under existing parking
and roads, new utility lines shall be installed in common trenches
whenever practical and/or be directionally bored.

(b) All proposed sidewalks, courtyards, and POV parking areas shall meet
the Heat Island Effect requirements in UFC 1-200-02. All other areas
shall implement to the maximum extent possible.

5. SPECIFICATIONS.

a. UFGS Section 32 01 19, Field Molded Sealants for Sealing Joints
in Rigid Pavements.

b. UFGS Section 32 11 10, Drainage Layer.

c. UFGS Section 32 11 16.16, Base Course for Rigid and Subbase for
Flexible Paving Subbase Course for Pervious Paving.

d. UFGS Section 32 12 10, Bituminous Tack and Prime Coats.
e. UFGS Section 32 12 16, Hot-Mix Asphalt (HMA) for Roads.

f. UFGS Section 32 13 13.06, Portland Cement Concrete for Roads and
Site Facilities.

g- UFGS Section 32 15 00, Aggregate Surface Course.

h. UFGS Section 32 16 13, Concrete Sidewalks and Curbs and Gutters.
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CHAPTER 111-3 - GRADING AND STORM DRAINAGE
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

1. DESIGN REFERENCES.

a.

Environmental Protection Agency (EPA), National Pollutant
Discharge Elimination System (NPDES) for Construction Activities.

Environmental Protection Agency (EPA), 841-B-09-001 Technical
Guidance on Implementing the Stormwater Runoff Requirements for
Federal Projects under Section 438 of the Energy Independence and
Security Act (EISA).

UFC 3-210-10 Low Impact Development.

UFC 3-230-01 Water Storage, Distribution, and Transmission.

UFC 3-230-17FA Drainage in Areas Other than Airfields.

U.S. Army Corps of Engineers, PWTB 200-1-36 Sustainable
Stormwater Storage Alternatives for Army Installations.

U.S. Green Building Council (USGBC), Leadership in Energy and
Environmental Design (LEED).

2. EROSION AND SEDIMENT CONTROL.

€))

C))

©

Construction activity pollution prevention shall be required for this
project for the areas disturbed by construction. Prevention of
pollution resulting from construction activities will be accomplished
by controlling soil erosion, waterway sedimentation, and airborne
dust generation through the use of best management practices (BMPs),
including the installation of silt fence, inlet protection, and straw
bales.

Sediment control devices will need to be placed down-slope of
disturbed areas and in drainage swales where sheet erosion can
possibly occur, and around all existing and newly-installed storm
drain inlets. After significant runoff events, all erosion control
structures will require inspection for silt build-up that interferes
with the performance of the erosion control structure and repair or
replace those structures, as necessary. These devices will need to
be maintained and the sediment removed behind the device on a regular
basis to remain effective. Additionally, careful consideration will
need to be given to prevent foreign object debris/damage (FOD) from
entering airfield pavement areas from the construction site.

All required erosion and sediment control permits will need to be
coordinated with the selected Base’s Civil Engineering and
Environmental offices and the State’s Department of Environmental
Protection offices as required.

3. SITE GRADING.

@

Site grading shall be determined based upon site selection, and meet
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the requirements of UFC 3-210-10.

4_. STORM DRAINAGE.

(a) Storm drainage shall be determined based upon site selection.

(b) Upon site selection stormwater control as part of this project may
include, but is not limited to a combination of roof drainage piping,
storm drain piping, storm drain manholes, underground storm drainage
piping, rainwater harvesting, etc.

(c) Site drainage shall meet the requirements of UFC 3-210-10.

5. SPECIFICATIONS.
a. UFGS Section 33 40 00, Storm Drainage Utilities.

b. UFGS Section 33 46 13, Foundation Drainage System.
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CHAPTER 111-4 - FENCING
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

DESIGN REFERENCES.

N/ZA.

FENCING.
(a) Fencing shall be as required by the selected Base’s security forces.

SPECIFICATIONS.
a. UFGS Section 31 31 13, Chain Link Fence and Gates.
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CHAPTER 111-5 - RAILROADS
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

DESIGN REFERENCES.
NZA.

RATLROADS.

(a) There are no railroads on this project.

SPECIFICATIONS.
NZA.
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1.

2.

3.

4.

Landscapi

CHAPTER 1V-1 — LANDSCAPING,

DESIGN REFERENCES.

ng,

Irrigation, Planting and Turfing

IRRIGATION, PLANTING AND TURFING

Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

a. ASHRAE Standard 189.1-2011, Standard for the Design of High-
Performance Green Buildings.

b. UFC 1-200-02 High Performance and Sustainable Building

Requirements.

C. UFC 3-201-02 Landscape Architecture.

d. UFC 3-210-10 Low Impact Development.

LANDSCAPING.

Landscaping shall be as required by the selected Base’s design

All existing trees and vegetation shall be maintained to the maximum
For the duration of the project, temporary physical
barriers may need to be placed around all plants and trees that are
to remain to provide protection against ground disturbance and damage

All areas disturbed by construction that are not to be paved shall be

seeded or sodded to match the selected Base’s requirements.

Fertilizer applied to the sodded areas shall be as specified to match

Landscaping shall meet the minimum standards of UFC 3-201-10.

(@) 5
requirements.
(b)
extent possible.
from construction activity.
©
)
the selected Base’s requirements.
©)
IRRIGATION.
(C))

Irrigation shall be determined as part of the site selection.

SPECIFICATIONS.

a. UFGS Section 32 05 33,

b. UFGS Section
C. UFGS Section
d. UFGS Section
e. UFGS Section

f. UFGS Section

g- UFGS Section

32

32

32

32

32

32

84

84

92

92

93

96

23,
24,
19,
23,
00,

0o,

Landscape Establishment.
Underground Sprinkler Systems.
Irrigation Sprinkler Systems.
Seeding

Sodding.

Exterior Plants.

Transporting Exterior Plants.
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Utilities
CHAPTER V-1 - WATER
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

DESIGN REFERENCES.

a. ETL 02-15 Fire Protection Engineering Criteria — New Aircraft

Facilities.

b. UFC 3-230-04 Water Storage, Distribution, and Transmission.
C. UFC 3-230-01 Water Treatment.

d. UFC 3-600-01 Fire Protection Engineering for Facilities.

WATER DISTRIBUTION SYSTEM.

@

C))

©

@

Upon site selection the existing water mains around the perimeter of
facility shall be reviewed to determine if adequate flow rates and
capacity are provided for the new domestic & fire water service
required for the facility.

Refer to CHAPTER XVI1 — LIFE SAFETY for additional information and
requirements regarding Fire Protection design analysis.

Upon site selection existing and new fire hydrants shall be reviewed

and provided to ensure adequate hose coverage within 300 feet of any

portion of the facility exterior. Fire hydrants shall be within 3 to
7 feet of paved surfaces. Fire Department Connections (FDC) shall be
within 150 feet of fire hydrants.

Valves shall be located on the new water service line branches from
utility mains and elsewhere as needed to isolate certain sections and
routings of the water piping. Concrete thrust blocks shall be
required on new pressurized piping for all bends, tees, and elbows
and shall be designed to meet the selected Base’s standards and soil
bearing pressure requirements.

3. SPECIFICATIONS.

a. UFGS Section 33 11 00, Water Distribution.

b. UFGS Section 32 12 13.00 30, Water Utility Metering.



CHAPTER V-2 - SANITARY/WASTEWATER
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

1. DESIGN REFERENCES.

a. UFC 3-240-01 Wastewater Collection.
b. UFC 3-240-02 Domestic: Wastewater Treatment.
C. ETL 1110-3-481 Containment and Disposal of AFFF Solution.

2. SANITARY/WASTEWATER COLLECTION SYSTEM.

(a) Upon site selection the existing sanitary sewer mains around the
perimeter of facility shall be reviewed to determine if adequate flow
capacity is provided for the new facility.

3. INDUSTRIAL WASTE COLLECTION SYSTEM.

(a) There are no industrial waste requirements for this facility.

4. SPECIFICATIONS.

a. UFGS Section 33 30 00, Sanitary Sewers.
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CHAPTER V-3 - GAS
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

1. DESIGN REFERENCES.

NZA.

2. GAS DISTRIBUTION SYSTEM.

(a) Upon site selection the existing gas mains around the perimeter of
facility shall be reviewed to determine if adequate flow rates and

capacity for the proposed new natural gas service required for the
facility.

(b) As required based upon site selection; all gas distribution line
designs and layouts shall have to be coordinated with the local
utility company by the Contractor. All gas line work is typically
completed by the local gas supplier up to and including the building
gas meter. The Contractor will be responsible for all associated
fees and coordinating with the Contracting Officer and the selected
Base’s Civil Engineering office.

3. SPECIFICATIONS.
a. UFGS Section 33 11 23, Natural Gas Piping.
b. UFGS Section 33 15 13.00 30, Natural-Gas Metering.

C. UFGS Section 33 51 15, Natural-Gas/Liquid Petroleum Gas
Distribution.
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CHAPTER V-4 — STEAM DISTRIBUTION
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

1. DESIGN REFERENCES.
NZA.

2. STEAM DISTRIBUTION.

(a) Requirements for steam will be determined based upon site selection
for this project.

3. SPECIFICATIONS.
NZA.
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CHAPTER V-5 — Environmental
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

1. DESIGN REFERENCES.

a. To be provided upon site selection.

2. ENVIRONMENTAL REQUIREMENTS.

Environmental requirements shall be determined upon site selection. The
Contractor shall comply with all applicable environmental Federal, State,
and local codes, laws, and regulations. Delays resulting from failure to
comply with environmental laws and regulations shall be the responsibility
of the Contractor.

3. PERMITS.

The Contractor shall be responsible for submitting all applications and
paying for all associated fees for environmental permits for the project.
All permits required shall be determined upon site selection. Stormwater
and/or NPDES permits shall be required and are addressed under the civil
portion of the design.

4_ DISPOSAL OF WASTE MATERIALS.

The Contractor shall identify the specific disposal site or sites for
waste materials generated by the Contractor’s operations. Waste shall be
disposed of as required by the selected Base.

5. ENVIRONMENTAL PROTECTION.

Upon site selection the site’s Environmental Assessment shall determine
any adverse effects to historic properties, traditional cultural
properties, sacred sites, or native villages, etc.

6. EXISTING HAZARDOUS MATERIALS.

Existing hazardous materials shall be determined upon site selection.

7. CONTRACTOR GENERATED HAZARDOUS WASTE.

The Contractor will be responsible for any hazardous waste generated by
the Contractor as part of the construction operations. The Contractor
shall identify the specific disposal site or sites for waste materials
generated by the Contractor’s operations.

8. DISPOSAL OF WASTE MATERIALS.

The Contractor shall identify, as a part of the submittals required by
this contract, the specific, disposal site or sites for any waste
materials generated by the Contractors operations.



9. ENVIRONMENTAL RESTORATION PROGRAM (ERP) IMPACTS ON SITE ACTIVITIES.

Upon site selection, any ERP sites that are near the construction and
renovation sites for this project shall be reviewed and evaluated.

10. SPECIFICATIONS.

Based upon site selection the following specifications may need to be
provided:

a. UFGS Section 01 57 20.00 10, Environmental Protection.
b. UFGS Section 02 83 13.00 20, Lead In Construction.

c. UFGS Section 02 81 00, Transportation and Disposal of
Contaminated Materials.

11. APPENDICES.

a. To be provided as required upon site selection.
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CHAPTER V-6 — SPECIAL CONSIDERATIONS
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

1. DESIGN REFERENCES.
NZA.

2. EXISTING UTILITY REMOVAL AND RELOCATION.

(a) Upon site selection, the site shall be evaluated for any underground
utilities located within the proposed building footprint that will
require relocation. The removal and/or relocation of the utilities
and base utility shutdowns will need to be coordinated with the
selected Base’s Civil Engineering office to determine which lines are
serving the adjacent facilities or are main trunks for the base wide
system.

3. CATHODIC PROTECTION.

(a) Upon site selection and based on findings from the geotechnical

investigation the requirements of cathodic protection will be
determined.

4. SPECIFICATIONS.

a. UFGS Section 26 42 14, Cathodic Protection System (Sacrificial
Anode) .



CHAPTER V-7 — FIRE PROTECTION
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

Refer to CHAPTER XVII — LIFE SAFETY for Fire Protection design analysis.
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Anti-Terrorism/Force Protection
CHAPTER VI-1 — ANTI-TERRORISM/FORCE PROTECTION
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

1. DESIGN REFERENCES.

a. UFC 4-010-01 DoD Minimum Antiterrorism Standards for Buildings.
b. UFC 4-010-02 DoD Minimum Standoff Distances for Buildings.
C. UFC 4-020-01 DoD Security Engineering Facilities Planning Manual.

d. UFC 4-022-01 Security Engineering: Entry Control Facilities /

Access Control Points.

e. UFC 4-022-02 Selection and Application of Vehicle Barriers.

2. AT/FP STANDARDS OVERVIEW.

G))

(b)

All new Department of Defense (DoD) facilities are required to meet
the minimum antiterrorism standards of UFC 4-010-01. This document
lists the AT/FP standards pertaining to the site, structural,
architectural, mechanical, and electrical design of the project.
Standards are intended to provide baseline antiterrorist protection
where no known threat currently exists. Many of these standards are
in place to give flexibility to the facility if the threat were ever
to escalate.

The facility shall be located within the controlled perimeter of a
CONUS Air Force Base. It is anticipated that the main perimeter
fence that secures the Air Force Base is a physical boundary that
includes a limited number of access points at which a demonstrated
capability for searching vehicles exists. Facility is considered an
inhabited building with the entire perimeter of the building
consisting of non-load-bearing metal studs and brick veneer.
Consequently, UFC 4-010-01 specifies a conventional construction
standoff distance and unobstructed space of 75 feet (23 meters) to
parking, roadways, and trash containers. This is the smallest
permissible standoff distance allowed for a building to comply with
UFC 4-010-01 without any blast analysis results or hardening.

4. AT/FP SITE PLANNING.

@

(®)

Siting for the facility shall meet Anti-Terrorism/Force Protection
(AT/FP) standoff requirements, taking into consideration the trade-
off between site constraints and the cost of designing and doors for
blast effects.

IT existing facilities are renovated, and the cost of such
renovations exceeds 50% of the replacement value of the existing
facilities iIn accordance with UFC 3-701-01, then the existing
facilities shall be brought into full compliance with all applicable
provisions of UFC 4-010-01.
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The preferred location of electrical and mechanical equipment is
outside of the unobstructed space.

This does not preclude placement

within the unobstructed space as long as the equipment provides no
opportunity for concealment of explosive devices with a height or
width of 6 inches or greater, or the equipment is secured to prevent
concealment of such devices.
shall be as required by the selected Base’s security forces.

Screen walls or fencing,

if required,

3. AT/FP STANDARDS SUMMARY.

(a) The table below presents each of the 21 UFC standards applicable to
the project. Standards are marked as follows based on their status
as part of the project design.

C — Conforming: the standard applies to the design and is in
compliance.

NC — Not Compliant: the standard applies to the design and the design
is not in compliance; design modifications are required for the next
submittal.

TBD — To Be Designed: the design submittal is not at a detailed enough
stage to have been incorporated the standard.

NA — Not Applicable: the standard does not apply to the design.

UFC 4-010-01 Standards Compliance Matrix
Standard © NC [ TBD | NA | Comments
SITE PLANNING
Conventional construction standoff distance
1. Standoff Distances X of 75 shall be confirmed upon site
selection.
Equipment and landscaping within the
unobstructed space will not permit
2. Unobstructed Space X concealment of explosive devices 6 inches
or greater in height or width.
3. Drive-Up/Drop-0Off X No drive-up/drop-off areas will be

Areas provided.

Access roads will have access control

Access Roads X g

measures to limit access.
Pafk'?g Beneath No parking beneath buildings or on rooftops
Buildings or on X . .
will be provided.
Rooftops
STRUCTURAL DESIGN
6. Progre35|ve Collapse X | Building will be less than 3 stories.
Avoidance
7. Structural Isolation X | No structural isolation needed.
8. Building Overhangs X | No overhangs with occupied space above.
9. Exterior Masonry X Masonry walls will meet minimum

Walls

reinforcement requirements.

ARCHITECTURAL DESIGN

VI-2




10. Windows, Skylights

Exterior windows and glazed doors will be

and Glazed Doors X blast resistant.
11. Building Entrance X Entrances will not be visible from outside
Layout base perimeter.

12. Exterior Doors X Exterior doors will be blast resistant.

_ Mail will be screened at a central mail

13. Mailrooms - s
sorting facility.

14. Roof Access X No exterior roof access will be provided.
Overhead features weighing 31 pounds or
more will be mounted to resist forces of

15. Overhead Mounted 0.5 times the component weight in an

Architectural X - P 9 y

Features

horizontal direction and 1.5 times the
component weight in the downward direction.

ELECTRICAL AND MECHANICAL DES

IGN

16. Air Intakes X

Intake louvers for ventilation of occupied
spaces will be at least 10 feet above
ground.

17 . Mailroom Ventilation

Mail will be screened at a central mail
sorting facility.

18. Emergency Air

Emergency air distribution shutoff switch

Distribution Shutoff X will be located in server room.
Overhead utilities and other fixtures
weighing 31 pounds or more will be mounted
to resist forces of 0.5 times the component
19. Equipment Bracing X weight in any horizontal direction and 1.5
times the component weight in the downward
direction.
20. Under Building . - i
ACCESS No under building access will be provided.
21. Mass Notification X MNS system will be provided.
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1.

2.

Architectural
CHAPTER VII1-1 — ARCHITECTURAL
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

DESIGN REFERENCES.

a. UFC 1-200-01 Unified Facilities Criteria, General Building
Requirements

b. UFC 1-200-02 Unified Facilities Criteria, High Performance and
Sustainable Building requirements (01 March 2013)

C. ASHRAE 189.1-2011: Standard for the Design of High-Performance
Green Buildings

d. 2009 IBC International Code Council, International Building Code

e. NFPA 101 National Fire Protection Association, Life Safety Code

T. Mobility Ailr Forces Distributed Mission Operations Physical

Security Guide, 23 March 2009

g- 2010 ADA Standards for Accessible Design

h. UFAS Uniform Federal Accessibility Standards

MDDM Mobile District Design Manual

J- UFC 3-600-01 Design: Fire Protection Engineering for Facilities

k. UFC 4-010-01 DoD Minimum Antiterrorism Standards For Buildings

GENERAL DESCRIPTION OF THE PROJECT.

(a) This project task is to design a non-site specific prototypical

Fuselage Training Facility that is versatile enough to be site adapted

at any Air Force, Air Guard, or Air Reserve installation across the
United States. This facility’s capacity will allow for a variety of

KC-46A missions pertaining to cargo loading/unloading. This facility

will house a full size KC-46A fuselage without wing span and its
associated shop and cargo spaces, support spaces and administration

spaces. The facility will be designed to support the training missions

for the KC-46A Refueling Aircraft. Students and instructors will
utilize this facility for mission specific training and general
training.
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This project is anticipated to be new construction with 6,570 square
feet of Fuselage High Bay space housing a fully assembled aircraft less
the wingspan. A one story lean to on the starboard side of the
aircraft will encompass 2,650 square feet of general training space,
administration space and the necessary building support spaces (support
space sizes subject to change upon site selection). On the port side
of the aircraft an associated outdoor training yard of roughly 13,000
square feet and an outdoor cargo support structure of roughly 3,200
square feet to help support each mission.

3. BASIS OF DESIGN SUMMARY.

@

()

©

@

™

@

This design was derived using programmed spaces from other successful
aerial refueling support facilities. |In particular, end users from the
KC-135 and KC-10 offered insight on how to produce an efficient
facility in order to accomplish specific missions and general training
tailored specifically for cargo loading and unloading. After
establishing program requirements, dynamic prototypical modules were
created along with data sheets to capture the necessary information for
each space in order for the site survey teams to configure the modules.
Multiple configurations were developed and approved for a variety of
site shapes and orientations. After which, one satisfactory layout was
chosen and is now being developed to the furthest level possible
without a site. Once a final site is announced; the construction
documents will be revisited and completed for a 100% design submittal.

The facility will provide space required to support the mission of
various squadrons.

These spaces will include:
1) Unclassified Non-Secure space.
2) Shop and Cargo space.
3) Restrooms
4) Support Space

The non-secure area consists of the Classroom (100), Briefing Rooms
(104, 106), Break Room (103), and Toilets/Jan (105, 107, 108).

The shop and cargo space includes the Fuselage Trainer (113), an
outdoor Training Yard and a Cargo Support structure.

The support spaces include Mechanical Room and Yard, Electrical Room
Communication Room, and Fire Pump Room.

All building occupants will enter through the main building entrance
into unclassified space. From there, building occupants will utilize
the administration, classroom and briefing space along the main
corridor. All other approved maintenance crew will report to the
training spaces including the Fuselage Bay and Cargo Yard. The Access
control point will be at the main building entrance only. Other
building security and door hardware will be further developed after
site selection.

4. LIFE SAFETY

Refer to CHAPTER XVII — LIFE SAFETY for Life Safety design analysis.
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5. INTERIOR FINISHES.

The interior of the facility shall be attractive, safe and meet the end
user’s needs and functions. The interior will promote an appropriate
professional image that is responsive to the work environment and
maximizes the work environment’s effectiveness. Interior finishes will
be selected based on room function and required aesthetic for that
particular space. All finishes will be durable, easily maintained and
cost efficient over the life of the building. Although finishes will
comply with base standards, levels of finish will remain consistent for
all simulator facilities across the program.

Building Spaces Floors walls

Unclassified non-secure:

Admin Office Carpet Paint
Brief/Debrief Rooms Carpet Paint
Paint, Acoustical
Classroom Carpet Wall Treatment
Break Porcelain Tile Paint
Ceramic/Porcelain
Toilets Porcelain Tile Tile

Shop and Cargo:
Epoxy Floor

Fuselage Bay Coating Paint
Finish to match
Training Yard Concrete exterior
Concrete and Finish to match
Cargo Support Structure cargo rollers exterior

Support Areas:

Mechanical Room Sealed Concrete Paint
Electrical Room Sealed Concrete Paint
Communication Room Sealed Concrete Paint

Corner guards shall be provided at all outside corners of gypsum board.
Casework shall be plastic laminate construction with solid surface
countertops. Window blinds shall be provided on all exterior windows
in offices and open office areas. The use of fabric wrapped acoustical
wall panel is encouraged in conference rooms and briefing rooms, and
should be furnished with tackable cores. A tackable board shall be
provided in the break room. Markerboards shall be provided in all
briefing rooms, conference rooms, and offices. Vestibules shall have
recessed walk-off mat as required by LEED and ASHRAE 189.1. Stairs
shall be provided with integral stair tread and riser and coordinating
landing material.

Understandable and clear signage, directories and way finding will be
developed for easy circulation throughout the facility. Signage design
and finishes meet the Air Force and base standards.
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6.

7.

FURNITURE, FIXTURES AND EQUIPMENT.

(a) The FF&E package for the KC-46A Fuselage Training Facility shall be
attractive, durable, easily maintained and responsive to the end
user’s needs.

(b) Furniture included in the FF&E Package is moveable items that are not
permanently fixed or require additional blocking for stability. The
following items shall be included within the FF&E Package:

(&) Accessories

Accessory requirements shall be verified as design
continues. All desk and workstations shall be provided
with individually controlled overhead task lights.

) Desks

Freestanding desks shall be used in the private office of
the facility.

A) Workstations

Panel based workstation shall be used in the open office
areas of the facility.

(@) Chairs

Ergonomic desk and task chairs shall be procured for all
desks. Guest seating shall follow the same hierarchy as
the desks. The break room shall have stacking chairs.

5) Tables

Break Areas shall have laminate top tables with steel
bases. Training room tables and conference/briefing room
tables shall be furnished with power and data supply.

(6) Files and Storage

Storage and filing requirements shall be verified as design
is confirmed.

a Equipment

Any equipment requirement shall be verified as design
continues. Equipment shall be presented at later date for
approval.

GENERAL DESIGN STATEMENT.

Upon selection, the facility’s architecture shall comply with the base
specific Architectural Compatibility standards that will be provided by
authority having jurisdiction. It will be the objective of the Base to
define an overall architectural language as compared to other facilities

on base. The facility shall not sacrifice the consistency of building
function and flow when compared to other KC-46A Trainer Facilities. As
standards are being developed, the following design considerations are

being incorporated:

(2) Roof Assembly and Slope: All roofs will be 3/12 standing
seam metal roof unless noted otherwise. The use of hip roofs
mixed with a gable lean to offers flexibility in the future.
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(b) Massing: The building’s massing uses simple forms to
create a prominent presence on base for training depiction. A
hierarchy technique is being used by offsetting the larger
masses from aligning with the remaining facility.

(©) The simple geometry of the building allows for efficient
function and circulation while offering the flexibility of
different punched window shapes and sizes.

(o)) A veneer exterior finish allows flexibility for other brick
or masonry finishes per base selection.

(e) 4°x6” aluminum framed with insulated glass panel window
system is used at non secure area including break room and
administration areas.

™ Translucent/insulated wall panel (Kal-wall) is used at the
top of high bay area to provide natural light at high bay and
lighten the heavy massing of SIM bay. Also removable
translucent panel (instead of roll up door)is used at exterior
of high bay wall for large equipment delivery.

8. BUILDING SYSTEMS ANALYSIS.

The building systems include; cast-in-place concrete floor slabs and
foundations(subject to change per site selection and geotechnical
reports), steel framed structure with insulated exterior walls and roofs,
fire rated or non-rated interior metal stud partitions with various
finishes, and electrical, mechanical heating and ventilation systems with
air-conditioning in selected areas.

Exterior wall assembly shall be 5/8” gypsum wall board on interior side,
6 metal stud with batt-insulation infill (if site requires higher R-
values), 1/2” exterior sheathing (air barrier), vapor barrier (vapor
barrier location to be confirmed upon site selection), 2” of rigid
insulation, 2-1/8” air space, and 3-5/8" veneer. All interior walls shall
be gypsum board finish unless specified otherwise. Abuse resistant board
shall be used in all shops, bays and other industrial spaces. Walls
around classrooms requiring an STC 50 Rating or higher will have two
layers of gypsum board on the corridor side, 3-1/2” sound batt insulation
and one layer of gypsum board on the interior side.

Roof assembly shall be structural metal decking with rigid insulation and
a standing seam metal roof finish. Insulation thickness will vary on site
selection and R-value requirements.

Typical doors shall be hollow metal or solid wood with hollow metal
frames. Vision light in door slab will be used on interior doors in
unclassified administration and training areas.

Ceilings shall be 2x2 suspended lay-in acoustic ceiling tiles in offices,
corridors and break rooms. Gypsum Board ceilings will be used in the
restrooms, and other SID will be included at points of interest. The
structure shall be left exposed in shop/storage spaces.

Floors shall be sealed concrete in shop/storage areas. Carpet tile shall
be used in most admin areas. The restroom/shower/locker rooms shall be
porcelain floor tile.

9. DEFINITIVE DESIGN ASSUMPTIONS AND REFERENCES

The definitive design standard is a non-site specific prototypical KC-46A
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Fuselage Training Facility. The following generalized notes provide
information not yet gathered in order to complete a site specific design.

1. This definitive design standard is based on the available UFC design
criteria as of March 2013.

2. All building systems and components shall be reviewed against the
local climate, local building codes and any other special
requirements upon site selection. Some examples of building systems
include R-Value of insulation, vapor barrier location, necessity of
perimeter insulation below grade, gutter and downspout design, storm
water discharge, snow guard on roof, and exterior glazing lay-
up. Reference the drawings, specification and design narrative for
further direction.

3. The exterior wall system shall be reviewed to meet “DOD minimum
antiterrorism standards for buildings” upon site selection.

4. The necessity of a fire pump room and the size of the room shall be
reviewed and revised upon site selection.

5. The mechanical yard screen wall design and location shall be
confirmed upon site section.

6. The architectural design and exterior wall material shall be
reviewed against the selected site “design standard” and neighboring
facilities.

7. The building security system, including door hardware shall be
reviewed with the selected site security requirements.

8. The final specification of interior building finishes will be
reviewed and aligned with the selected site design theme. Furniture
layouts have been provided for information and shall be
verified. Final selection of FF&E and detailed specifications shall
be reviewed upon site selection.

The following issues and reference criteria have conflicting design
approaches.

1. Heat island effect on wall.

The resolution of this issue will vary per site location and selected
site design standard. 20 feet tall and 15% of building perimeter
length will be a screen wall for Definitive Design Standard cost
estimate purpose. Screen wall material will match to building exterior

wall.

UFC 1-200-02: 2-3.2 Mitigation of Heat Island Effect.

For Walls — Meet the requirements in ASHRAE 189.1 Section 5.3.2.2
(Walls).

ASHRAE 189.1

5.3.2.2 Walls. Above-grade building walls and retaining walls
shall be shaded in accordance with this section. The building is
allowed to be rotated up to 45 degrees to the nearest cardinal
orientation for purposes of calculations and showing compliance.
Compliance with this section shall be achieved through the use of
shade-providing plants, manmade structures, existing buildings,
hillsides, permanent building projections, on-site renewable
energy systems or a combination of these, using the following
criteria:
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a. shade shall be provided on at least 30% of the east and west
above-grade walls and retaining walls from grade level to a
height of 20 ft. (6 m) above grade or the top of the exterior
wall, whichever is less, within five years of issuance of the
final certificate of occupancy. Shade coverage shall be
calculated at 10 a.m. for the east walls and 3 p.m. for the west
walls on the summer solstice.

b. where shading is provided by vegetation, such vegetation
(including trees) shall be existing trees and vegetation or new
bio-diverse plantings of native plants and adapted plants and
appropriately sized, selected, planted, and maintained so that
they do not interfere with overhead or underground utilities.
Such trees shall be placed a minimum of 5 ft. (1.5 m) from and
within 50 ft. (15 m) of the building or retaining wall.

Exceptions:

1. The requirements of this section are satisfied if 75% or more
of the opaque wall surfaces on the east and west have a minimum
SRI of 29. Each wall is allowed to be considered separately for
this exception.

2. East wall shading is not required for buildings located in
climate zones 5, 6, 7, and 8. West wall shading is not required
for buildings located in climate zones 7 and 8.

2. Day lighting

The end user prefers not to have windows at open storage area and
current building configuration does not allow windows in some class
room and offices. UFC requirements conflict with user requirement.
Building geometry and window location will be reviewed with site
condition and user requirement again upon site selection.

UFC 1-200-02: 2-6.3 Daylighting.

Meet the requirements of ASHRAE 189.1 Section 8.4.1 (Daylighting by
Sidelighting) or Section 8.5.1 (Daylighting Simulation). Provide
automated lighting controls in accordance with UFC 3-530-01.

ASHRAE 189.1
8.4.1 Daylighting by Sidelighting
8.4.1.1 Minimum Sidelighting Effective Aperture.

Office spaces and classrooms shall comply with the following
criteria:

a. All north-, south-, and east-facing facades for those spaces
shall have a minimum sidelighting effective aperture as
prescribed in Table 8.4.1.1.

b. The combined width of the primary sidelighted areas shall be
at least 75% of the length of the facade wall.

c. Opaque interior surfaces in daylight areas shall have visible
light reflectances greater than or equal to 80% for ceilings and
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70% for partitions higher than 60 in. (1.8 m) in daylight areas.

Exceptions:

1. Spaces with programming that requires dark conditions (e.g.,

photographic processing).

2. Spaces with toplighting in compliance with Section 8.3.4.

3. Daylight areas where the height of existing adjacent
structures above the window is at least twice the distance
between the window and the adjacent structures, measured from the

top of the glazing.

The following chart shows the standard definitive design information that
will be shown on the drawings in the phase one submittal. After base
selection, more site dependent information is shown in phase 2.

ARCHITECTURAL LEGEND/ABBREVIATION AND
GENERAL NOTES

Phase 2 - Selected Site Specific Design

REVIEW OF UPDATED UFC

LIFE SAFETY PLANS

LOCAL BUILDING CODE

FLOOR PLANS

SECURITY SYSTEM

CIVIL AND LANDSCAPE ELEMENTS, INCLUDING MECHANICAL
YARD SCREEN WALL.

OIRENTATION OF BUILDING

REFLECTED CEILING PLANS

SECURITY ELEMENTS

ROOF PLAN

GUTTER, DOWN SPOUT, STORM WATER DISCHARGE

EXTERIOR BUILDING ELEVATIONS

CIVIL GRADING ELEVATION

FOUNDATION AND GEO TECH DATA

UPDATED STRUCTURE DESIGN

SITE SPECIFIC EXTERIOR WALL/ROOF MATERIAL AND DESIGN
REQUIREMENT

CONTEXT OF NEIGHBORING FACILITIES

SPECIFICATION OF GLAZING AND GLAZING LAY-UP.

BUILDING SECTIONS

ATITERRORISM STANDARD
EXTERIOR WALL SYSTEM PER LOCAL CLIMATE

WALL SECTIONS - Critical wall sections only

ALL REQUIRED WALL SECTIONS FOR CONSTRUCTION
DOCUMENTATION

ENLARGED BREAK ROOM & TOILET PLAN

FINISH MATERIAL AND WALL DESIGN

ENLARGED STAIR PLANS & SECTIONS

ROOM FINISH SCHEDULE

ALL REQUIRED INTERIOR ELEVATIONS FOR CONSTRUCTION
DOCUMENTATION

ALL REQUIRED INTERIOR DETAILS FOR CONSTRUCTION
DOCUMENTATION

ROOM FINISH PLAN

FINISH MATERIAL SAMPLE AND COLOR

CID
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DOOR SCHEDULE

DOOR HARDWARE
REQUIRED DOOR DETAILS FOR CONSTRUCTION
DOCUMENTATION

WINDOW SCHEDULE

GLASS TYPE
REQUIRED WINDOW DETAILS FOR CONSTRUCTION
DOCUMENTATION

LOUVER SCHEDULE

LOUVER SIZE/LOCATION PER MECHANICAL DESIGN.
REQUIRED LOUVER DETAILS FOR CONSTRUCTION
DOCUMENTATION

FURNITURE PLAN - layout only

FURNITURE LABLE AND SPECIFICATION

SIGNAGE SCHEDULE - with standard details

SITE SPECIFIC SIGNAGE DESIGN

STANDARD MOUNTING HEIGHTS &
CLEARANCES

PARTITION TYPES

TYPICAL PENETRATION DETAILS

DETAILS - critical detail only

ALL REQUIRED DETAILS FOR CONSTRUCTION
DOCUMENTATION

10. DESIGN CALCULATIONS.

Gross building areas:

(2) 11,008 SF First floor Gross Area

Toilet fixture count shall be determined based on a total of 110 building
occupants. The occupants shall be assumed to be 60% male and 40% female.
Based on 2009 IBC Table 2902.1, the minimum number of required fixtures

are as follows:

There are locations throughout the shops in this Ffacility that shall have
conveniently located lavatories. There will be emergency eye-wash/drench
showers located In areas where personnel handle chemicals.

See Toilet Fixture counts on next page.
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Counting method: IBC 2009 occupant load

sf 100sf/person
occupant load factor
Total Area 2 = Uil
Business occupants
FUT 11,008 100 109.92
1 per 50 occupant +1
WC Male/Female Ratio WC Required WC Provided
Male 60% Female 40% | Male Female | Male (urinal) | Female
FUT 65.952 43.968 3 2| 2+(2)=4 2
1 per 80 occupant +1
. . Lavatories
Lavatories Required Provided
Male Female Male Female
FUT 2 2 2 2
1 per 500 occupant 1 service sink
Drinking fountain Service Sink
Required Provided | Required | Provided
FUT 2 2 1 1
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3.

Structural
CHAPTER VIII - STRUCTURAL
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

DESIGN REFERENCES.

@)
C))
©

SCOPE
@

(®)

©

(@

O)

®

@

BASIS
@)

Project Planning Documents
Facilities Requirements Plan

See following Basis of Structural Design for other design
references and design criteria.

OF WORK.

The project will consist of a single story high bay at the
fuselage trainer and adjacent single story
office/classroom/support area. An adjacent covered
loading/unloading canopy will be provided.

Structural design of the facility will be governed by the
referenced codes and standards. The structure will be designed
for the actual weight of the structure, covering and permanent
contents, allowances for mechanical and electrical items, as well
as roof live loads, wind and seismic loadings.

The roof framing system will be metal roof deck over wide flange
beams and bar steel joists on framing to steel wide Fflange
columns. The girders will frame to the steel wide flange columns

Lateral loads at the roof level will be transferred to steel
braced frames by the roof diaphragm system. The concentric steel
braced frames will transfer lateral loads to the building
foundations. The roof diaphragm system will be a shallow sloping
roof with Type B roof steel roof deck over wide flange beams and
steel bar joists.

The adjacent covered loading/Zunloading training canopy will be a
pre-engineered metal building with a raised loading area and
reinforced concrete spread foundations.

All interior building columns are supported on individual
reinforced concrete spread footings. Exterior building columns
and walls are supported on reinforced concrete spread footings
connected with continuous reinforced concrete strip. Allowable
bearing pressures will be increased one-third for transient
loads. The slab at grade is a “floating” reinforced concrete slab
designed for different floor loading conditions with a minimum
thickness of 100 mm (4”). Control and isolation joints will be
placed to control cracking. Concrete foundations will be provided
for interior and exterior electrical and mechanical equipment as
required.

A site specific Geotechnical Report will need to be prepared for
the final site.

OF STRUCTURAL DESIGN.

Codes

1) 2009 International Building Code
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2) American Concrete Institute 318-08

3) American Institute of Steel Construction, Thirteenth
Edition

4) ASCE 7-05 Minimum Design Loads For Buildings and Other
Structures

5) UFC 1-200-01 General Building Requirements
6) UFC 3-301-01 Structural Engineering
D) UFC 3-310-04 Seismic Design for Buildings

8) UFC 4-010-01 DoD Minimum Antiterrorism Standards for
Buildings

2) UFC 4-010-02 DoD Minimum Antiterrorism Standoff Distances
for Buildings

10) Building Code Requirements for Masonry Structures, ACl 530-
08

11) American Welding Society, AWS D1.1 Structural Welding Code
Steel

12) Diaphragm Design Manual, DDMO3.

LOADS.

The site for the facility has not been established. The loading
criteria specific to the facility site will need to be determined. The
following are values assumed for the definitive design.

() Building Classification per ASCE-7: Category I1
(b) Dead Loads: (Assumed):

. Roof: 9 psf
©) Collateral Loads:

. Ceilings: 3 psf
" Ductwork: 4 psft
" Fire Protection Piping: 3 psf
" Lighting and Electrical: 2 psf

@ Connection Weight Allowance: 5 percent

(e Live Loads

" Roof: 20 psf Uniform
. Roof: 300 # concentrated load (concurrent with live load)
. Roof live load reductions are permitted in accordance with

IBC and ASCE7.
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Wind Loads per ASCE 7

= Basic wind speed: 90 MPH

. Exposure category: C

. Importance factor: 1=1.00

= Building Condition: Enclosed
= Topographic Factor: 1.0

Snow Loads per ASCE 7

. Ground snow load: 25 psf
. Sloped Snow Load: 20 psf
. Exposure Factor: 0.9

. Importance Factor: 1.0

o Thermal Factor: 1.0

Seismic Loads per ASCE 7:

. Seismic Loads per ASCE 7

. Maximum considered earthquake spectral response
accelerations Ss=.140 g, SI=.050

. Design earthquake spectral response accelerations Sds=.112
g, SdI=.057

. Site Class: C

. Seismic Design Category: A

. Importance Factor: 1.00

" Response Modification Factor R: 3.00

" Basic Seismic Force Resisting System: Steel systems not

specifically detailed for seismic resistance.
" Analysis Procedure: Equivalent Lateral Force
Thermal Loads

" Design Temperature Change: 61°F ambient, 34°F for heated
and air-conditioned building

SERVICEABILITY CRITERIA.

@

(®)

Foundation Settlement:

1) Vertical Settlement Limit: 1” total settlement; %”
differential settlement maximum.

Beam/Girder/Frame/Wall Deflection Limit:

1) Roof Beam/Girder/Truss Deflection Limit: L/360 for live
load, L/240 for total load

2) Masonry Veneer/Stud Wall: H/600 (0.00167H)
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3) Overall Structure Drift Limit: H/200 (0.005H) for wind
load, H/100 (0.01H) for earthquake

4) Other: L/600 for Metal Studs Supporting CMU Walls
FOUNDATIONS.

It is anticipated the structure could be supported on reinforced
concrete spread footings and reinforced concrete strip footings. A
geotechnical report will be prepared for foundation design specific to
the facility site. The following system and assumed soil parameter
values assumed for the definitive design.

All interior building columns are supported on individual reinforced
concrete spread footings. Exterior building columns and walls are
supported on reinforced concrete spread footings connected with
continuous reinforced concrete strip. Allowable bearing pressures will
be iIncreased one-third for transient loads. The slab at grade is a
“floating” reinforced concrete slab designed for different floor
loading conditions with a minimum thickness of 100 mm (4”). Control and
isolation joints will be placed to control cracking. Concrete
foundations will be provided for interior and exterior electrical and
mechanical equipment as required. The computer room will be depressed
for access flooring and the Simulator units will have a specialized
isolated footing and trenches to the footings for utilities.

(2) Assumed Soil Information
1) Subgrade Modulus: 100 pci

2) Allowable Bearing Pressure for Undercutting and Backfill =
2,000 pst (at 3 feet below existing grade)
3) Undercutting Requirements
None
4) Soil Density: 110 pcf
5) Lateral Earth Pressure:

Ka (active) = 0.3
Kr (at rest) = 0.5
Kp (passive) = 2.0
6) Water Table Depth: 20 feet below grade
7 Frost Depth: 18 inches
8) Coefficient of Friction: 0.35
2) Seismic Site Classification: C
10) Types of Foundations: Concrete spread footings

SUPERSTRUCTURE.

Alternate construction methods should be investigated for cost
efficiency for each specific site along with site conditions such as
seismic, hurricane, flooding, etc. Structural considerations include
steel beams, columns, trusses and the roof system. A viable economical
solution for the superstructure at most sites Is assumed as follows.

(2) The roof framing system will be metal roof deck over wide flange
beams and bar steel joists on framing to steel wide flange
columns. The girders will frame to the steel wide flange columns

(b) Lateral loads at the roof level will be transferred to steel
braced frames by the roof diaphragm system. The concentric steel
braced frames will transfer lateral loads to the building
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9.

10.

foundations. The roof diaphragm system will be a shallow sloping
roof with Type B roof steel roof deck over wide flange beams and
steel bar joists.

©) The adjacent covered loading/unloading training canopy will be a

pre-engineered metal building with a raised loading area and
reinforced concrete spread foundations.

MATERIALS.
(2) Reinforced Concrete: Designed per ACI 318-08

1) Concrete f"c: 4000 psi UNO;

2) Reinforcing Steel Fy: 60,000 psi

3) Maximum Slab-on-grade Joint Spacing: 20 feet
(d Concrete Masonry: Designed per ACI 530-08

1) f*m: 1500 psi

2) Reinforcing Steel Fy: 60,000 psi

(e) Structural Steel: Designed per AISC 360-05 and AISC 341-05

1) Rolled shapes and plates: ASTM A36, Fy=36 ksi, UNO
2) Wide flange shapes and tees: ASTM A992, Fy = 50 ksi
3) Structural tubes: ASTM A500, Fy = 46 ksi
4) Steel Connections
a) Anchor Rods: ASTM F1554, Fy =36 ksi
b) Connection Bolts
1. Types, usage, and typical sizes: 3/4 inch
diameter, ASTM A325
2. Bracing connection types and hole sizes:
Bearing type, standard holes.
3. Shear Connection Types: AISC Standard Framed
Beam Connection
c) Welding Electrode: E70XX per AWS D1.1-04
MISCELLANEOUS.

() Force Protection

D

2)

Minimum force protection levels will be provided per UFC 4-
010-01 by providing required standoff distances and
providing adequate lateral support for windows and doors.

Blast Loads per UFC 4-010-01 and UFC 4-010-02 (FOUO)
a) Explosive Weight: 11

b) Standoff Distance: To parking, roadways, and trash
containers

GUIDE SPECIFICATIONS.
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Mechanical
CHAPTER 1X-1 — HEATING, VENTILATION AND AIR CONDITIONING
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

1. APPLICABLE PUBLICATIONS.

(a)ASHRAE (American Society of Heating, Refrigerating and Air-
Conditioning Engineers, Inc.) — Fundamentals Handbook (2009)

(b)ASHRAE — HVAC Applications Handbook (2011)
(c)ASHRAE — HVAC Systems and Equipment Handbook (2012)

(d)ASHRAE 62.1 — Ventilation for Acceptable Indoor Air Quality
(2010)

(e)ASHRAE 90.1 — Energy Standard for Buildings Except Low-Rise
Residential Buildings (2007)

(F)ASHRAE 90.1 — Energy Standard for Buildings Except Low-Rise
Residential Buildings (2010)

(9)ASHRAE 189.1 — Standard for the Design of High-Performance Green
Buildings (2011)

(h)Air Mobility Command (AMC) — Mobility Air Forces Distributed
Mission Operations Physical Security Guide.

(i)Energy Policy Act of 2005 (EPACT 05) (Public Law 109-58)
(J)Energy Independence and Security Act of 2007 (EISA 2007)

(k)Executive Order 13423 — Strengthening Federal Environmental,
Energy, and Transportation Management

(D International Mechanical Code (IMC 2012)
(M)LEED® (Leadership in Energy and Environmental Design) NC — LEED
Reference Guide for Green Building Design and Construction, 2009

Edition

(nN)NFPA (National Fire Protection Association) 33 — Standard for
Spray Application Using Flammable or Combustible Materials

(0)NFPA 90A — Installation of Air Conditioning and Ventilating
Systems (2009)

(p) SMACNA (Sheet Metal and Air Conditioning Contractors” National
Association, Inc) — HVAC Duct Construction Standards: Metal and
Flexible

(g) SMACNA — HVAC Systems Duct Design
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(r) SMACNA — Seismic Restraint Manual for Mechanical Systems

(s) UFC 1-200-02 — High Performance and Sustainable Building
Requirements

(t) UFC 3-400-02 — Design: Engineering Weather Data

(u) UFC 3-410-01FA — Design: Heating, Ventilating, and Air
Conditioning (HVAC)

(v) UFC 3-430-01FA — Heating and Cooling Distribution Systems

(w) UFC 4-010-01 - DoD Minimum Antiterrorism Standards for Buildings

2. SCOPE OF WORK.

@

(®)

©

@

O

The mechanical design will provide a prototype design that can be
modified by the designer of record based on the selection of site and
equipment to be utilized inside the building.

A life cycle cost analysis (LCCA) and an energy analysis shall be
performed during the design phase for final system selection and to
demonstrate compliance with EISA 2007 energy reduction requirements.
Perform the LCCA as specified in UFC 1-200-02. The project also has a
goal to achieve LEED Silver as a minimum and shall comply with
requirements of UFC 1-200-02.

This prototype design has been developed with variable air volume
(VAV) air handling units, refrigerant cooling (DX), and hydronic
heating. These systems have been chosen because they are versatile for
multiple climates, and require a Mechanical Room size that will
accommodate other system choices.

The use of VAV for the definitive design was not intended to drive the
final design selection. Possible HVAC systems and components to be
considered during the LCCA analysis for actual system selection
include the systems discussed above as well as fan coil units,
electric heat, DX systems, condensing boilers, dedicated outside air
systems (DOAS), ground source heat pumps, air and water side
economizers, and energy recovery. Other system types not mentioned
many also be considered if found to be life cycle cost effective and
comply with project requirements. Final system selections shall comply
with the requirements specified in 2(b).

Hydronic, refrigerant, and natural gas piping will not be shown on the
definitive design drawings and shall be developed by the designer of
record.

3. DESIGN REQUIREMENTS:

@

Outdoor Design Conditions: To be determined after site selection.
Obtain weather data as described in UFC 3-400-02 — Design:
Engineering Weather Data. Base calculations on the 1% occurrence dry
bulb and wet bulb temperatures for cooling and dehumidification. Use
the 99% occurrence dry bulb temperature for heating.
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Indoor Design Conditions:

Classroom, Admin Area, 75°F dry bulb — cooling condition
Fuselage Trainer Bay 60% maximum relative humidity

68°F dry bulb — heating condition
Communication Room 75°F = 2°F dry bulb — cooling
& UPS Room condition

30-60% relative humidity

68°F = 2°F dry bulb — heating
condition

Mechanical, and Ambient + 10°F — cooling condition
Electrical Rooms
60°F dry bulb — heating condition

Exhaust Ailr Rates:

Toilet Rooms 50 cfm per water closet or 1.5 cfm
per ft2 — whichever is greater

Janitor’s Closet 50 cfm or 1 cfm per ft2 — whichever
is greater

Locker Rooms 0.5 cfm per ft2

Conditioned Outside Air Rates: Comply with ASHRAE 62.1-2010

4_ BUILDING ENVELOPE:

Wall and roof R-Values shall be in accordance with or exceed requirements
in ASHRAE 90.1-2010.

5. SYSTEM DESCRIPTION:

@

)

©

@

The definitive mechanical design is based upon a variable air volume
air side system for the building with DX cooling provided by
condensing units and heating from hot water boilers. Mechanical
designer of record shall base final system determination on a life
cycle cost analysis.

Estimated loads have been used for the building. Actual loads from
the equipment providers are to be validated and utilized in design
calculations. Preliminary internal loads are itemized in the
Mechanical Calculations.

Geographic location, schedule of building operations, utility rates
and final occupancy are unknown. The systems depicted are based on an
assumed population and use preliminary heating and cooling equipment
loads from a nonspecific location in ASHRAE Climate Zone 7.

Definitive Design — Refrigerant (DX) Cooling Systems:

Cooling is provided by air cooled condensing units located on grade
adjacent to the Mechanical Room.
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Definitive Design - Hydronic Heating Systems:

Heating water is provided by two 65% capacity, high efficiency,
natural gas-fired, hot water boilers, located in the Mechanical Room.
Boilers shall be sized for complete facility heat load. Hot water is
distributed as necessary to the building unit heaters, air handling
units, and VAV hot water reheat terminal boxes via two 100% capacity,
variable speed, inline heating water pumps and accessories. The
heating water system shall contain propylene glycol if necessary for
freeze protection at a concentration determined by the site climate.

Piping Systems
Heating water piping shall be schedule 40 black steel pipe or Type L
copper pipe.

The Comm Room and UPS Room each require dedicated HVAC systems for

continuous operation, independent of the building wide HVAC system.
DX split systems with outdoor condensing units and indoor fan coil

units shall be provided. Units shall be provided with electric heat
and humidifier where required.

Definitive Design - Air Side Systems:

1) Variable Volume Air Handling Units
Variable volume air handling units are located in the Mechanical
Room. VAV Units are provided with mixing box, MERV 8 and MERV 13
filter section, refrigerant cooling coil, hot water heating coil,
and fan section. Return air is ducted from each of the spaces
and either returned to the VAV unit or exhausted to maintain
space pressurization. The air handling unit serving the
Classroom, Break Room and Briefing Room is shown with an energy
recovery unit due to the high ratio of outside air.

Outside air shall be introduced to the unit at the mixing box to
meet ASHRAE 62 ventilation standards for each space. Outside air
via energy recovery unit may be required by ASHRAE 90.1-2010,
depending on airflow rates and climate zone. Transfer air is used
for the otherwise unventilated corridors and toilet rooms.
Airflow measuring station shall be installed to measure the
outside airflow rates. Restrooms, locker rooms, and janitor’s
closets shall be continuously exhausted during occupied times to
maintain the spaces at a negative pressure relative to the
adjacent areas.

Supply air is ducted to variable volume terminal units provided
with a reheat coil for perimeter heating and individual zone
temperature control.

Fire dampers will be provided for all rated walls and corridors
as required.

(h) Control Systems:

The selected AFB standard for building DDC and EMCS systems shall
be utilized. The EMCS shall communicate to third party systems
such as boilers, air handling systems, etc. All mechanical
equipment described herein will be controlled via the DDC control
system. The DDC system will be integrated with the existing base
wide system if applicable.
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6. ROOM DESCRIPTIONS.

(a) Administration Area:
All classrooms, break room, briefing and conference rooms shall be
air conditioned and heated via the VAV systems.

(b) Comm and UPS Rooms:
Dedicated constant volume, direct expansion (DX) ductless split
systems with outdoor condensing units and indoor fan coil units shall
be provided for each room. These independent units allow the larger
systems to be turned off at night and weekends and still protect the
equipment located within these rooms. Units shall be complete with
integral controls for individual supply air temperature heating and
cooling.

(c) Toilet Rooms, Showers, Lockers, and Janitor’s Closet
Rooms will be exhausted by a central inline centrifugal exhaust fan
or via energy recovery unit based on results of the life cycle cost
analysis or where required by ASHRAE 90.1-2010.

(d) Fuselage Trainer Bay
This room shall be air conditioned and heated via a dedicated VAV
system.

(e) Electrical, Fire Pump & Mechanical Rooms
Heat service rooms using unit heaters. Ventilation of 10 air changes
per hour or maximum 10°F delta T shall be provided by fans and wall
louvers with motorized dampers.

7. SEISMIC RESTRAINTS AND FORCE PROTECTION:

(a) Requirements for seismic restraints for mechanical systems to be
determined after site selection.

(b) Mount all overhead utilities and other fixtures weighing 31 pounds
(14 kilograms) or more (excluding distributed systems such as piping
networks that collectively exceed that weight) using either rigid or
flexible systems to minimize the likelihood that they will fall and
injure building occupants. Design all equipment mountings to resist
forces of 0.5 times the equipment weight in any horizontal direction
and 1.5 times the equipment weight in the downward direction.

(c) Air intakes for heating, ventilating, and air-conditioning shall be
located at least ten feet above the ground per ATFP standards.
Provide all outside air intakes, relief air, and exhaust openings
with low leakage dampers that are automatically closed when the
emergency air distribution shutoff switch is activated. The low
leakage dampers will have maximum leakage rates of 3 cfm/square foot
with a differential pressure of one inch of water gage across the
damper .

(d) The building will have an HVAC Emergency Shutdown Switch that will
immediately shut down the building air distribution systems and close
outdoor air intake, relief and exhaust dampers in the event of a
chemical or biological attack on the building. Locate the shutoff
switch (or switches) to be easily accessible by building occupants.
Locate them similarly to manual Ffire alarm boxes in accordance with
NFPA 72 and with at least one shutoff switch per floor and so that
the travel distance to the nearest shutoff switch will not be in
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excess of 200 feet. Ensure that the shutoff switches are well labeled
and of a different color than fire alarm pull stations.

8. UFGS (UNIFIED FACILITIES GUIDE SPECIFICATIONS) LIST:
a. Refer to Appendix 1 for a list of specifications.
b. Only a limited amount of specification sections will be edited
during the definitive design as the life cycle cost analysis and

final system selections will not be done until after site
selection.

I1X-6



CHAPTER 1X-2 — Plumbing
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

1. APPLICABLE PUBLICATIONS.

a.

b.

ASHRAE (American Society of Heating, Refrigerating and Air-Conditioning
Engineers, Inc.) — HVAC Applications Handbook (2011)

ASHRAE 90.1 — Energy Standard for Buildings Except Low-Rise Residential
Buildings (2010)

ASHRAE 189.1 — Standard for the Design of High-Performance Green
Buildings (2011)

ASPE (American Society of Plumbing Engineers) Data Books — Volumes 1,
2, 3, and 4

International Plumbing Code (2012)

LEED® (Leadership in Energy and Environmental Design) NC —LEED Reference
Guide for Green Building Design and Construction, 2009 Edition

UFC 1-200-02 — High Performance and Sustainable Building Requirements
UFC 3-420-01 — Plumbing Systems

UFC 4-010-01- DoD Minimum Antiterrorism Standards for Buildings

2. SCOPE OF WORK.

@

)

©

(@

@

Domestic hot and cold water, as well as sanitary waste and vent,
shall be provided for the restrooms, janitor’s closet, break rooms,
and other areas requiring plumbing.

A life cycle cost analysis (LCCA) shall be performed during the
design phase for hot water system selection and to demonstrate
compliance with EISA 2007 energy reduction requirements. Perform the
LCCA as specified in UFC 1-200-02. If life cycle cost effective, a
minimum 30 percent of the hot water demand shall be met through the
installation and use of solar water heaters. Also consider systems
such as heat pump water heaters or utilizing waste heat.

Underground piping will not be shown on definitive design plans. The
layout of the underground piping is dependent on the site selection
and orientation of the building.

Compressed air is not required for this facility.

. SYSTEM DESCRIPTIONS.

Domestic water to serve the facility shall be provided by a
connection to the site underground domestic water system and routing
the new main domestic water supply line into the Fire Pump Room or
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Mechanical Room. Provide a reduced pressure backflow preventer and
water meter either inside or outside the building depending on Base
standards. Domestic cold water will be distributed throughout the
facility to serve the various plumbing fixtures.

A storage domestic water heater will be provided to serve the
facility. Due to the occupancy of the building, it is expected that
solar water heating system with solar panels located on the roof
supplementing the gas-fired domestic water heater will not be life
cycle cost effective. The life cycle cost analysis will be conducted
by the designer of record. Domestic hot water will be distributed
throughout the building to serve various plumbing fixtures defined
herein. A hot water inline circulation pump shall be provided for
the hot water system in order to maintain the temperature of the
domestic hot water system as required for temperature maintenance.

A conventional sanitary waste and venting system shall be provided
for plumbing fixtures and floor drains.

Storm drainage for the sloped roofs shall be accomplished through
exterior gutters and downspouts.

4. PIPING SYSTEMS.

@

(®)

Domestic hot and cold water piping shall be standard weight copper
with soldered fittings, and will be insulated per UFGS standards.
Piping will be exposed in mechanical rooms, fuselage bay, and shop
areas and concealed in all other areas.

Sanitary waste and vent piping above ground shall be service weight
cast iron with no-hub couplings, while the underground waste and vent
piping shall be PVC or hub and spigot cast iron.

5. BUILDING PLUMBING FIXTURES.

@

(b)

©

)

O

Mechanical Rooms shall be provided with floor drains with trap
primers.

Provide wall hydrants on the exterior of the facility at intervals of
approximately 100 feet.

Janitor’s Closets will be provided with a floor mounted janitor’s
sink (2.5 gpm) and a floor drain with trap primer.

Restrooms shall be provided with wall-mounted, low-flow, flush valve
water closets (1.28 gpf); wall-mounted, low-flow, flush valve urinals
(0.125 gpf); and lavatories (0.5 gpm) with insulation on the drain
piping. Also, restrooms will be provided with floor drains with trap
primers.

Break areas will be provided with a stainless steel single
compartment kitchen sink (1.5gpm) with 1/2 hp garbage disposal.

6. CATHODIC PROTECTION.
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Cathodic protection requirements will be determined after site
selection.

7. SEISMIC RESTRAINTS AND FORCE PROTECTION:

@)
C))

Requirements for seismic restraints for plumbing systems to be
determined after site selection.

Mount all overhead utilities and other fixtures weighing 31 pounds
(14 kilograms) or more (excluding distributed systems such as piping
networks that collectively exceed that weight) using either rigid or
flexible systems to minimize the likelihood that they will fall and
injure building occupants. Design all equipment mountings to resist
forces of 0.5 times the equipment weight in any horizontal direction
and 1.5 times the equipment weight In the downward direction.

8. UFGS (UNIFIED FACILITIES GUIDE SPECIFICATIONS) LIST:

a.

b.

Refer to Appendix 1 for a list of specifications.

Only a limited amount of specification sections will be edited during
the definitive design as the life cycle cost analysis and final system
selections will not be done until after site selection.
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CHAPTER I1X-3 — FIRE PROTECTION
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

Refer to CHAPTER XVII — LIFE SAFETY for Fire Protection design
analysis.
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Electrical
CHAPTER X-1 — ELECTRICAL
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

1. REFERENCES (LATEST EDITIONS)

a.

Air Force
i. AFl 32-1065 Grounding Systems
ii. AFI 32-1063 Electrical Power Systems
iii. AFI 32-1064 Electrical Safe Practices
iv. AFI 32-1067 Grounding Systems
American National Standard Institute (ANSI)
i. ANSI C2 National Electrical Safety Code (NESC)
American Society of Heating, Refrigerating and Air-Conditioning
Engineers, Inc.
i. 189.1 Standard for the Design of High-Performance Green
Buildings Except Low-Rise Residential Buildings
Engineering Technical Letters
i. ETL 11-10 Electrical Manhole Design Considerations
ii. ETL 99-4 (Change 1): Fire Protection Engineering Criteria
anq Technical Guidance — Emergency Lighting and Marking of
Exits
Institute of Electrical and Electronic Engineers (1EEE)

i. IEEE C2 National Electrical Safety Code (NESC)

ii. I1EEE 142 Recommended Practice for Grounding of Industrial
and Commercial Power Systems

I1luminating Engineering Society of North America (IESNA)

i. Illuminating Engineering Society of North America, Lighting
Handbook

. Military Handbooks

i. MIL-HDBK-419A Grounding, Bonding and Shielding for
Electronic Equipment and Facilities



h.

2. POWER

ii. MIL-HDBK-1190 Facility Planning and Design Guide, Chapter 9
National Fire Protection Association (NFPA)

i. NFPA 70 National Electrical Code (NEC)

NFPA 70E Standard for Electrical Safety in the Workplace

iii. NFPA 90A Standard for the Installation of Air Conditioning
and Ventilating Systems

iv. NFPA 101 Life Safety Code
v. NFPA 780 Installation of Lightning Protection Systems
Unified Facilities Criteria (UFC)
i. UFC 1-200-01 General Building Requirements
ii. UFC 1-200-02 High Performance and Sustainable Building
Requirements
iii. UFC 3-310-04  Seismic Design of Buildings
iv. UFC 3-400-01 Energy Conservation
v. UFC 3-501-01 Electrical Engineering
vi. UFC 3-520-01 Interior Electrical Systems

vii. UFC 3-530-01 Design: Interior and Exterior Lighting and
Controls

viii. UFC 3-550-01 Exterior Electrical Power Distribution

ix. UFC 4-010-01 DoD Minimum Antiterrorism Standards for
Buildings

Site power requirements will be included when a site is selected
for the facility.

A pad-mounted service transformer and underground secondary
service (480Y/277 volts) will be provided for the facility.

The main distribution panelboard and panelboards feeding HVAC and
lighting loads shall be 480Y/277 volts. Panelboards feeding
receptacles and small power loads shall be 208Y/120 volts.
Distribution equipment will be sized for 25% spare capacity.
Transformers feeding a large number of non-linear loads will be
K13 rated. The secondary neutral will be sized at 200%.
Panelboards feeding a large number of non-linear loads will be
provided with a 200% rated neutral bus.

A digital multi-function meter shall be provided at the main
distribution panelboard.

A surge protection device shall be provided at each panelboard.
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h.

A 20 ampere, 120 volt, quadruplex receptacle outlet shall be
provided at each workstation in the facility. Duplex receptacle
outlets will be provided throughout the facility and around the
exterior as required for general purpose and maintenance.

A feeder and disconnect will be provided for a single-point
connection to the fuselage trainer for lights and receptacles.

3. GROUNDING AND LIGHTNING PROTECTION

a.

b.

A grounding counterpoise will be provided around the facility
perimeter and connected to the main distribution panelboard
ground bus, along with connections to building steel, cold water
pipe and concrete reinforcement (UFER).

A telecommunications grounding system shall be provided
consisting of a main telecommunications ground bus (MTGB) in the
entrance room connected to a ground bus in each communication
room in the building and a connection between the TMGB and main
ground bus (MGB) in the main electrical room.

Lightning protection requirements will be included when a site is
selected for the facility.

4. LIGHTING

a.

Lighting systems will be designed to provide illumination levels
and environments as required by UFC 3-530-01 and recommended by
the 1ES Handbook. Interior lighting power densities will be 30%
less than those required by ASHRAE 90.1.

Interior light fixtures will include fluorescent lamps and
electronic energy-saving ballasts. Lamps will be predominantly
T5 in low mounting applications and T5HO in high bay
applications. Lamps will be low-mercury.

Recessed, indirect, volumetric light fixtures will provide a
glare-free environment in workstation and training areas.
Pendant-mounted industrials will be provided in unfinished spaces
such as electrical and mechanical rooms.

High-bay areas with daylight will be provided with high-bay
fluorescent light fixtures with multiple ballasts to allow two-
step dimming coordinated with daylight controls. Fixtures in
high-bay areas will be wall-mounted low around the perimeter of
the room to allow easy replacement of lamps and emergency
ballasts.

Exterior light Ffixtures will be building-mounted LED with type 11
distribution and will light the building perimeter and door
areas.

A lighting relay control panel will be provided and will allow
interior lighting in common spaces to be controlled with a
combination of occupancy sensor/time schedule and exterior
lighting to be controlled on a time schedule or based on
photocell.

All rooms (with the exception of high bay areas) will be provided
with occupancy sensors to ensure lights are turned off when not
in use.

Emergency battery ballasts will be provided in select light
fixtures along egress paths throughout the facility. All
emergency lights will be normally switched and will be powered
upon loss of power regardless of switch/relay status.

Exit signs will be battery backup, LED type.
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k. The need for building-mounted obstruction lights will be
evaluated upon site selection.
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Electronics
CHAPTER XI1-1 — ELECTRONICS
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

1. REFERENCES (LATEST EDITIONS)
a. Unified Facilities Criteria (UFC)
i. UFC 4-020-01 DoD Security Engineering Facilities Planning
Manual
ii. UFC 4-020-02FA Security Engineering: Concept Design (FOUO)
iii. UFC 4-020-03FA Security Engineering: Final Design (FOUO)
iv. UFC 4-020-04A Electronic Security Systems: Security
Engineering
b. National Fire Protection Association (NFPA)
i. NFPA 70 National Electrical Code (NEC)

2. Intrusion Detection, Access Control, Notification and Sound
Attenuation Systems

a. No electronic security systems are required for the Fuselage
Trainer Facility unless required by the Base. Upon site
selection, security-in-depth measures will be reviewed with Base
Security and transmitting and reporting requirements will be
included.

3. Fire Alarm

Refer to Chapter XVII — LIFE SAFETY for Fire Protection design
analysis.
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Communications
CHAPTER XI1-1 — Communications
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

1. REFERENCES (LATEST EDITIONS)

a.

American National Standard Institute (ANSI)

i. ANSI C2 National Electrical Safety Code (NESC)
Engineering Technical Letters

i. ETL 2-12 Communications and Information System Criteria for
Air Force Facilities (Change 1) 2002

Military Handbooks

i. MIL HDBK 1012/3 Telecommunications Premises Distribution
Planning, Design, and Estimating

National Fire Protection Association (NFPA)

i. NFPA 70 National Electrical Code (NEC)

Unified Facilities Criteria (UFC)

i. UFC 3-580-01 Design: Telecommunications Building Cabling
Systems Planning and Design (2007)

Telecommunications Industry Association

i. TIA-568 Commercial Building Telecommunication Cabling
Standard

ii. TIA-569 Commercial Building Standard for Telecommunications
Pathways and Spaces

iii. TIA-606 Administration Standard for Telecommunications
Infrastructure

iv. TIA-607 Commercial Building Grounding and Bonding
Requirements for Telecommunications

v. TIA-758 Customer-Owned Outside Plant Telecommunications
Cabling Standard

2. Voice/Data

a.

Site specific requirements and Base Communication Squadron
preferences will be added upon site selection. Voice system
(VolP, telephone switch, etc.) requirements will be determined
upon site selection. Outside plant fiber optic and copper
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service will be provided to the building as indicated on the
design drawings.

Horizontal cabling, jacks and patch panels will be TIA Category
6. Two data ports and one voice port will be provided at each
workstation and on each of two walls in individual offices. One
wall-mount telephone will be provided in each support space
(electrical room, mechanical room, etc.).

No classified networks will be required in the Fuselage Trainer
Facility.

Communication room will be located and sized according to UFC 3-
580-01 and TIA-569. Fire-resistant, plywood backboard will be
provided on all walls In each communication room. Open
communication racks will be provided with patch panels and cable
management. Ladder rack or runway will be provided above racks
and along a minimum of two walls. A dedicated power panelboard
will be provided in each communication room to serve rack and
wall mounted equipment in the room. A dedicated computer room
unit will be provided to meet environmental requirements for each
communication room.

All horizontal cabling will be routed in 1-inch minimum conduit
and wire basket cable tray from outlet to communication room.

TV

F-type connector outlets will be provided at TV locations where
designated. Coaxial cabling will be routed in 1-inch minimum
conduit back to the demarcation point. Cable service provider
requirements will be determined upon base selection.
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Sustainable Design
CHAPTER XI111-1 — SUSTAINABLE DESIGN DEVELOPMENT
Definitive Design Submittal
KC-46A FUSELAGE TRAINER

1. APPLICABLE PUBLICATIONS

a.

b.

k.

Air Force SDD Policy

ASHRAE Standard 90.1-2007

ASHRAE Standard 189.1-2011

EISA 2007

. EPAct 2005

. Executive Order 13423

. Executive Order 13514

. FLHPSB MOU

LEED-NC 2009

LEED Reference Guide

UFC 1-200-02

2. GENERAL SUSTAINABILITY GOALS

TBD AFB, USA

Air Force Sustainable Design and
Development Policy

Energy Standard for Buildings Except Low
Rise Residential

Standard for the Design of High-
Performance Green Buildings

Energy Independence and Security Act
Federal Energy Policy Act 2005

Strengthening Federal Environmental,
Energy and Transportation Management

Federal Leadership in Environmental,
Energy and Economic Performance

Guiding Principles for Federal Leadership
in High Performance and Sustainable
Building

US Green Building Council’s (USGBC) LEED
2009 for New Construction and Major
Renovations Rating System

LEED Reference Guide for Green Building
Design and Construction, 2009 Edition

High Performance and Sustainable Building
Requirements

a. Pursuant to the Air Force SDD Policy and federal mandates, new
facilities and major renovations shall be designed and constructed to
achieve LEED Silver certification, achieving a minimum of 50 points
through the US Green Building Council’s (USGBC) LEED-NC 2009 Rating
System. These policies and mandates emphasize the importance of
sustainable development in the built environment to reduce
environmental impact, optimize performance, lower energy and operating
costs, conserve resources and increase occupant satisfaction and
productivity through improved health and well-being.

3. LEED CERTIFICATION
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a.

In order to pursue third-party LEED certification, all LEED 2009
Minimum Program Requirements (MPRs) must be met. The Definitive Design
for the FUT currently meets all MPRS and there are no indications the
selected site will have problems meeting the MPRs.

Individual projects will be registered with GBCI using LEED-NC 2009 by
Burns & McDonnell upon selection of the installation. At that time,
LEED Online project access will be provided to the design and
construction team, and additional team members upon request. Upon LEED
Online project registration, the USACE Mobile District’s Sustainable
Design and Development point of contact shall be assigned to the
project with a role of “Corps of Engineers Representative” with an
authorization level of Project Team Manager .

4. SUSTAINABLE DESIGN DOCUMENTATION

a.

The following documents are attached in Appendix 3 and shall serve as
living documents to be updated throughout design and construction.
Prior to selection of a project site, the LEED checklist is based on
preliminary site and energy goals. Upon final design, site and energy
credits will be better defined.

LEED-NC 2009 Checklist
Air Force MILCON Sustainability Requirements Scoresheet

Owner’s Project Requirements (OPR) — to be provided at future
submittal.

Lifecycle Cost Analysis and Energy Analysis — to be provided at
future submittal.

5. SUSTAINABLE DESIGN APPROACH

a. Sustainable design approaches and technologies are often unique to a

project’s climate, location and site characteristics. See Appendix E
for a preliminary LEED checklist, which was developed as part of the
Definitive Design for the KC-46 training program but requires further
development and analysis during final design. General sustainable
design principles, per the LEED rating system, focus on site
development, water savings, energy efficiency, materials/resources and
indoor environmental quality.

Sustainable Sites: Site impact is minimized by selecting a
previously developed site, preferably with pedestrian access to Base
services and access to alternative transportation options. The
preferred site incorporates vegetated areas and/or pervious pavement
to reduce stormwater runoff through on-site infiltration. Light-
colored pavement and roofing materials with high reflectivity reduce
the heat island effect. Light pollution of adjacent sites and the
night sky is minimized through an efficient, but secure, exterior
lighting design.

Water Efficiency: Native and drought-tolerant landscape design
eliminates the need for permanent irrigation and reduces on-going
maintenance. The selection of low-flow plumbing fixtures reduces
water consumption by 30-40%. Based on the selected site, the central
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plant may contribute LEED points if wastewater is treated to
tertiary standards for reuse or infiltration on Base.

Energy & Atmosphere: The building envelope, mechanical systems and
lighting systems will be designed to maximize energy savings. Based
on selected installation, the proposed systems and baseline capital,
energy, maintenance and replacement costs will be compared using a
40-year life-cycle cost analysis. The selected system will then be
modeled through whole building energy simulation software with the
goal of achieving a 30% energy use reduction when compared to the
ASHRAE 90.1-2007 baseline. Life-cycle cost analysis will also
evaluate solar domestic hot water systems and other renewable energy
systems to reduce the consumption of fossil fuels. Commissioning of
the building energy systems is required to verify installation and
operation of systems as designed and according to the owner’s
requirements, while measurement and verification systems monitor
operational performance. During equipment selection, refrigerant
impact is minimized by specifying refrigerants with reduced ozone
depletion and global warming potential.

Materials and Resources: Upon site selection, resource impact can
be greatly reduced by evaluating existing resources and
infrastructure to accommodate the new program. Based on local
recycling and salvage opportunities and programs, the minimum goal
will be diverting a minimum of 75% of demolition and construction
waste from landfill. After construction and throughout facility
operation, readily-accessible recycling bins will further reduce the
quantity of waste introduced to landfill. Building materials with
high recycled content and durability also redirect materials from
the waste stream. Selecting locally-available materials benefit the
local economy and minimize the need for long distance
transportation. Rapidly renewable and bio-based materials, as well
as certified wood products, further reduce negative impact to
natural resources.

Indoor Environmental Quality: Good indoor air quality reduces
health risks and promotes occupant productivity. Strategies include
a no smoking policy, outside air ventilation rates above ASHRAE
62.1-2007 minimums with automatic controls and reduction of indoor
pollutants. IAQ management during construction and before occupancy
reduces air quality problems resulting from the construction
process. Pollutant source control, increased filtration at outside
air supplies and the use of low-emitting adhesives, sealants,
paints, coatings, flooring, carpeting, furniture and composite wood
products contribute to a healthier indoor environment. Occupant
comfort is increased through efficient system design and
verification, as well as individual controls for lighting and
thermal comfort, natural daylighting, connection to the environment
and operable windows where appropriate. Task lighting will be
provided with workstations.

Innovation in Design: Based on selected site, additional
opportunities to reduce environmental impact will be evaluated.
Elimination of asphalt or dark paving materials and sourcing 95% of
wood from sustainably managed forests provide two examples of
“exemplary performance” by exceeding LEED requirements. Long-life
lamps with low mercury content reduce hazardous waste disposal.
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Regional Priority: To address regional environmental priorities,
six additional credits are identified per geographic location.
These credits will be identified based on the project’s zip code.
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Construction Coordination
CHAPTER XIV-1 — NOTES TO THE RESIDENT ENGINEER
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

There are no notes for the Resident Engineer at the time of this submittal.
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Cost Estimate
CHAPTER XV-1 — COST ESTIMATE
Definitive Design Submittal

KC-46A FUSELAGE TRAINER

TBD AFB, USA

CURRENT COST

The estimated cost of construction based on early programming is
between $5.5m and $6.7m, depending on site selection. The cost estimate
based on the Interim Definitive Design submittal resulted in a cost
range between $5.3m and $6.0m. The estimate was developed based on an
“average’ Base construction type with the range derived from the
comparison of the lowest to highest area cost factors for the four
candidate Bases. The Interim Definitive Design cost estimate 1is
provided under separate cover.

BID OPTIONS

Bid Options shall be developed as design progresses and may include the
following:

e Landscaping
e Sidewalks
e Parking
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3.

Cost Reduction Strategies
CHAPTER XVI-1 — COST REDUCTION STRATEGIES
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

EXECUTIVE SUMMARY:

This section summarizes the Cost Reduction Strategies evaluated by the
design working group in the development of the Definitive Design
documents.

The evaluations consider economic and life cycle cost decisions that
were made as part of the design development or consideration of
materials.

This supports AFCEC guidance for Cost Reduction Initiatives and
demonstrates cost restraint by the AF during project planning and
programming.

APPROACH:

As design decisions are made which may significantly affect the upfront
cost and/or life cycle cost of the facility a cost reduction initiative
(CR1) is developed. The CRI’s will track why a particular design or
material was chosen.

COST REDUCTION INITIATIVE CRI-1 — SIMPLIFIED STRUCTURE:

1. Reviewed floor plan layouts from programming charrette. Simplified
building structure while essentially maintaining approved floor
plans and adjacencies.

2. Several layouts haven evaluated. The current plans provide a
simpler structure by

3. Change creates a simpler design.

4. Change slightly enlarges building footprint while reducing
construction costs.

COST REDUCTION INITIATIVE CRI-2 — ATFP SETBACK:

1. ATFP guidance allows varying setbacks based upon wall construction
and window blast requirements. |If a larger standoff is used the
exterior wall type and window construction be conventional
construction standards.

a. UFC 4-010-01 DoD Minimum Antiterrorism Standards for Buildings

2. Several design approaches may be considered and will be dependent
upon the site selection. Current conceptual plans provide for
conventional construction standoff distances.

3. Feasibility of design initiative will be determined based upon site
selection.

4_. The conventional construction reduces building costs, but uses more
land area.
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REDUCTION INITIATIVE CRI-3 — CARGO YARD SCREENWALL:

The Travis AFB cargo yard training example provided a masonry screen
wall around exterior cargo yard training area.

a. UFC 4-010-01 DoD Minimum Antiterrorism Standards for Buildings
Several design approaches may be considered and will be dependent
upon the site selection with input from the Base CE and base
architectural standards. Current plans provide for a fence in lieu
of the masonry wall around the exterior hardstand.

Feasibility of design initiative will be determined based upon site
selection. It is also important to note a masonry wall adjacent to
the building would not meet current ATFP standards without
additional provisions being provided.

The fencing alternative reduces building costs.

6. COST REDUCTION INITIATIVE CRI-4 — ALUMINUM ALLOY (AA-8000) CONDUCTORS IN
LIEU OF COPPER CONDUCTORS FOR POWER DISTRIBUTION:

a.

b.

Copper conductors are generally always excepted, but misperceptions
about aluminum alloy conductors sometimes prevent them from being
excepted.

In the 1950”s and 1960°s, aluminum alloy conductors were installed
in buildings which were the same grade used for transmission lines
and did not have properties desirable for building applications.
These conductors were, in some cases, terminated with steel screws
which expand and contract at a different rate than aluminum alloy.
The connections were loosened over time and high resistance led to
fires.

Since 1968, an improved aluminum alloy AA-8000 conductor can be
terminated with dual-rated AI-Cu lugs and is safe and reliable.
Aluminum alloy conductors cost less than copper conductors of the
similar ampacity and are slightly larger, but typically fit in the
same size conduit.

7. COST REDUCTION INITIATIVE CRI-5 - MC CABLE IN LIEU OF CONDUCTORS IN
CONDUIT FOR 120V CIRCUITS IN WALLS:

e.

f.

MC cable is a factory assembly of one or more insulated circuit
conductors enclosed in an armor of interlocking metal tape, or a
smooth or corrugated metallic sheath.

MC cable is a cost advantage over conductors in conduit for new
installations. However, when future renovations are necessary, MC
cable can be difficult to access in particular types of walls (CMU
block, for example). Also, MC cable must be supported every 6 feet,
which may not be possible in walls exceeding 8 feet in height. The
MC cable would have to be replaced (if possible). In some cases,
wall demolition or surface mounted raceway would be necessary for
future circuit installation.

When conduit is installed, conductors may be replaced without having
to access the conduit inside the wall, so conduit can be a cost
advantage over MC cable with respect to future renovations.
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Additional Cost Reduction Initiates to be provided as design progresses in
subsequent submittals. Upon site selection the following additional items
will be reviewed:

e Major building components

e Interior/exterior finishes/materials
e Energy features/systems

o Utility features/systems

e ATFP Windows

e ATFP Window Reinforcing

e Copper vs Aluminum Conductors

e MC Cable vs Conduit

e LEED
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Life Safety
CHAPTER XVII-1 — LIFE SAFETY
Definitive Design Submittal
KC-46A FUSELAGE TRAINER
TBD AFB, USA

Sections with an * are site dependent and will be modified with a
final site selection.

1. FIRE PROTECTION
a. Applicable Criteria

This report is prepared using primarily the International
Building Code (IBC), NFPA 101 Life Safety Code, and UFC 3-600-01
Fire Protection Engineering for Facilities. The IBC’s focus was
on allowable floor area, building height limitations, and
building separation distances requirements. NFPA 101 was used
for building construction related to egress and safety to life.
Excerpts from the following codes were also used as applicable to
the project.

I1BC International Building Code, 2009 Edition

NFPA 10 Standard for Portable Fire Extinguishers, 2013
Edition

NFPA 13 Standard for the Installation of Sprinkler Systems,

2013 Edition

NFPA 20 Standard for the Installation of Stationary Pumps for
Fire Protection, 2013 Edition

NFPA 24 Standard for the Installation of Private Fire Service
Mains and Their Appurtenances, 2013 Edition

NFPA 70 National Electric Code, 2011 Edition
NFPA 72 National Fire Alarm and Signaling Code, 2013 Edition
NFPA 80 Standard for Fire Doors and Other Opening

Protectives, 2013 Edition

NFPA 90A Standard for the Installation of Air-Conditioning and
Ventilating Systems, 2012 Edition

NFPA 101 Life Safety Code, 2012 Edition
UFC 1-200-01 General Building Requirements, 2011 Edition

UFC 3-600-01 Design: Fire Protection Engineering for
Facilities, March 2013 Edition

UFC 4-010-01 DOD Minimum Antiterrorism Standards for
Buildings, 2012

UFC 4-021-01 Design and O&M: Mass Notification Systems, 2010
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AFI 91-203 Air Force Consolidated Occupational Safety
Instruction, 2012

b. Purpose:

The purpose of the fire protection narrative is to establish a
comprehensive approach to fire protection on this project. An
overall fire protection assessment of the design is done to
ensure coordination between fire alarm, fire suppression, life
safety, smoke management, passive fire protection, and hazards
within the facility. Goals for fire safety on this project are
as follows:

e Provide life safety for the public, building occupants,
and emergency responders. Minimize fire-related injuries
and prevent undue loss of life.

e Protect property. Protect the building and contents from
fire and exposure to and from adjacent buildings.

e Provide for continuity of operations. Minimize undue
loss of operations due to fire-related damage.

e Limit the environmental impact of a fire.
c. Building Description:

The facility is a training center to support the new KC-46A
program with simulators and training props.

Total Building Area: Approx. 10,423 square feet.
Structure: Steel frame structure consisting of open

web joists, wide flange beams and
girders, and steel columns.

Interior Walls: Gypsum board over metal studs.

Exterior Walls: A combination of exterior brick, metal
panel and/or precast with metal stud
backup.

Roof: The roof construction is pitched with a

standing seam metal roof.

Doors: All exterior doors will be insulated
hollow metal or aluminum store front
system with insulated glass panel.

d. Classification of Occupancy:

Occupancy I1BC NFPA 101
Offices,
Classrooms/Briefing Business Group B Business Section
Rooms and Break Rooms Section 304.1 6.1.11
<50 occupants
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f.

The main occupancy is a Business Occupancy per IBC and NFPA 101.
Accessory spaces such as utility spaces and incidental storage
are considered part of the main occupancy without separation per
IBC 508.2 and NFPA 6.1.14.1.3.

Assembly spaces and such as the conference rooms and break rooms
in the building that are less than 750 square feet and 50 persons
and the classroom that are less than 1,000 sq.ft. and 50 persons
are classified as part of the business occupancy per NFPA 6.1.2.1
and IBC section 303.1.

No area will exceed allowable quantities of 240 gallons for

flammable Class IB, IC or combustible Class 1l liquids or 660
gallons of combustible Class 1I11A liquids or 26,400 gallons of
combustible Class I1IB liquids where stored in an approved

storage cabinet per IBC Table 307.1(1).
Building Code Analysis:
Type of Construction

UFC 3-600-01 section 2-1.3 requires the use of the IBC for
determining the permitted types of construction. The building
construction is Type Il B per IBC. The structural fire rating is
in accordance with the following table. Construction materials
are limited to non-combustible or limited combustible materials
as defined in IBC 2009 section 602.2.

o IBC 2009 = -
Building Element Type 11 B Rating Provided
Structural Frame 0 hour 0 hour

i - Bearing Walls are

Bearing Exterior Wall 0 hour not Provided
- - Bearing Walls are
Bearing Interior Wall 0 hour not Provided
Non-Bearing Walls Refer to Building Refer to Building
Exterior Separation Separation
Non—Bearlqg walls 0 hour 0 hour
Interior
Floor Construction
Including Supporting 0 hour 0 hour
Beams and Joists
Roof Construction
Including Supporting 0 hour 0 hour
Beams and Joists

Building Separation*:

Per UFC 3-600-01 Section 2-1.4, separation between buildings will
conform to IBC Table 602. This building has a fire separation
distance greater than 30 feet and does not require exterior walls
to be fire resistance rated for buildings with Type 1IB
construction in accordance with IBC Table 602. This section will
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be re-evaluated after final site selection with respect to final
building separations.

g.- Height and Area Limitations*:
Per the UFC 3-600-01 Section 2-3, building height and area
limitations will conform to IBC. For type 1IB construction the
area, height and stories are limited by IBC Table 503.
The storage areas are less than 10% of the building area and are
included in the business occupancy per IBC 508.2
Occupancy . Allowable Number | Allowable Area
(1BC) AL UEsElsl e Febigns of Stories per Floor
Business 55 feet 4 23,000 sq Ft
Group B
IBC Section 507.3 allows two story sprinklered buildings with 60’
clear space around them to be unlimited in area. This will be
re-evaluated once a specific site is selected. The area of each
floor is less than the unmodified allowable area per floor and no
complications are expected even if the 60> clear space is not
provided.
IBC Section 504.1 allows the height to be increased 20> and one
story in fully sprinklered buildings such as this.
The modified allowable height, stories, and area per floor are
shown in the following table.
- Modified Modified
Oczﬁgggcy Alloxgg:glﬁgi ht Allowable Number Allowable Area
9 of Stories per Floor
Business 75 feet 5 Unlimited
Group B
The following table is the actual heights and area per floor of
this building.
Occupancy . Actual Number of | Actual Area per
(1BC) Aeal Hedgt Stories Floor
All — First , _
Story 35 1 10,423 sq ft
IBC Section 508 covers the provisions for mixed use buildings as
is the case for this building.
Per 1BC Section 508.2.4 the Business and Storage mixed
occupancies are allowed to be nonseperated.
h. Occupancy Separation and Passive Fire Protection:
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Per UFC 3-600-01 section 2-1.2, fire resistance ratings of non-
bearing partitions will comply with NFPA 101. No additional
occupancy separations are required.

Per NFPA 101 Section 6.1.14.1.3 the predominate Business use will
be followed.

Additional Separations Requirement:

Construction NFPA 101 2009 Provided

0 hour per

38.3.6.1 (3) 0 hour

Corridors

1 hour or smoke partition per

Storage 8.7.1.2, 38.3.2.1 Smoke partition
Furnace or 1 hour or smoke partition per S
Boiler Room 8.7.1.1(2), 38.3.2.1 Smoke partition

Refer to life safety plans for further information on rated
assembly locations.

Egress Analysis:

See Life Safety Plans for additional details. The following is
an overview and does not specifically address every room.

Within the nonseperated occupancies the predominate Business
elements will apply per NFPA 101 Section 6.1.14.1.3.

Occupant Load:

Per UFC 3-600-01 the means of egress will comply with NFPA 101.
Occupant load factor is calculated in accordance table NFPA 101
paragraph 7.3.1.2. For the purposes of occupant loading the use
of a space can be different than the occupancy classification.
For example classrooms with less than 50 occupants in a Business
Occupancy are not classified as an Educational or Assembly
Occupancy but the use from table 7.3.1.2 most closely resembles
an Education classroom. The briefing rooms on the second floor
are part of the classroom program and are treated as such in lieu
of a conference room type use.

Area Type (NFPA) Occupant Load Factor
Business (B) 100 sq ft per person
Classroom/Briefing Rooms (A) 20 sq ft per person

Assembly (without fixed seating)

15 sq ft per person
(A) q p p

The building occupant load is shown in the following table.
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0.

Floor Ar(eNaFPT Ay)pe (sparei?t) Occhp;Cntto rLoad People Total
Business 9,095 100 sq ft 91

First Classrooms 1,042 20 sq ft 53 164
Break Room 286 15 sq ft 20

Arrangement of Exits:

The arrangement of exits within the building is in accordance
with NFPA 101 section 7.5.1.3.3. Since this building is
protected throughout by an approved, supervised automatic
sprinkler system, the minimum separation distance between two
exits or exit access doors will be not less than one-third the
length of the maximum overall diagonal dimension of the building
or area to be served.

Per NFPA 101 section 7.5.2.1 access to an exit cannot be through
kitchens, storerooms, restrooms, workrooms or similar.
Additionally, access to an exit cannot be through a room subject
to locking. Per NFPA 101 section 7.5.1.6 exit access cannot be
through a room of higher hazard.

Number of Exits:

In accordance with NFPA 101 section 7.4.1, the number of means of
egress from any story or portion thereof will not be less than 2
for less than 500 occupants.

Common Path, Dead-End and Travel Distance Limit:

The common path of travel, dead end corridors and maximum travel
distance are shown in the following table for a sprinklered
facility in accordance with Table A.7.6 of NFPA 101. Refer to
life safety plans for further information on building egress.

Within the nonseperated occupancies the predominate Business
elements will apply per NFPA 101 Section 6.1.14.1.3.

Type of
Common Path Dead-End - -
Occupancy Limit Limit Travel Distance Limit
(NFPA)
Business 100~ 50~ 300°

Minimum Exit Widths:
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Component Requirement NFPA 101 2009

Doors in Exit Path Minimum 32” clear Section 7.2.1.2.3.2

Corridor Minimum 44 clear Section 38.2.3.2

Level Components

and Ramps 0.2” per person Table 7.3.3.1

Per the occupant load calculated previously the required egress
width is determined. The provided egress width exceeds the
required egress width in accordance with NFPA 101.

. Occupant | Required Width
Floor Area Requirement Load Width Provided
First All 0.2” per person 164 32.8” 150"

p. Roof Access:

The building is less than three stories in height. As such, roof
access is not required in accordance with UFC 3-600-01 section 2-
9.

2. FIRE PROTECTION
a. Fire Water Supply

Water Supply*
Fire water supply to the site is through *.

A hydrant flow test will be performed to determine if adequate
volume and pressure are available. The expectation is the volume
will be adequate but given the height of the building the
pressure will not.

Static Pressure: XX pSi
Residual Pressure: XX psi
Residual Flow: X, XXX gpm

Water Distribution*
General description of the water supply in the area of the
building will be provided with a final site selection.

A double check backflow preventer is used to isolate the fire
suppression system in accordance with the IPC Table 608.1. The
sprinkler risers and backflow preventer is located in the fire
pump/fire riser room. The water velocity in the underground fire
main is not expected to exceed 8 ft/sec entering the facility. A
strainer is not required in accordance with UFC 3-600-01.

Fire Hydrant Location*

Fire hydrants are located around the facility in accordance with
UFC 3-600-01 section 3-7.3.3. All parts of the building are
located within 350 ft of a hydrant.
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b.

Suppression Systems.

The facility is completely protected by hydraulically designed
automatic sprinkler systems in accordance with UFC 3-600-01 and
NFPA 13. A wet pipe sprinkler system protects all areas of the
facility. The municipal water supply is undetermined. A fire
pump is assumed until final site selection and flow testing is
complete.

The system piping is Schedule 40 black steel for the threaded
piping and Schedule 40 or 10 for the grooved piping. Piping with
welded or flanged connections are used upstream of the zone
valves.

White semi-recessed heads are provided in areas with lay-in
ceilings, and upright heads will be provided in areas without
ceilings. Sprinkler mains are routed in the ceiling space with
branch piping routed to serve the individual room sprinkler
systems.

Occupancies and hazardous areas were determined in accordance
with UFC 3-600-01 paragraph B-1. A summary of these
classifications are shown below.

Hazard Design Design | Hose Stream | Duration of
Classification Density!| Area' Allowance? Supply?
Light Hazard
- 0.10 1,500 _
b Wet-Pipe System gpm/Ft2 sq ft 250 gpm 60 minute
(HC-1)
5 Ordinary Hazard
- Group 11 0.2 2,500 -
; Wet-Pipe System gpm/ft? | sq ft 250 gpm 60 minute
o (HC-2)

1 — Design density, area, hose stream allowance and duration per UFC 3-
600-01 Section 4-2.3.1 in accordance with Factory Mutual Data Sheet 3-26.

Typical occupancies and hazardous areas in both facilities are
indicated below in accordance with NFPA 13 and UFC 3-600-01
criteria.

- Light Hazard: Offices and conference rooms.

- Ordinary Hazard Group Il1: Incidental storage, janitor
closets, air handler rooms, electrical rooms, general storage of
ordinary combustibles less than 12 feet, mechanical rooms where
gas appliances are used.

Project will be designed to meet a LEED Silver sustainability
rating in accordance with v2009 checklist and current Air Force
sustainability and energy criteria.

Hydraulic Analysis*

The sprinkler and hose stream demand were totaled to determine

the building demand. The estimated sprinkler system demand is
850 gpm at 70 psi. This includes 500 gpm sprinkler plus 20%
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balancing overage, 250 gpm of outside hose demand plus 100 gpm
for industrial/domestic demands. Calculations to be included in
the Appendix. The base water supply is assumed to be capable of
supplying the required flow without storage tanks but with
insufficient pressure requiring a fire pump. Once a site is
selected these demands will be re-evaluated based on the specific
local conditions. Sprinkler coverage is in accordance with UFC
3-600-01 generally restricting the use of extended coverage
heads. The system will utilize quick response sprinklers
throughout except in the simulator bay where quick response is
prohibited by the Extra Hazard occupancy. Where applicable the
design area will be increased by 30% for a ceiling slope in
excess of a 1:10 pitch. The fire sprinkler contractor will
perform final hydraulic calculations.

Manual Fire Suppression

Standpipe System

In accordance with UFC 3-600-1 Section 4-5.1 and the IBC a
standpipe system is not required for this building being it is
less than four stories iIn height (30 feet).

Fire Extinguishers

Fire extinguishers are provided in accordance with UFC 3-600-01
Section 4-9. Semi-recessed and surface mounted portable fire
extinguishers will be installed as required by NFPA 10 and NFPA
101 and classified in accordance with NFPA 10 2010 Table 6.2.1.1.
Refer to Life Safety Plans for fire extinguisher locations.

Criteria Light Hazard | Ordinary Hazard | Extra Hazard
Minimum Rated
Single 2-A 2-A 4-A
Extinguisher
Maximum Floor Area
per Unit of A 3,000 sq ft 1,500 sq ft 1,000 sq ft
Maximum Floor area| ., 54 gy 11,250 ft 11,250 ft
For Extinguisher
Maximum Travel
Distance to 75 Tt 75 ft 75 Tt

Extinguisher

Smoke Management

Smoke management in this facility is passive. Smoke/heat vents
or smoke control systems are not required for this facility. As
indicated in the table above, smoke partitions may be substituted
for 1 hour Ffire resistance rated construction in some areas in a
fully sprinklered facility. In these cases a smoke partition
will be provided to limit the transfer of smoke, not prevent it.
Smoke dampers are not required in a ducted system where
penetrating a smoke partition. Air transfer openings in a smoke
partition require smoke dampers in accordance with NFPA 101
paragraph 8.4.6.2. Plenum return is not allowed from a room
enclosed with a smoke partition.
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Air handling equipment with a CFM rating of 2,000 CFM will shut
down on alarm of the local duct detector. The detection for these
systems is on the supply and return side of the fan in accordance
with NFPA 90A and IMC.

Ceiling spaces are all un-sprinklered noncombustible areas and
therefore do not require draft stops. Some office partitions
will extend up to the structure above, which divide the ceiling
spaces into smaller areas, thereby providing some inherent smoke
compartmentalization.

3. FIRE ALARM AND MASS NOTIFICATION:
a. Fire Alarm and Mass Notification System

The fire alarm / mass notification system will be fully
addressable and electrically supervised with battery back-up in
accordance with NFPA 72, as required by UFC 3-600-01 section 5-
3.1.

The main fire alarm control panel (FACP) will be located in the
Fire Equipment Room. An additional remote annunciating panel is
located at the main fire department entry point. The system
utilizes Class B SLC and NAC circuits. All fire alarm circuits
are installed In red conduits with red labeled junction boxes.
Wire nuts are not permitted and splices will be limited. Where
splicing is required it will be via screw terminals. Extender
boxes are not permitted.

For mass notification, an autonomous control unit (ACU) is
provided to monitor and control the notification appliance
network. The ACU allows personnel in the facility to initiate
the delivery of a pre-recorded voice message, provide live voice
messages and instructions, and initiate visual strobes. The ACU
is integrated with the building fire alarm control panel to form
one combined system which performs fire alarm and mass
notification as required by UFC 4-021-01 section 4-3.2.2.

Strobes are sized and spaced in accordance with NFPA 72
requirements. Audible notification provides a minimum of 15 dBA
above ambient in all locations in the facility, measured with all
openings closed (e.g. doors and fire shutters). Allowances in
accordance with UFC 4-021-01 for hard surface rooms and normally
unoccupied rooms are allowed.

These systems communicate with the fire department through the
base Monaco radio transmitting system.

Initiation:

- Manual pull stations for general alarm will be located at
each exit and where the distance to the exit exceeds 200 feet.
Fire detection is via smoke detectors (photoelectric) only where
required by UFC 3-600-01 section 5-4.3 per NFPA 72 and NFPA 101.
- Water flow alarms are provided at each riser.

Notification:
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b.

C.

- White Strobes marked “Fire” for fire alarms throughout the

building.

- Amber Strobes marked “Alert” for the MNS throughout the
building.

- Speakers - Voice evacuation with a voice intelligibility in

all areas except as noted and at each exit. A CIS score of 0.8
is provided.

MNS local operating consoles (LOC) are provided at the FACP,
remote annunciator and such that travel distance does not exceed
200”. The LOC’s are capable of overriding the FACP and provide
the following prerecorded messages:

1. Bomb threat or actual bomb within/around the building

2. Intruder/hostile person sighted within/around the
building

3. Directions to occupants to take cover within the
building

4. Evacuation of the building using exits other than the

normal main entrance/exit

5. Emergency weather conditions appropriate for the
local area

6. “All Clear” message

7. A test message intended for verifying functionality
of the system

8. Additional as required
Emergency Lighting and Exiting

Emergency lighting and signage will be provided as required by
NFPA 101.

Required/Provided Emergency Lighting Exit Signage
BUSiness Required Per NFPA 101 Required Per NFPA 101
Section 38.2.9.1 Section 38.2.10
Provided in accordance Provided in accordance
Provided with with
NFPA 101 Section 7.9 NFPA 101 Section 7.10

Interior Finish Ratings

In accordance with UFC 3-600-01 paragraph 2-6.1 interior wall and
ceiling finishes including movable partitions will conform to the
requirements of NFPA 101. The following table is a compilation
of the business occupancy requirements for interior Finishes in
accordance with NFPA 101 table A.10.2.2. In accordance this
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section where a complete standard system of automatic sprinklers
is installed, interior wall and ceiling finish with a flame
spread rating not exceeding Class C is permitted to be used in
any location where Class B is required and with a rating of Class
B in any location where Class A is required. The following table
includes the reduction in finish ratings allowed for sprinklered
buildings.

Occupancy (NFPA . Exit Access
101) Exits Corridors Other Spaces
Business Class C Class C Class C
Exit Enclosures Class B Class C Class C

Security and Antiterrorism Requirements

Security and Antiterrorism/Force Protection guidelines applicable
to the project are used as design criteria. Refer to specific
sections such as civil, architectural, structural and mechanical
for more details as force protection applies to those
disciplines. Mass notification is provided as described above.

Fire Department Access*

In accordance with UFC 3-600-01 section 2-10.1 fire department
access to a facility greater than 5,000 sq ft must be via a paved
road terminating no farther than 33 ft from the building.

Access will be determined once a site is selected.
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UFGS TABLE OF CONTENTS - (Definitive Design Submittal - April 2013) 3888182 Discipline Comments
DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS
00 41 00 BID SCHEDULES X PM
DIVISION 01 - GENERAL REQUIREMENTS
013201.00 10 PROJECT SCHEDULE X PM
01 33 00 SUBMITTAL PROCEDURES X PM
Sustainability
013329 LEED(TM) DOCUMENTATION X Spec.
013526 GOVERNMENTAL SAFETY REQUIREMENTS X PM
0142 00 SOURCES FOR REFERENCE PUBLICATIONS X PM
01 45 00.00 10 QUALITY CONTROL X PM
0145 00.10 10 QUALITY CONTROL SYSTEM (QCS) X PM
014535 SPECIAL INSPECTIONS X Struct
01 50 00 TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS X PM
0157 20.00 10 ENVIRONMENTAL PROTECTION X PM
015723 TEMPORARY STORM WATER POLLUTION CONTROL X PM
01 58 00 PROJECT IDENTIFICATION X PM
0162 35 RECYCLED / RECOVERED MATERIALS X PM
017419 CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT X PM
017823 OPERATION AND MAINTENANCE DATA X PM
0191 00.00 40 COMMISSIONING CxA / Mech
DIVISION 02 - EXISTING CONDITIONS
02 4100 DEMOLITION X [Civil
02 83 13.00 20 LEAD IN CONSTRUCTION X PM
TRANSPORTATION AND DISPOSAL OF CONTAMINATED
02 81 00 MATERIALS X PM
DIVISION 03 - CONCRETE
0311 13.00 10 STRUCTURAL CAST-IN-PLACE CONCRETE FORMING X struct
03 15 00.00 10 CONCRETE ACCESSORIES X struct
0320 00.00 10 CONCRETE REINFORCING X struct
03 30 00.00 10 CAST-IN-PLACE CONCRETE X struct
034500 PRECAST ARCHITECTURAL CONCRETE X arch/struct
DIVISION 04 - MASONRY
04 20 00 Masonry X arch/stuct exterior screen wall - mech yard
04211313 NONBEARING MASONRY VENEER/STEEL STUD WALLS X arch/struct
DIVISION 05 - METALS
0505 23 WELDING, STRUCTURAL X struct
051200 STRUCTURAL STEEL X struct
05 21 10 OPEN WEB STEEL JOIST FRAMING X struct
053000 STEEL DECKS X struct
05 40 00 COLD-FORMED METAL FRAMING X struct
055013 MISCELLANEOUS METAL FABRICATIONS X struct
055100 METAL STAIRS X arch/struct
05 52 00 METAL RAILINGS X arch/int/struct
DIVISION 06 - WOOD, PLASTICS, AND COMPOSITES
06 10 00 ROUGH CARPENTRY X arch
06 20 00 FINISH CARPENTRY X arch
06 41 16.00 10 LAMINATE CLAD ARCHITECTURAL CASEWORK X arch/int
06 6116 SOLID POLYMER (SOLID SURFACING) FABRICATIONS X arch/int
DIVISION 07 - THERMAL AND MOISTURE PROTECTION
07 08 27.00 10 BUILDING AIR BARRIER SYSTEM FOR COMMISSIONING X arch/mech
071113 BITUMINOUS DAMPPROOFING X arch
072113 BOARD AND BLOCK INSULATION X arch
072116 MINERAL FIBER BLANKET INSULATION X arch
07 22 00 ROOF AND DECK INSULATION X arch
074213 METAL WALL PANELS X arch
07 60 00 FLASHING AND SHEET METAL X arch
07 61 14.00 20 STEEL STANDING SEAM ROOFING X arch
07 84 00 FIRESTOPPING X arch
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07 92 00 JOINT SEALANTS X arch
DIVISION 08 - OPENINGS
081113 STEEL DOORS AND FRAMES X arch/int
081116 ALUMINUM DOOR AND FRAMES X arch/int
08 14 00 WOOD DOORS X arch/int
08 34 19.10 20 ROLLING SERVICE [AND FIRE] DOORS X arch/int
083473 SOUND CONTROL DOOR ASSEMBLY X arch
084113 ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS X arch
085113 ALUMINUM WINDOWS X arch/int
08 60 45 TRANSLUCENT PANELS X arch/int
087100 DOOR HARDWARE X arch/int
08 81 00 GLAZING X arch
089100 METAL WALL LOUVERS X arch/int
DIVISION 09 - FINISHES
09 06 90 COLOR SCHEDULE x it
09 22 00 SUPPORTS FOR PLASTER AND GYPSUM BOARD X arch
09 29 00 GYPSUM BOARD X arch
093000 CERAMIC TILE, QUARRY TILE, AND PAVER TILE X int
09 51 00 ACOUSTICAL CEILINGS X arch
09 65 00 RESILIENT FLOORING X int
09 68 00 CARPET X int
096913 RIGID GRID ACCESS FLOORING X arch/int
098313 ACOUSTICAL WALL TREATMENT X int
09 90 00 PAINTS AND COATINGS X arch/int
09 96 00 HIGH-PERFORMANCE COATINGS X arch/int
DIVISION 10 - SPECIALTIES
101000 VISUAL COMMUNICATIONS SPECIALTIES X int
10 14 00.20 INTERIOR SIGNAGE X int
101401 EXTERIOR SIGNAGE X arch/int
102113 TOILET COMPARTMENTS X arch/int
102613 WALL AND CORNER GUARDS X int
102813 TOILET ACCESSORIES X arch
1044 16 FIRE EXTINGUISHERS X arch
105113 METAL LOCKERS X int
DIVISION 11 - EQUIPMENT
DIVISION 12 - FURNISHINGS
122100 WINDOW BLINDS X int
122413 ROLLER WINDOW SHADES X int
1248 13.13 ENTRANCE FLOOR MATS X int
1250 00 FURNITURE SYSTEMS X int
DIVISION 13 - SPECIAL CONSTRUCTION
133419 METAL BUILDING SYSTEMS X struct Covered loading dock
1348 00.00 10 SEISMIC PROTECTION FOR MECHANICAL EQUIPMENT X struct/MPE
134800 SEISMIC PROTECTION FOR MISCELLANEOUS EQUIPMENT X struct/MPE
DIVISION 14 - CONVEYING EQUIPMENT
DIVISION 21 - FIRE SUPPRESSION
2113 13.00 10 WET PIPE SPRINKLER SYSTEM, FIRE PROTECTION X Fire
213000 FIRE PUMPS X Fire Depends on available pressure at site.
DIVISION 22 - PLUMBING
Water heater to be finalized after site
22 0000 PLUMBING, GENERAL PURPOSE X Mechanical selection.
2233 30.00 10 SOLAR WATER HEATING EQUIPMENT X Mechanical Likely not used.
DIVISION 23 - HEATING, VENTILATING, AND AIR CONDITIONING
Partial editing to focus on common
equipment such as ductwork, and deleting
items that are covered better in a
AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST dedicated spec section such as air handling
23 0000 SYSTEMS X Mechanical units.
2303 00.00 20 BASIC MECHANICAL MATERIALS AND METHODS Mechanical
230515 COMMON PIPING FOR HVAC X Mechanical
VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND
23 0548.00 40 EQUIPMENT X Mechanical
230593 TESTING, ADJUSTING, AND BALANCING FOR HVAC X Mechanical
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2307 00 THERMAL INSULATION FOR MECHANICAL SYSTEMS X Mechanical
2308 00.00 10 COMMISSIONING OF HVAC SYSTEMS X Mechanical
2309 23.13 20 BACnet DIRECT DIGITAL CONTROL SYSTEMS FOR HVAC X Mechanical Includes utility monitoring if required.
231125 FACILITY GAS PIPING X Mechanical
The boiler section will only be partially
edited. Final selection by designer of
232113.0020 LOW TEMPERATURE WATER (LTW) HEATING SYSTEM Mechanical record.
232300 REFRIGERANT PIPING X Mechanical
CHEMICAL TREATMENT OF WATER FOR MECHANICAL
232500 SYSTEMS X Mechanical
2334 23.00 40 HVAC POWER VENTILATORS X Mechanical
235200 HEATING BOILERS X Mechanical
2354 16.00 10 HEATING SYSTEM; GAS-FIRED HEATERS X Mechanical
FORCED HOT WATER HEATING SYSTEMS USING WATER
2357 10.00 10 AND STEAM HEAT EXCHANGERS X Mechanical
236410 WATER CHILLERS, VAPOR COMPRESSION TYPE X Mechanical
CHILLED, CHILLED-HOT, AND CONDENSER WATER PIPING
2364 26 SYSTEMS X Mechanical
23 65 00 COOLING TOWERS X Mechanical
MODULAR INDOOR CENTRAL-STATION AIR-HANDLING
2373 13.00 40 UNITS X Mechanical
238123.00 20 COMPUTER ROOM AIR CONDITIONING UNITS X Mechanical
238147 WATER-LOOP AND GROUND-LOOP HEAT PUMP SYSTEMS X Mechanical
2382 00.00 20 TERMINAL HEATING AND COOLING UNITS X Mechanical
238202.00 10 UNITARY HEATING AND COOLING EQUIPMENT X Mechanical
2382 16.00 40 AIR COILS X Mechanical
23 82 46.00 40 ELECTRIC UNIT HEATERS X Mechanical
DIVISION 25 - INTEGRATED AUTOMATION
DIVISION 26 - ELECTRICAL
26 00 00.00 20 BASIC ELECTRICAL MATERIALS AND METHODS Elec Associated with site location
26 05 48.00 10 SEISMIC PROTECTION FOR ELECTRICAL EQUIPMENT X Elec/Struc Associated with site location
26 08 00 APPARATUS INSPECTION AND TESTING X Elec Associated with site work
26 09 23.00 40 LIGHTING CONTROL DEVICES X Elec
26 2000 INTERIOR DISTRIBUTION SYSTEM X Elec
2628 01.00 10 COORDINATED POWER SYSTEM PROTECTION Elec Associated with site work
262923 VARIABLE FREQUENCY DRIVE SYSTEMS UNDER 600 VOLTS Elec Associated with site location (HVAC)
26 41 01.00 10 LIGHTNING PROTECTION SYSTEM Elec Associated with site location
2642 14.00 10 CATHODIC PROTECTION (SYSTEM ANODE SACRIFICIAL) X Elec/Civil Associated with site location
265100 INTERIOR LIGHTING X Elec
26 56 00 EXTERIOR LIGHTING X Elec Associated with site location
DIVISION 27 - COMMUNICATIONS
27 05 14.00 10 CABLE TELEVISION PREMISES DISTRIBUTION SYSTEM Elec Will need input from selected Base Comm
27 10 00 BUILDING TELECOMMUNICATIONS CABLING SYSTEM Elec Will need input from selected Base Comm
DIVISION 28 - ELECTRONIC SAFETY AND SECURITY
28 INTERIOR FIRE ALARM AND MASS NOTIFICATION SYSTEM Fire
DIVISION 31 - EARTHWORK
310000 EARTHWORK X Civil
310519 GEOTEXTILE X |Civil
311100 CLEARING AND GRUBBING X Civil
3123 00.00 20 EXCAVATION AND FILL X |Civil
313116 SOIL TREATMENT FOR SUBTERRANEAN TERMITE CONTROL X Civil
DIVISION 32 - EXTERIOR IMPROVEMENTS
FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID
320119 PAVEMENTS X |Civil
320533 LANDSCAPE ESTABLISHMENT X Civil
321110 DRAINAGE LAYER X Civil
[BASE COURSE FOR RIGID][ AND J[SUBBASES FOR FLEXIBLE]
321116 [SUBBASE COURSE FOR PERVIOUS] PAVING X Civil
321210 BITUMINOUS TACK AND PRIME COATS X Civil
321216 HOT MIX BITUMINOUS PAVEMENT X Civil
PORTLAND CEMENT CONCRETE PAVEMENT FOR ROADS
3213 13.06 AND SITE FACILITIES X Civil
321500 AGGREGATE SURFACE COURSE X Civil
321613 CONCRETE SIDEWALKS AND CURBS AND GUTTERS X Civil
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321723.00 10 PAVEMENT MARKINGS X |Civil
323113 CHAIN LINK FENCES AND GATES X |Civil
328423 UNDERGROUND SPRINKLER SYSTEMS X |Civil
328424 IRRIGATION SPRINKLER SYSTEMS X Civil
329219 SEEDING X |Civil
329223 SODDING X Civil
329300 EXTERIOR PLANTS X |Civil
3296 00 TRANSPLANTING EXTERIOR PLANTS X Civil
DIVISION 33 - UTILITIES
330523.13 UTILITY HORIZONTAL DIRECTIONAL DRILLING X |Civil
331100 WATER DISTRIBUTION X Civil
331123 NATURAL GAS PIPING X |Civil
3312 33.0030 WATER UTILITY METERING X Civil
333000 SANITARY SEWERS X |Civil
334000 STORM DRAINAGE UTILITIES X Civil
334613 FOUNDATION DRAINAGE SYSTEM X |Civil
335113.0030 NATURAL-GAS METERING X Civil
335115 NATURAL-GAS / LIQUID PETROLEUM GAS DISTRIBUTION X |Civil
337002.00 10 ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND X Elec Associated with site work
337101 OVERHEAD TRANSMISSION AND DISTRIBUTION X |Elec Associated with site work
338200 TELECOMMUNICATIONS OUTSIDE PLANT (OSP) X Elec Associated with site work

DIVISION 34 - TRANSPORTATION

DIVISION 40 - PROCESS INTEGRATION

DIVISION 41 - MATERIAL PROCESSING AND HANDLING EQUIPMENT

DIVISION 46 - WATER AND WASTEWATER EQUIPMENT
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BMcD KC-46A TRAINERS STANDARD DEFINITIVE DESIGN ACTION ITEM TRACKING LIST

KC-46A SIMs, FuT, & FTC URGENCY ORGINATION CODES
Closed AETC = Air Education and Training Command
BMcD PROJECT NUMBER = 71170, 71375, 71376, 71382 Current AFCEC = Air Force Civil Engineering Center Current number of Open Action Items =
DATE: 16-Apr-2013 Lingering AMC = Air Mobility Command 22
Urgent USACE = US Army Corps of Engineers Mobile District
BMcD = Burns & McDonnell
ACTION |ACTION ITEM DESCRIPTION REQUESTING | RESPONSE | DISCIPLINE DATE DATE NEEDED | DATE CLOSED | OPEN/ |REMARKS
ITEM # ORG ORG REQUESTED CLOSED
1 Demarcation between contractor and Response from Ed Breen: See C-17 Facility Design Plan page 37-38.
government with respect to power,
communications, catwalks, draw bridge, stairs,
etc. for simulator systems as well as fuselage
trainer operation/systems. Where does the
contractor's work end and the government's work BMcD AMC Electrical 3-Jan-2013 5-Mar-2013 Closed
begin? Which equipment, cabling, etc. will be
furnished and installed by the contractor vs.
government?
2 Special fire protection requirements for WST or BMcD AMC Fire 3-Jan-2013 - Mar-2013 Open Memo to be sent to AFCEC for approval of FP system requirements for
BOT areas? simulators.
3 Need clarification on the expected actual Full Email from Ed Breen confirmed BMcD assumptions. WST - 6 occupants
time, student and visitor occupancy of the BOT - 3 occupants
buildings. BMcD AMC Arch 4-Jan-2013 1-Feb-2013 8-Jan-2013 Closed |Three shifts with 2 pilots briefing, 2 flying, and 2 debriefing. Same goes for the
BOOM... 1 operator briefing, 1 riding, and 1 debriefing.
4 Need hours of operations for each building. BMcD AMC Arch 4-Jan-2013 5-Mar-2013 Open 1-Bay & 2-Bay - 1§ hrs/day, 6 days/wk at MOB, surge to 20 hrs. FuT - 14hrs / day,
M-F. FTC - tbd with AETC.
5 Confirmation facilities will be registered with BMcD USACE LEED 7-Jan-2013 17-Jan-2013 17-Jan-2013 Closed Confirmed per discussion with Phyllis.
USGBC as past of Phase |l
BMcD KC-46A Trainers Design Action Item List.xlsx lof7
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6 50'x50'x50' clear requirement in WST - can Email from Ed Breen - Simulator Facility: Define 50'x50'x50' clearance. Will this

ductwork, electrical, etc. encroach into this area? include HVAC/Lighting/ Columns & Bracing/ Bridge cranes? Same goes for 25'
clearance for BOT.
ANSWER: The clearance figures provided must provide clearance from all
obstructions to include the HVAC/Lighting/ Columns & Bracing/ Bridge cranes.
Additional Info from Kent Hadrava:You will not need to push the facility up
further for the crane. The 50' clearance is a cautious figure. There will be no

AMC/ problem with beam and/or hook height if the crane is installed just below the 50'
el AFCEC Arch L L2 a2 Closed | (jearance area. That number accounts for a crane. The problem would be if you

have lights, vents, ETC below 50' then have to put the crane below them.
Your estimated crane capacity is good. No issues with a 2 ton for the WST and 1
ton for BOT.
Thanks,
Kent

7 Any compressed air requirements? BMcD AMC Mech 7-Jan-2013 5-Mar-2013 Open [No, compressed air if required will be provided by the sim contractor.

8 > COPPErand/or TIDEr OpTic hoTizontar cabling All classrooms require unclassified network to instructor (students need power
E)r'efe:r(:d i; SEERIEE o:)en storagza'r(:;\; . only). Classified BDS will need classified and unclassified network to workstation

simulator bays, computer rooms, brief/debrie o . -

- tructor woZk,areast etc)? WiII'both ¢ BMcD Ssl,\,/lo\gg Arch 8-Jan-2013 5-Mar-2013 6-Mar-2013 Closed :zadtunclassmed network at table. Learning center unclassified network to each
unclassified and classified cabling be required in

classified open storage areas?

9 Can panelboards and transformers feeding Response from Ed Breen: I think the preference is to have all facility electrical
t:nmulator/computer room equipment be located BMcD AMC/AFCEC Electrical 8-1an-2013 &_-Mar-2013 Closed eqUIp.rTJen't separate in a m?chan/cal closet. Locating power ' '
in the computer room? /AETC conditioning/transformers in the computer rooms has the potential to introduce

“noise" on simulator subsystems.

10 Expected trench dimensions and cable tray Response from Ed Breen: See C-17 Facility Design Plan pages 18 and 33. The
requirements for simulator power, comm, A/V, trench locations will ultimately be determined by simulator configuration and site
etc. BMcD AMC Electrical 9-Jan-2013 5-Mar-2013 Closed |specific variables. There will need to be a trench coming from computer room to

simulator and possibly a trench from motion cabinet to underside of simulator

11 Response from Ed Breen: See C-17 Facility Design Plan page 26 for some
Can communication distribution be provided from guidance. Not sure what classified open storage requirements are, but | believe it
open racks or cabinets in the computer room or is BMcD AMC / AETC COMM 9-Jan-2013 5-Mar-2013 Closed |would be preferred to keep as much non-simulator related equipment out of the
a separate communication room preferred within computer rooms as possible.
the classified open storage area?
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12

Elevation of bridge crane/tonage requirements

BMcD

AMC

Structural

10-Jan-2013

14-Jan-2013

Closed

Email from Kent Hadrava - You will not need to push the facility up further for the
crane. The 50' clearance is a cautious figure. There will be no problem with
beam and/or hook height if the crane is installed just below the 50' clearance
area. That number accounts for a crane. The problem would be if you have lights,
vents, ETC below 50' then have to put the crane below them.

Your estimated crane capacity is good. No issues with a 2 ton for the WST and 1
ton for BOT. | was actually unaware of the 25' requirement for the BOT bay, but
realistically that would be sufficient. | cannot see any issues with having the
crane at or just below 25'. With no visual system attached to the top of the
trainer, and a much smaller motion system expected, there is no way the trainer
should sit above 20', so there would be no issues with hook heigh t.

13

Copy of 1391's

BMcD

USACE

PM

8-Jan-2013

17-Jan-2013

25-Jan-2013

Closed

Email received from Mobile COE containg 1391's & DI's for MOB1 & FTC. (Note -
facilities all grouped together and not broken out by square footages).

14

Will task lighting be included with workstation
furniture? Need to know for LEED purposes.

BMcD

USACE

Electrical

23-Jan-2013

5-Mar-2013

6-Mar-2013

Closed

Will include task lighting with furniture in FF&E.

15

Fire protection within the fuselage of the FuT.
Does the "plane" need fire sprinklers & strobes
within it or only within the bay itself.

BMcD

AMC

Fire

24-Jan-2013

1-Feb-2013

24-Jan-2013

Closed

We never got the KC-10 CLT to put in the building...we lost the money. But, I've asked the KC-10 person at Travis
about how we planned on integrating into the facility...no reply yet.

But, below are the KC-46 ATS System Specification requirements on what the ATS contractor is required to meet;

"3.2.3.7 FuT Facility Interface. FuT shall interface with the facility electrical system, fire detection, alerting, and
suppression systems, and Heating, Ventilating, and Cooling (HVAC) system for climate control."

"3.4.4.1 Fire Detection and Suppression

3.4.4.1.1 The ATS shall comply with the requirements of AF Occupational Safety and Health (AFOSH) STD 91-11§
and Uniform Fire Code (UFC) 3-600.

3.4.4.1.2 The ATS fire detection system shall consist of overheat and products-of-combustion sensors, and
associated alarm units, which serve to locate overheating and combustion.

3.4.4.1.3 The ATS fire detection system shall interface with the facility fire detection system at each site and
signal an emergency stop of the training device(s)."

"4.3.2.3.7 FuT Facility Interface

a. This requirement shall be verified by inspection. The inspection shall consist of reviews of the FuT's facility
design drawings IAW the Facility Design Criteria (FDC) document, and a walkthrough of the completed FuT
facility. The verification shall be considered successful when the facility meets all design criteria standards and is
certified for occupancy and operation and the FuT is connected into the facility electrical system, fire detection,
alerting, and suppression systems, and HVAC system."

| spoke to Tim Lincourt who is the KC-46 ATS Lead Engineer and he said we are planning on having an ultra-
sensitive smoke detector on the device but not a wet sprinkler system due to the electronics.
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16

Comment regarding Response to Al #15: The lead
engineer is not the appropriate authority on the
requirements of the fire code. ETL 1-18 and UFC
3-600-01 actually says they are to put sprinklers in
the systems.

ETL 1-18 7.2. Protection for Mission-Support
Equipment. Provide normal facility protection as
required for a non-electronic equipment facility.
Provide additional protection for the electronic
equipment as follows...(talks about smoke
detectors)

UFC 3-600-01 6-8.1.1 Automatic Sprinkler
Protection.

Electronic equipment installations must be
located in buildings protected by wet pipe
automatic sprinklers. Provide complete coverage
throughout the building including electronic
equipment areas. \1\ /1/ Electrical equipment
\1\ should be protected /1/ by disconnecting the
power upon activation of the fire protection
system \1\ in the electronic spaces /1/.

BMcD

AMC

Fire

28-Feb-2013

5-Mar-2013

Open

Response from Ed Breen: See C-17 Facility Design Plan page 22, Paragraph 4.6.4 for current guidance.

17

What location shall the cost estimates be based
upon (changes based on labor rates).

BMcD

USACE

PM

30-Jan-2013

5-Mar-2013

Open

18

Is it acceptable to locate intrusion detection
system (IDS) and access control system (ACS)
panels in the computer room in each sim building
or is a dedicated security closet or office
required?

BMcD

AMC/AETC/
USACE

Electrical

8-Feb-2013

5-Mar-2013

Closed

Response from Ed Breen: I believe it would be preferred to keep as much non-
simulator related equipment out of the computer rooms as possible. A dedicated

security closet would make more sense.

19

Provide number of DoD personnel routinely
occupying the fuselage training area.

BMcD

AMC

Arch

14-Feb-2013

5-Mar-2013

Open

Response from Ed Breen: 15 day-to-day. Maximum of about 30 when an

academic class is also being taught in the classroom while cargo load training is

being accomplished in the FuT.

20

Confirmation of use/applicability of AFI 91-203

BMcD

USACE

PM

26-Feb-2013

5-Mar-2013

Open

21

Standard height of Sims for access platforms and
stairs to terminate.

BMcD

AMC

PM

5-Mar-2013

12-Mar-2013

Open

Response from Ed Breen: See C-17 Facility Design Plan page 37-38.

22

Validate BOT bay size. New ballast trainer at
Scott for KC135 is approx 20'x25'. What is size &
weight of BOT?

BMcD

AMC

PM

5-Mar-2013

12-Mar-2013

Open

BOT trainer for KC-46 does not exist yet, but 25'x25'x25' is anticipated to
provided adequate space for the trainer.
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23 Validate temperature & humidity requirements Response from Ed Breen: See C-17 Facility Design Plan page 21-22.
for Comm Rms, Sim Bays, and Computer room.
Trainer Bay: 65-72F / Humidity non-condensing 40
60% BMcD AMC Mech 5-Mar-2013 12-Mar-2013 Open
Computer Room: 65-70 F / humidity non-
condensing 40-60%
24 Weight of FuT trainer loaded to design fl loads.
clght of Ful trainerfoaded to design toorloads BMcD USACE PM 5-Mar-2013 | 12-Mar-2013 Open
25 Depth of d d slab und ised floor.
epth ot depressed siab Under ralsed floor BMcD USACE PM 5-Mar-2013 | 12-Mar-2013 Open
Currently at 18" below finished floor.
26 Crane requirements for WST and BOT. BMcD USACE PM 5-Mar-2013 12-Mar-2013 Open
27 BMcD to write memo with fire protection design Fire Protection Memo Prepared by BMcD and emailed to the COE on 13 March.
approach and questions for AFCEC review & USACE / Awaiting COE response.
approval for implementation at all Bases. BMcD AFCEC Fire 5-Mar-2013 12-Mar-2013 Open
28 Is air-conditioning inside the Sim device provided Response from Ed Breen: The simulator is typically delivered with its own cockpit
with the Sim or by the building? What is the point BMcD AMC PM 5-Mar-2013 12-Mar-2013 Open air con.d‘itioner: It usually requires facility power and chilled water inputs. See C-
of connection? 17 Facility Design Plan page 14, paragraph 4.1.7 and page 23, paragraph 4.6.6.1
29 fi i for T1 line for DM R f Ed B : Asingle T-1 li ingle WST si T-3 i
Confirm comm requirements for T1 line for DMO BMcD AMC Comm 5-Mar-2013 17-Mar-2013 Closed esp.onse rom. d Breen: A single ine for single WST site and a T-3 line for a
server. multiple WST site.
30 BIM requirements should follow standard
Attach tF . Pl firm if th
achment F scope. Flease contirm It there are BMcD USACE PM 5-Mar-2013 | 12-Mar-2013 | 6-Mar-2013 | Open
any special AFCEC requirements for BIM.
31 Validate Size of Part Task Training Equipment. Basis of Design for equipment is assuming a 8'X12' device which includes a
How many devices per WST? BMcD USACE PM 5-Mar-2013 12-Mar-2013 Open |[tabletop for review. Device can be up against wall on backside. Discussed 3 PTT
devices for FTC.
32 Fuselage Trainer high bay clearance requirements.
Al i | ts (MEP, Fi tecti
s any service elements (MEP, Fire protection BMcD USACE Arch 5-Mar-2013 | 12-Mar-2013 Open
elements) can be in the clearance requirement.
33 Height of fuselage trainer opening stair.
BMcD USACE Arch 5-Mar-2013 12-Mar-2013 Open
34 Will a UPS be required for each WST and each Response from Ed Breen: Per ATS System Spec: "3.4.4.3 Uninterrupted Power
BOT? Or will one UPS for each pair be Supply. An Uninterruptable Power Supply (UPS) shall be provided with at least 30
acceptable? What voltage(s) will the WST and minutes operating time in excess of the time required for an orderly shutdown of
BOT require? all WSTs, BOTs, and FuTs."
BMcD AMC/AETC Elec 6-Mar-13 12-Mar-13 Closed
/ | expect the ATS contractor's solution will include separate UPS systems for each
device.
See C-17 Facility Design page 9, Table IV for notional power requirements.
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35 Air conditioning in the FuT Fuselage has been Response from Ed Breen: The ATS contractor will be required to connect the FuT
discussed as from the building HVAC units. How device into the facility duct work for the HVAC.
does this air duct connect to the Fuselage? Does

. . . BMcD AMC/AETC Mech 6-Mar-13 12-Mar-13 Open
the Fuselage come with some interior ductwork
or will this need to be installed by the building
contractor?

36 Further details for the 'Cargo Support Structure' Response from Ed Breen: No further details are available at this time. At the
for the FuT. Need Finish floor level height and current time the estimated max height of the FuT is calculated at ~28 feet. In
whether ramp is needed? BMcD AMC/AETC PM 11-Mar-13 12-Mar-13 Open |discussions with the KC-46 Program Office and Boeing to confirm actual max

hright of the cargo door when in the full open position. A ramp is not required in
the cargo yard, stairs will suffice.

37 Validate how many PTT Devices are needed in Email from Ed Breen: Simulator Facility: PTT room and final size of equipment?
each of the three (3) facilities. Will there be a separate piece of PTT equipment for Boom? ANSWER: Unable to

BMcD AMC/AETC PM 14-Jan-2013 14-Jan-2013 14-Jan-2013 Closed |answer the final size of the PTT; At the FTU there will be both Pilot PTTs and
Boom Operator PTTs; however at the MOBs there will only be Pilot PTTs.
38 Is classifed (SIPR) network required in PTT rooms? Response from Ed Breen: No SIPR required in the PTT rooms.
BMcD AMC/AETC Elec 14-Mar-2013 19-Mar-2013 Closed

39 Need confirmation of classroom wall and door Response from Ed Breen: In checking with the Program Office IA folks there is no
STCrating. UFC 4-171-01N page 29 requires that STC requirement for a SECRET level room which is what our requirement is.

STC 50 at classrooms. BMCD is assuming that it is
. . . BMcD AMC/AETC Arch 14-Mar-2013 19-Mar-2013 Open
from old class room environment and high STC is
not required anymore.

40 The MAF DMO Physical Security Guide requires Response from Ed Breen: BLUF 1: MAF DMO Physical Security Guide does not
open storage area acoustical security perimeter dictate requirements - it is a "guide" to assist programs in securing sim facilities.
walls, doors, windows, floors and ceiling BLUF 2: STC-45 is not required, according to the program office expert.
(including all openings) to provide sufficient From Program Office IA : The original guide listed acoustical concerns. During
sound attenuation to preclude inadvertent USACE/ Arch/Mech/ research, we learned accoustical requirements only existed for TS and higher level
disclosure of classified discussions. With an STC BMcD AMC/ Elec 26-Mar-2013 29-Mar-2013 Closed |[facilities. Since we have secret level facilities, it was removed in July of 2012. The
of 45, loud speech can be faintly heard but not AETC new DoDM 5200.1 makes no mention of acoustic requirements, so we didn't
understood and normal speech is unintelligible. Is either. The STC 45 number was in the original version, but not in the current one,
an STC of 45 acceptable for the open storage so | don't know why it is even being addressed in the spreadsheet.
areas?

41 Is the FTC Classroom 206 required to be an open Response from Ed Breen: FTC room 206 does not have to be an open storage
storage area? Can classified materials be stored area. The classified hard drives can be removed when not in use and locked in a
after use so that an intrusion detection and access GSA-approved safe. The site requirements are detailed in the attached VTRAT
control systems are not required? Does the document para 3.1.6. See number 39 above. There is no STC requirement for a
VTRAT contain classified information and is it in a USACE/ Arch/Mech/ room at the SECRET level.

GSA-approved lockable container sufficient for BMcD AMC/ Elec 26-Mar-2013 29-Mar-2013 Closed
closed storage of classified materials? Assuming AETC
classified discussions will be necessary in the
room, sound transmission requirements would
still be necessary. Please confirm.
BMcD KC-46A Trainers Design Action Item List.xlsx 6 of 7 4/16/2013




Response from Ed Breen: Provide cable TV connections in all breakrooms,

BMcD KC-46A Trainers Design Action Item List.xlsx

42 Please clarify where cable TV connections are USACE/
de‘sired (i.(?. break roc')m's, .cIassroo‘ms, ' BMcD AMC/ Arch/Mech/ 26-Mar-2013 99-Mar-2013 Closed classrooms, brief/debrief rooms, and offices in each building.
brief/debrief rooms, individual offices, etc.) in Elec

o AETC
each building.
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General Information

KC-46A Fuselage Trainer

Vertical With Climate Control

$6,700,000.00

10,653

2014

Programming/Customer Concept
Document

2012

Yes

LEED® 2009

54

Silver

$900

97%

35%

0%

Project has not reached 35%
design phase - EPAct score not yet
determined

Air Force MILCON Sustainability Requirements Scoresheet
version LEED® 2009

Project ID (e.g. ABCD12345)
Building Name

Project Type
Installation

City

State

MAJCOM

PM Name

PA ($k)

Building Size (SF)
Program Year (FY####)

Project Phase

Design Started (FY####)

BOD (MM/DD/YY)

Pursuing formal LEED® Certification

Date Project Registered with USGBC (MM/DD/YY)

LEED® Rating System

LEED® Credits Achievable

LEED® Certification Level Achievable (per AF SDD Policy (July
2007))

LEED® Credits Awarded by GBCI (e.g. 42)

LEED® Certification Level Awarded by GBCI

Date Project Certified by GBCI (MM/DD/YY)

Registration Fees ($)

Certification Fees ($)

HPSB Compliant

Water Conservation Achieved (% below EPAct 1992
Energy Efficiency Achieved (% below ANSI/ASHRAE/IESNA
Standard 90.1-2007)

Comments

3/20/2013




Air Force MILCON Sustainability Requirements Scoresheet
version LEED® 2009

Federal Requirements for High Performance Sustainable Buildings (HPSB)

HPSB |: Employ Integrated Design Principles

Achievable Points 2 Possible Points
HPSB I.1 Integrated Design

HPSB |.2 Commissioning

HPSB II: Optimize Energy Performance

Achievable Points 5

HPSB 1.1

Possible Points

Enerqy Efficiency, Achieve Option 1 or 2 and insert design percentage
Reduce energy use 30% Below ANSI/ASHRAE/IESNA Standard 90.1-
2007, OR
If not at least 30% below ANSI/ASHRAE/IESNA Standard 90.1- 2007,
2 will the design achieve the maximum level of energy efficiency that is
life-cycle cost-effective?
Insert percentage below ANSI/ASHRAE/IESNA Standard 90.1-2007
in terms of energy use (e.g. 32)
Insert building energy intensity (Btu/SF) calculated with the energy
model per 10 CFR 433
Roof Attributes (Recommended)
Cool roof (LEED SS cr 7.2 or Energy Star)
Green roof
Solar electric, thermal or passive
Achieve "Designed to Earn the Energy Star" rating - Benchmark from
first year of operation (Recommended)
Preferential use of ENERGY STAR or FEMP-designated equipment, when lifecycle cost effective 1

HPSB 11.2

HPSB I1.3 On-site Renewable Energy - Solar Hot Water Heater System 1
Lifecycle cost assessment found solar hot water heater system not
effective
When lifecycle cost effective, solar hot water system installed - min
30% demand
Insert percentage achieved
_HPSB 1.4 On-site Renewable Energy 1
Lifecycle cost assessment found renewable energy generation
projects not effective
When lifecycle cost effective, renewable energy generation projects
installed
Daylighting Renewable energy type
Daylighting Insert first renewable energy type, if applicable
Insert second renewable energy type, if applicable
Insert generation capacity (kW)
Insert percentage of total building
_HPSB 1.5 Measurement and Verification - Advanced Metering 1
Water Metering: Select N/A if not used
Electric Metering: Select N/A if not used
Natural Gas Metering: Select N/A if not used
Steam Metering: Select N/A if not used
Project Case Study Entered in High Performance Federal Buildings Database (Recommended)

HPSB I1.6

EISA 2007 1.7 Reduction in fossil fuel-generated energy consumption (Recommended)
EISA 2007 11.8 Data Center Energy Consumption (Recommended

HPSB llI: Protect and Conserve Water

Achievable Points 7 Possible Points

HPSB Ill.1 Indoor Water - 20% Reduction 1
[ 35.0% |Insert percentage achieved
HPSB I11.2 Outdoor Water - Reduce Potable Water Use by 50% 1
HPSB I11.3 Outdoor Water - Stormwater runoff 1
HPSB IIl.4 Outdoor Water - Achieve Pre-Development Hydrology when technically feasible, when disturbance 1
> 5,000 GSF
HPSB I11.5 Process water potable water use 1
Energy efficiency measures using water were considered and the cost
was included in lifecycle cost assessment
Energy efficiency measures using water were not considered for the
design
HPSB 111.6 Water-Efficient Products 1
HPSB I11.7 Water Efficient Products - Irrigation Contractors 1
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Air Force MILCON Sustainability Requirements Scoresheet
version LEED® 2009
HPSB IV: Enhance Indoor Environmental Quality
Achievable Points Possible Points
Thermal Comfort, ASHRAE 55-2004
Ventilation: ASHRAE 62.1-2007
Moisture Control
Daylighting - 75% of Spaces
Daylighting - Controllability of Systems
Low Emitting Materials
Protect Indoor Air Quality during Construction
Protect Indoor Air Quality after Construction
Environmental Tobacco Smoke (ETS) Control
HPSB V: Reduce Environmental Impact of Materials
Achievable Points 6 Possible Points
Recycled Content
Biobased Content
Environmentally Preferable Products
Waste and Materials Management - Recycling
Waste and Materials Management - Divert 50% from Disposal
Ozone Depleting Compounds
HPSB Totals Possible Points
Federal Requirements Achieved (29 line items)
Federal Requirements Maybe Achieved
Federal Requirements Not Achieved
Percentage of Federal Requirements Achieved

PR RRRRPRPPR|[C

N ) &

©
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Air Force MILCON Sustainability Requirements Scoresheet

version LEED® 2009
LEED® 2009 Checklist

LEED® Credits and/or Prerequisites that meet HPSB Requirements
LEED® Credits and/or Prerequisites that align closely with HPSB Requirements

Sustainable Sites
Achievable Points

Sustainable Sites Possible Points 26
Construction Activity Pollution Prevention (HPSB GP3 Required

Site Selection 1

Credit 2 Development Density & Community Connectivity 5

Maybe Credit 3 Brownfield Redevelopment 1
Maybe Credit 4.1 Alternative Transportation - Public Transportation Access 6
Credit 4.2 Alternative Transportation - Bicycle Storage & Changing Rooms 1

Credit 4.3 Alternative Transportation - Low-Emitting & Fuel Efficient Vehicles 3

Credit 4.4 Alternative Transportation - Parking Capacity 2

Site Development, Protect or Restore Habitat 1

Credit 5.2 Site Development, Maximize Open Space 1

Credit 6.1 Stormwater Design, Quantity Control (HPSB GP3) 1

Credit 6.2 Stormwater Design, Quality Control (HPSB GP3) 1

Credit 7.1 Heat Island Effect - Non-Roof 1

Credit 7.2 Heat Island Effect - Roof 1

Credit 8 Light Pollution Reduction 1

Water Efficiency

Achievable Points Possible Points
Prereq 1 Water Use Reduction - 20% Reduction (HPSB GP3) Required
Credit 1.1 Water Efficient Landscaping - Reduce Potable Water Use by 50% (HPSB GP3) 2
Credit 1.2 Water Efficient Landscaping - No Potable Use or No Irrigation 2

Credit 2 Innovative Wastewater Technologies 2
8 Credit 3 Water Use Reduction 2to4
2 30% Reduction 2
3 35% Reduction 1
4 40% Reduction 1
Energy & Atmosphere
Achievable Points 12 Possible Points 35
Yes Prereq 1 Fundamental Commissioning of the Building Energy Systems (HPSB GP1! Required
Yes Prereq 2 Minimum Energy Performance (HPSB GP2) Required
Yes Prereq 3 Fundamental Refrigerant Management (HPSB GP5) Required
7 Credit 1 Optimize Energy Performance (HPSB GP) 1to 19
1 12% for New Buildings/8% for Existing Building Renovations 1
2 14% for New Buildings/10% for Existing Building Renovations 1
3 16% for New Buildings/12% for Existing Building Renovations 1
4 18% for New Buildings/14% for Existing Building Renovations 1
5) 20% for New Buildings/16% for Existing Building Renovations 1
6 22% for New Buildings/18% for Existing Building Renovations 1
7 24% for New Buildings/20% for Existing Building Renovations 1
8 26% for New Buildings/22% for Existing Building Renovations 1
9 28% for New Buildings/24% for Existing Building Renovations 1
10 30% for New Buildings/26% for Existing Building Renovations 1
11 32% for New Buildings/28% for Existing Building Renovations 1
12 34% for New Buildings/30% for Existing Building Renovations 1
13 36% for New Buildings/32% for Existing Building Renovations 1
14 38% for New Buildings/34% for Existing Building Renovations 1
15 40% for New Buildings/36% for Existing Building Renovations 1
16 42% for New Buildings/38% for Existing Building Renovations 1
17 44% for New Buildings/40% for Existing Building Renovations 1
18 46% for New Buildings/42% for Existing Building Renovations 1
19 48%-+ for New Buildings/44%-+ for Existing Building Renovations 1
0 |Credit 2 On-Site Renewable Energy (HPSB GP2) 1to7
1 On-site 1% 1
2 On-site 3% 1
3 On-site 5% 1
4 On-site 7% 1
5, On-site 9% 1
6 On-site 11% 1
7 On-site 13% 1
Credit 3 Enhanced Commissioning (HPSB GP1) 2
| Maybe  |[Credit4 Enhanced Refrigerant Management (HPSB GP5) 2
Credit 5 Measurement & Verification (HPSB GP2) 3
Credit 6 Green Power 2
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Air Force MILCON Sustainability Requirements Scoresheet

version LEED® 2009
Materials & Resources

Achievable Points 7 Possible Points 14
Yes Prereq 1 Storage & Collection of Recyclables (HPSB GP5) Required
0 Credit 1.1 Building Reuse, Maintain Existing Walls, Floors & Roof 1to3
1 Maintain 55% of Existing Walls, Floors & Roof 1
2 Maintain 75% of Existing Walls, Floors & Roof 1
3 Maintain 95% of Existing Walls, Floors & Roof 1
Credit 1.2 Building Reuse, Maintain 50% of Interior Non-Structural Elements 1
Credit 2.1 Construction Waste Management 1
Credit 2.2 Construction Waste Management, Divert 75% from Disposal 1
0 Credit 3 Materials Reuse 1to2
1 5% 1
2 10% 1
Credit 4.1 Recycled Content, 10% (post-consumer +1/2 pre-consumer) (HPSB GP5) 1
Credit 4.2 Recycled Content, 20% (post-consumer +1/2 pre-consumer) 1
Credit 5 Regional Materials 1to2
1 10% Extracted, Processed & Manufactured 1
2 20% Extracted, Processed & Manufactured 1
Rapidly Renewable Materials (HPSB GP5) 1
Certified Wood (HPSB GP5 1

Indoor Environmental Quality

Achievable Points 10 Possible Points 15
Prereq 1 Minimum IAQ Performance (HPSB GP4) Required
Yes Prereq 2 Environmental Tobacco Smoke (ETS) Control (HPSB GP4) Required

Credit 1 Outside Air Delivery Monitoring 1

| Maybe [Credit2 Increased Ventilation 1
Credit 3.1 Construction IAQ Management Plan, During Construction (HPSB GP4) 1

Credit 3.2 Construction IAQ Management Plan, Before Occupancy (HPSB GP4) 1

Credit 4.1 Low Emitting Materials, Adhesives & Sealants (HPSB GP4) 1

Credit 4.2 Low Emitting Materials, Paints & Coatings (HPSB GP4) 1

Credit 4.3 Low Emitting Materials, Flooring Systems (HPSB GP4) 1

Credit 4.4 Low Emitting Materials, Composite Wood & Agrifiber Products (HPSB GP4) 1

Credit 5 Indoor Chemical & Pollutant Source Control 1

Credit 6.1 Controllability of Systems, Lighting (HPSB GP4) 1

| Maybe  |Credit6.2 Controllability of Systems, Thermal Comfort 1
Credit 7.1 Thermal Comfort, Design (HPSB GP4) 1

Maybe Credit 7.2 Thermal Comfort, Verification 1

Maybe Credit 8.1 Daylight & Views - Daylight 75% of Spaces (HPSB GP4) 1

Maybe Credit 8.2 Daylight & Views - Views for 90% of Spaces 1

Innovation & Design Process
Achievable Points 4 Possible Points 6
Credit 1.1 Innovation in Design 1
Credit 1.2 Innovation in Design 1
Credit 1.3 Innovation in Design 1
1
1
1

Credit 1.4 Innovation in Design
Credit 1.5 Innovation in Design
Credit 2 LEED® Accredited Professional

Regional Priority Credits

Achievable Points 2 Possible Points
Credit 1.1 Regional Priority
Credit 1.2 Regional Priority
Credit 1.3 Regional Priority
Credit 1.4 Regional Priorit
LEED Project Totals (pre-certification estimates)
LEED® Credits Achievable

LEED® Credits Maybe Achievable

LEED® Credits Not Achievable

Possible Points

Silver LEED® Certification Level Achievable
N/A LEED® Horizontal Benchmark Level
N/A LEED® Utility Benchmark Level
N/A LEED® Industrial Benchmark Level
Certified: 40-49 points, Silver: 50-59 points, Gold: 60-79 points, Platinum: 80-110
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Project Name: KC-46A Difinitive Design for 2BFS, 1BFS, FUT and FTC Burns & McDonnell
Date: April 2013 LEED-NC 2009
Rating: Silver

<
@
4
~

Yes ? No

[12]14] o | EIEENEREEIES Possible Points: 26

|
2

Indoor Environmental Quality Possible Points: 15

HHE

Prereql C Construction Activity Pollution Prevention Req'd Prereq 1 Minimum IAQ Performance Req'd
1 Credit 1 Site Selection 1 Prereq 2 Environmental Tobacco Smoke (ETS) Control Req'd
5] Credit 2 Development Density & Community Connectivity 5 Credit 1 Outdoor Air Delivery Monitoring 1
1 Credit 3 Brownfield Redevelopment 1 1 Credit 2 Increased Ventilation 1
6 Credit 4.1 Alternative Transportation, Public Transportation Access 6 1 Credit3.1 C Construction IAQ Management Plan, During Construction 1
1 Credit 4.2 Alternative Transportation, Bicycle Storage & Changing Rooms 1 1 Credit3.2 C Construction IAQ Management Plan, Before Occupancy 1
Credit 4.3 Alternative Transportation, Low-Emitting and Fuel-Efficient Vehicles 3 1 Credit4.1 C Low-Emitting Materials, Adhesives & Sealants 1
Credit 4.4 Alternative Transportation, Parking Capacity 2 1 Credit4.2 C Low-Emitting Materials, Paints & Coatings 1
Credit5.1 C Site Development, Protect or Restore Habitat 1 1 Credit4.3 C Low-Emitting Materials, Flooring Systems 1
Credit 5.2 Site Development, Maximize Open Space 1 1 Credit4.4 C Low-Emitting Materials, Composite Wood & Agrifiber Products 1
Credit 6.1 Stormwater Design, Quantity Control 1 1 Credit 5 Indoor Chemical & Pollutant Source Control 1
Credit 6.2 Stormwater Design, Quality Control 1 1 Credit 6.1 Controllability of Systems, Lighting 1
Credit 7.1 C Heat Island Effect, Non-Roof 1 1 Credit 6.2 Controllability of Systems, Thermal Comfort 1
Credit 7.2 Heat Island Effect, Roof 1 1 Credit 7.1 Thermal Comfort, Design 1
Credit 8 Light Pollution Reduction 1 1 Credit 7.2 Thermal Comfort, Verification 1
1 Credit 8.1 Daylight & Views, Daylight 75% of Spaces 1
Water Efficiency Possible Points: 10 1 Credit 8.2 Daylight & Views, Views for 90% of Spaces 1
Prereq 1 Water Use Reduction, 20% Reduction Req'd Innovation in Design Possible Points: 6
Credit 1 Water Efficient Landscaping 2to4
Credit 2 Innovative Wastewater Technologies 2 1 Credit 1.1 Exemplary: SSc5.2 Maximize Open Space (double) 1
Credit 3 Water Use Reduction 2t04 1 Credit1.2 C Exemplary: MRc2 (95%), MRc4-5 (30%), MRc7 (95%), etc. 1
1 Credit1.3 C Innovation: Reduced Mercury in Lamps 1
Energy & Atmosphere Possible Points: 35 1 Credit1.4 C Innovation: Building Envelope Cx, Energy Star Portfolio, etc. 1
1 Credit1.5 C Innovation: Greenguard Furniture, Education Program, Pilot Credit, etc. 1
Prereql C Fundamental Commissioning of the Building Energy Systems Req'd 1 Credit 2 C LEED Accredited Professional 1
Prereq 2 Minimum Energy Performance Req'd (Note: Projects can achieve up to 3 points for Exemplary Performance)
Prereq 3 Fundamental Refrigerant Management Req'd
Credit 2 On-Site Renewable Energy 1to7
Credit 3 C  Enhanced Commissioning 2 1 Credit 1.1 Insert Credit Name 1
Credit 4 Enhanced Refrigerant Management 2 1 Credit 1.2 Insert Credit Name 1
Credit 5 C Measurement & Verification 3 1 Credit 1.3 Insert Credit Name 1
Credit 6 C Green Power 2 1 Credit 1.4 Insert Credit Name 1
Credit 1.5 Insert Credit Name
Credit 16 _Insert Credit Name
Prereq 1 Storage & Collection of Recyclables Req'd Yes ? No
Credit 1.1 C Building Reuse, Maintain Existing Walls, Floors and Roof 1to3
Credit 1.2 C Building Reuse, Maintain 50% Interior Non-Structural Elements 1 Certified 40-49 points Silver 50-59 points Gold 60-79 points Platinum 80-110 points
2 Credit 2 C Construction Waste Management 1to2
2 Credit 3 C Materials Reuse 1to2
2 Credit 4 C Recycled Content 1to2
2 Credit 5 C Regional Materials 1to2
1 Credit 6 C Rapidly Renewable Materials 1 = Design Credit
1 Credit 7 C Certified Wood 1 C = Construction Credit
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AIR MOBILITY COMMAND
Commander’'s Guide to Facilities Excellence




Commander’s Charge

The AMC Commander’s Guide first appeared in the early 1990’s to
promote the rnieed to raise our facility standards in the context of a
shrinking budget. This second edition recognizes the great progress
we've made since then, and further supports the need to continue to
evolve and enhance these standards.

The United States Air Force and the Air Mobility Command have a
rich heritage, both in mission and in the associated facilities. These
facilities compose our installations - the communities where our
people and their families work, live, play, and serve. Our facilities
are the foundation upon which our flying mission capability rests, and
that is what this book is all about. It helps us to better understand
the many issues that impact the quality of our communities.

We must do everything possible to ensure we design and construct
attractive, functionally flexible facilities to support our missions. We
must also ensure we make sound use of taxpayer’s investments — to
provide and maintain the best possible facilities our resources allow.
Facilities excellence involves a total attitude, a total commitment.

By delivering superb communities, we will significantly improve our
mission capability and quality of life for our people.

All commanders must share the vision of installation and facilities
excellence that are depicted in this guide. With great pride in the
evolution of our command, let us build upon our past and strive for
excellence today and tomorrow.

JOHN W. HANDY
General, USAF
Commander
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Introduction

Our Installations are small communities where people work and live.
Excellent facilities are a critical component of excellent installations.
1e quality of facilities has significant impact on our ability to support
ission, and to attract, motivate, and retain highly skilled and
| people. Investment in outstanding facilities translates to
' ional mission
of our communities is directly affected by our

edicatt

(
investment in quality people and excellence in oper

-apability. The success

vision and our efforts.

Develop AMC installations to maximize mission accomplishment,
optimize use of existing facilities, and provide the most efficient, safe
sional surroundings possible. Design standards are the
wellspring from which installation quality is drawn. Urban, architec-
tural, and engineering standards form the vision. Maintenance stan
dards help insure that materials and systems give prolonged service
and superior life-cycle performance. A facility that is f
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with the base design theme, or located at an
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his guide as a reference document to achieve success
tahlice - el nle - el vart it ¥ maintai ntiniialhih
establish a vision, plan, design, execute, and maintain. Continually
survey the base for compliance with our standards and look for ways

ence is a continuous journey.

to improve the community. Excel




Installation Excellence

Pleasant and efficient environments do not happen by accident.
Excellence takes deliberate effort, properly managed, with
commitment by all members of the Command. The combination of
basic principles, with comprehensive base and area planning, and
quality design, ensures a sound foundation for success.

Leadership -

Senior staff and unit commanders
must lead the way, and involve tenants
in the process. Coordinate between
organizations and make sure they
communicate with one another. Rely on
the professional staff.

Establish Goals / Vision -

Develop a vision. Define objectives to
implement and maintain facilities excel-
lence that can be passed on to our
successors. At the very least, have:

- Master Plan / Community Plan

- Architectural and Design Standards

- Architectural Compatibility Review
Community Interface - Board

Be a “Good Neighbor.” Work with the Adhere to valid, established principles and
local community and officials to ensure standards, but cautiously adjust the objec-
adjacent land uses are compatible; to tives based on feedback and evaluation.
resolve transportation issues; and to

ensure off-base development preserves

force protection measures on base.

Heritage / Historic Preservation -
Honor our heritage and embrace the
richness that significant historical facilities
contribute to the installation by preserving
and maintaining them. Coordinate with
the State Historical Preservation Office
(SHPO) to preserve facility and mission
heritage. Seek opportunities for the adap-
tive use of existing properties. Rehabilitate
facilities that are useful and structurally
sound. Dispose of unusable or unneeded
buildings responsibly.

Environmental Stewardship -

Excellent facilities meet the present
needs and consider the quality of life for
future generations. Be good stewards of
our environment. Preserve and restore
our natural and man-made resources.
Address environmental planning,
conservation, restoration, compliance,
and pollution prevention. Clean up
contaminated sites. Create and maintain a
viable recycling program. Properly handle
hazardous materials. Coordinate with
other Federal and State agencies.

Sustainable Design -

Employ principals of sustainable design
and development. Design high quality
facilities with lower life-cycle costs.
Demand buildings and systems that are
energy efficient and environmentally
friendly. Details, equipment, materials,
and systems such as heating, cooling
and lighting are important. Use building
materials that require less energy to
produce and create.

Maintenance -

Keep what we have looking neat and well
cared for. Remove visual clutter. Effective,
routine maintenance and proper house-
keeping sustain excellent facilities and
improve the installation.

Self-Help -

Use the Self-Help program to achieve
timely quality-of-life enhancements

that might not otherwise be attainable.
Encourage self-help to facilitate im-
provement, a sense of ownership, and
unit pride, but also control it. Develop and
enforce base standards for self-help work.
Provide convenient, adequately staffed
stores and give customers the right tools,
materials, oversight, and training.




Planning

Outstanding planning is essential to facilities excellence. Without it,
installation development lacks coherent design and direction, and

creates problems for our success

Installation Development -

Our Installations must work well, look
good, be safe and secure, present a
strong sense of a unified community,

and reflect the principals of good town
planning. The base community as a whole
should demonstrate a sense of arrival,
orientation, order, and mission. Like a
small town, some facilities will be more
prominent. Comply with established Air
Force requirements for runways to avoid
airfield waivers and minimize expenses to
maintain excess airfield pavements.

OrsS.

General Plan -

This is the installation's master plan

and contains the long-range vision and
policy regarding future development and
operations. The General Plan consists
of five component plans: Commander’s
Summary; Architectural Compatibility
Plan; Landscape Plan; Utility Plan; and

Military Family Housing Community Plan.

Use the General Plan as a 10-20 year
framework to guide broad, large-scale
decision-making.

Priority Improvements -

Creative, high impact, and cost effective
improvements make a positive lasting
difference. Develop and follow a con-
solidated Wing Five-Year Plan. Begin by
improving first impressions; then address
problem areas based on a prioritized
project list. Use successful examples to
influence future projects.

Implementation —

Use all the available funding sources and
programs, as new construction alone

will not satisfy all of our requirements.
Program sulfficient funds to do projects
right. Include underground utilities,
communications, roads, and facility
excellence issues.

Land Use / Sub-area Plans —

Locate facilities in their proper functional
area, compatible with adjacent uses.
Group similar uses together. Apply
“highest and best use” real estate
concepts. Do not simply place facilities
in available locations. Study and develop
specific areas of the base with detailed
sub-area plans. Plan for future facility
expansion by ensuring that sufficient
adjacent land and infrastructure are
available. Avoid overdeveloping an area,
or creating traffic and parking problems.

Force Protection -

Integrate force protection and security
features into master plans, site
selection, and base development.
Comply with requirements based on
risk assessments. Ensure a high-quality
visual appearance.

Temporary Facilities —

Control and limit the use of temporary
facilities, eliminating them whenever
possible. Modular buildings, metal
sheds, and trailers add clutter to the
base and should only be used in an
emergency.

Planning Professionals -

Involve design professionals in the
planning and development process.

Use certified planners and registered
architects, engineers, and interior
designers for the appropriate tasks. Have
a registered architect and a trained and
certified community planner on staff.




Design

Take a "whole community” perspective, addressing every aspect

of installation design beginning with site planning issues such as
access, infrastructure, and facility orientation. Continue through the
development of all facilities’ exteriors and interiors.

Design Excellence / Quality -

Design facilities for the long-term and
demand excellence. Quality is more
than “cosmetic.” In addition to looking
good, our facilities must also function
well; meet user expectations; be safe
and accessible; be economical to build,
operate, and maintain; save energy; be
durable; be flexible for future growth and
change; respect the environment; and
overall make a positive contribution to the
community. Comply with all current laws,
codes, and regulations.

Base Appearance -

Base appearance plays an integral part
in forming the image of our command.
Each AMC installation must communicate
professional and pleasant surroundings.
Each must reflect a strong tie to AMC,
and at the same time, identify with its own
community and regional character.

Site Development -

Site improvements, such as landscape,
signs, and parking, are essential for the
completeness of any project. Reflect the
planning context and preserve land as a
valuable resource. Develop site plans to
allow for facility expansion and integrate
existing site features such as topography,
vegetation, and views. Orient buildings to
promote quality of life, energy efficiency,
and force protection. Consider the views
to and from the facility.

Architectural Compatibility -

Create a consistent design theme and
character to unify a functionally and
aesthetically diverse community. Develop
an Architectural Compatibility Plan (ACP)
to define standard colors, materials, and
details for all exterior features such as
architecture, landscaping, signs, and
other visual elements.

Architectural Compatibility Review
Board (ACRB) -

Establish and use an ACRB as the base
approval authority to maintain design
standards and visual quality. Use the ACP
to guide ACRB review process.

Interiors —

Interior design greatly influences the
quality of a facility — its functional layout,
finishes, and furnishings. Prominent
spaces should receive extra attention
based on their hierarchy, but all interiors
can affect job performance. Quality
interiors are complete, fully coordinated,
and use complimentary details and
accessories. Use sound professional
judgment — rather than personal likes
and dislikes.

Design Professionals -

Utilize the skills and knowledge of the
professional staff and hire Architectural-
Engineering (A-E) firms that produce high
quality designs. Involve design-oriented
personnel in the A-E selection process.
Select firms that understand architectural
compatibility, and have proven experience
with the project type.




Components

All physical features of an installation aifect its quality.

sites, open spaces
Inst
standards, as they.

'

allation facilities
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Paving

The safe and efficient movement of vehicles and pedestrians
depends on a well planned and developed system of streets and
pavements. Maintain a comprehensive paving plan that addresses
new construction as well as the maintenance of existing paved areas.

Airfield Pavement -
Ensure an adequate, well-maintained
pavement system without obstructions.

Streets -
Provide an efficient network of streets
that promotes safe traffic flow. Include

primary, secondary, and tertiary use levels.

Remove unnecessary streets. Intersect
streets at right angles and avoid offset
intersections. Use asphalt paving for most
road and vehicle parking areas. Minimize
curb cuts along roadways and avoid utility
cuts that require patching.

Parking -

Relate parking areas to facility entrances,
but avoid visually overwhelming the
building. Develop functional lots to

serve multiple facilities and define them
with pedestrian connecting islands and
landscaping. Use consistent stall angles
and sizing; 90-degree, 9-foot wide
spaces and two-way circulation aisles
are preferred. Limit reserved spaces and
restrict on-street parking to residential
areas. Avoid using wheel stops.

Striping -

Minimize striping and be consistent base-
wide. Use white as the standard color.
Place crosswalks perpendicular to roads
with parallel reflective striping.

Curbs -

Use integral curbs and gutters for all
streets and parking lots. Provide roll
curbing in housing areas and header
curbs on outlying roadways. Perimeter,
macadam, or dirt roads may exclude
curbs. Provide curb ramps at all
intersections and crosswalks. Do not paint
curbs to control parking.

Walkways —

Encourage pedestrian circulation with
a hierarchy of walks in a connected
network. Provide a sidewalk on at least
one side of every street. Ensure the
walkways are pleasant experiences,
ensuring properly sized, well lighted,
defined with landscaping, and free of
utility encroachments. Use accent paving
in courtyards, plazas, entrances, and
other high-profile sites.




Landscape

Enhance the community and individual facilities by providing a high

quality landscaped environment appropriate for the locale. Use
landscaping to minimize negative impacts of unsightly features.

Landscape Plan -

Develop a base wide plan to provide

guidance and standards for landscaping,

grounds development, and maintenance.

Update the plan regularly. Include general

guidelines such as:

- Preserve existing trees where possible.

- Mix evergreen and deciduous plants.

- Avoid planting trees and shrubs too
close to structures, sidewalks, or streets.

- Group plantings to create shrub massing
and avoid solitary placements.

- Use flowerbeds in high visibility areas
only and minimize the use of annuals.

- Define planting areas with walkways,
edging, concrete pavers, or curbs.
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Plant List -

Appropriate trees, shrubs, and turfs add
beauty, promote energy efficiency, inhibit
erosion, and enhance safety by helping
to control drifting snow, dust, glare, and
noise. Create and use an installation
specific plant list to identify regional
species and appropriate use. Select
varieties that require minimum watering,
pruning, or trimming.

Streets -

Reinforce the hierarchy of streets with
street tree plantings. Concentrate along
major thoroughfares.

Parking / Utility Areas -

Reduce the negative impacts of parking
areas and utility elements with vegetative
screening and earth berming or
mounding. Provide planting islands within
parking lots and planting areas at the
perimeters to provide shade and appeal.

Facilities —

Landscaping is required for all new
facilities and may include an automatic
irrigation system. Adjust the density

of landscaping to fit the hierarchy of
the facility. Provide a landscape buffer
between buildings and paved areas.

7
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Open Space -
Provide open spaces to buffer developed

zones, promote quality of life, and provide

visual relief within the installation. Return
suitable areas to a natural state and
establish improved, semi-improved,

and unimproved ground maintenance
levels. Expand existing wooded areas
along roadways and where appropriate
with native trees and understory plants to
reduce mowing. In tree clusters, replace
grass with naturalized shrub beds and
leaf litter mulch to simplify mowing. Use
plantings in open spaces to avoid the
“vacant lot” appearance of empty sites.

W{%’ﬁ///fﬁﬁﬁ

Mulch Beds and Edging -

Place mulch beds around trees and
shrubs to increase moisture retention
and minimize weed growth. Use ground
fabrics under rock mulch. Define beds
with quality commercial edging avoiding
plastic strips and scalloped concrete.
Revitalize organic mulch beds at least
once a year.

Self-Help -
Create clearly defined standards for all
self-help improvements and control their

implementation. Limit the material options

for landscaping projects.

Maintenance and Care -

Comply with the landscape maintenance
plan. Provide appropriate water
conserving irrigation, feeding, weeding,
and pruning to ensure the health and
growth of all plant materials. Avoid
ornamental pruning and allow shrubs to
mass naturally. Revitalize existing areas
by removing and replacing overgrown,
dead, or unhealthy plantings.

11




; Screens, Walls, and Fences
|

Integrate screens, walls and fences as consistent design elements

i throughout the installation. Develop detailing for these enclosures
that is higher in quality than the equipment or area that is being
screened. Plan and design building and site utility elements to
minimize the need for screening.

Site Furniture

Use consistent elements throughout the installation. Site furnishings
become a positive design feature helping to unify the visual character
of the installation when properly selected and placed.

Style -

Establish a simple, attractive, and
coordinated family of site furnishings to
complement the installation architecture
and regional character. Use commercial

quality, factory finished, durable materials.

Color -

Generally, use a single color as an accent
to compliment the base exterior color
scheme. Ban unsightly elements such as
red ash cans and yellow pipe bollards.
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Placement —

Use where needed functionally or
sparingly as a design feature or accent.
Avoid random or excessive use.

Bollards -
Use bollards to enhance pedestrian areas
and provide protection from vehicle traffic.

Outdoor Seating —

Provide comfortable benches or seat walls
near building entrances, courtyards, and
major walk intersections. Limit the use of
tables to informal gathering places.

Trash and Ash Receptacles -

Place receptacles on paved sites,

clear of circulation. Use litter and ash
receptacles consistent with the family of
site furnishings.

Bike Racks —

Locate bicycle racks near secondary
entrances, where appropriate. Place racks
on paved surfaces, avoiding conflicts with
circulation.

Vending -

Place dispensers in building interiors away
from high profile locations. Screen backs
and sides from view.

Standards -

Establish installation standards based on
purpose and location. Purposes include:
visual accents, enclosures, screening
unsightly elements, access control,

and increased security. Use a minimum
variety of durable permanent materials,
compatible with adjacent architecture
and landscape features. High visibility
locations require a higher visual quality.
Use appropriately sized landscaping in
conjunction with walls and fences.

Landscape Screens —

Where possible, use landscaping and
earth berms instead of walls. Use a three-
tier landscaped screen that combines
ground covers, shrubs, and small trees.

Walls -

Use walls to screen dumpsters and to
screen equipment that is adjacent to

a facility. Ensure screen walls are high
enough to conceal the equipment. Limit
gates to only enclosures in very high vis-
ibility areas. Use solid metal gates with
factory finish.

Fences -

Decorative metal fencing with masonry

or stucco accents can be used for high-
visibility sites where solid walls are not
required. Avoid overly ornate designs.
Limit the use of vinyl-coated or factory-
painted chain link or wire fencing to
industrial or remote locations. Do not

use wood or vinyl slat inserts and avoid
barbed wire. Permanent wood fencing is
only appropriate in housing and recreation
areas. Install adequate perimeter fences to
improve security and maintain a physical
barrier to unauthorized base entry.

13




Exterior Signs

Design, control, and maintain signs as positive visual elements to
enhance base appearance. Ensure signs clearly and consistently
communicate necessary directions and information.

St
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Sign Standards -

Develop and maintain an installation

sign program based on AMC and AF

Sign Standards. Use consistent sign
faces, backs, poles and mounts with the
standard brown pole color, style, place-
ment, and heights. Use flexible systems to
accommodate changes.

Uncluttered Image -

Minimize the number of signs. Elimi-

nate super-graphics, and unnecessary,
redundant, and outdated signs. Prohibit
taping temporary signs on doors, walls, or
windows.
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Street Signs -
Include the Command shield on all street

signs. Provide one street name sign for
each street at intersections.

Facility Signs -

Provide one identification sign per build-
ing listing function and address that

is readable from the street (except for
multifunctional facilities with multiple en-
trances). Freestanding signs are preferred
to facility mounted. Avoid placing shields
or emblems on buildings.

Building Number Signs -

Use one building number sign per
building. Locate it according to current
AMC sign standards.

Monument Signs -

Minimize the use of monument signs
and limit to special facilities. Use base
standards and materials, complementing
the base theme.

Special Signs -

Design electronic marquee signs to be
compatible with the architectural theme
and only locate them inside the main gate
and at the flightline executive entrance.
Avoid signs with changeable letters. Do
not place warning signs on walls or doors
unless required by code or regulation.

Maintenance -
Ensure all signposts are vertical; signs are

level, straight, and plumb.

Ancillary Structures

Make the design and materials for ancillary structures similar to the

prodg)m/nam" architectural theme. Limit the number of structures and
carefully locate them on the base to improve the overall installation

image.

Develop Standards -

Use consistent designs that comply with
the architectural theme and base stan-
dards for materials, color, and detail. Use
landscaping to enhance the structures.

Control Locations -

Limit these structures to avoid visual
clutter. Consolidate locations and
coordinate the siting of all structures with
each other and adjacent buildings.

Pavilions -

Consolidate pavilions between several
facilities to create shared multipurpose
gathering areas. Pre-manufactured
pavilions may be used in low-visibility
locations, if they comply with architectural
guidelines. Avoid wood pavilions and
gazebos except in recreational areas.

Bike Shelters -

Bike storage structures shall match the
materials of the adjacent facility. Do not
use fully enclosed structures.

Bus Shelters —

Coordinate the placement with land-
scaping and site elements to allow for
views and provide wind protection. Place
to avoid conflict with circulation.

Kiosks -

Develop kiosks to accommodate commu-

nity announcements at visible pedestrian-

oriented locations. Regulate the posting of
information.

15




Lighting

Provide exterior lighting to increase safely and security, enhance
appearance, and create a sense of orientation.

Light Quality -

Use appropriate illumination levels and
lighting controls. Balance the functional
needs with aesthetic concerns. Direct

all utility lighting toward the ground

to minimize light pollution. Organize
placement of fixtures to avoid excessive
numbers and visual clutter. Coordinate all
lighting with security requirements.

16

Street and Parking Lights -

Use uniform, consistent fixture styles,
lamp types, and finishes throughout

the base. Select fixtures that fulfill the
intended purpose and reinforce the
architectural theme. Avoid bright finishes
and trendy mountings. Metal halide lamps
are preferred, but high-pressure sodium
lamps are acceptable. Do not intersperse
different lamp types in the same area.
Avoid low-pressure sodium lamps.

Accent Lighting - :
llluminate important buildings, signs,

and outdoor areas with architectural or
landscape lighting. Avoid industrial style
fixtures. Use pedestrian-scaled, aes-
thetically pleasing fixtures along high-use
walkways and plazas. Do not attach area
lighting to the building walls. Make above
ground spotlights inconspicuous.

Special Purpose Lighting -

Install appropriate lighting for aircraft
parking aprons, ramps, flightlines, and .
runways. While this lighting is utilitarian, it
should not be unsightly. Use quartz lights
where quick-start operation is required.

Utilities

Make utility systems and their supporting equipment items as
unobltrusive as possible. Develop and locate utility components to

minimize the requirement for screening. Manage them to improve the
quality of the installation and lower life-cycle and maintenance costs.

Site Systems -

Place electrical services underground
and transformers on concrete pads to
reduce overhead visual clutter. Locate
visible equipment within enclosures or
behind screens or landscaping. Bore or

jack under pavements in lieu of trenching.

Paint fire hydrants uniformly to match the
installation color plan and blend with the
environment.

Storm Drainage —

Provide underground drainage and
discourage the use of open ditches.
Configure detention basins to blend with
the site development and include low
maintenance landscaping.

Building Systems -

Visually integrate utility components

into the facility design so they blend

and visually fade away. Organize and
coordinate visible items, such as louvers
and antennas, with the architectural
features. Align elements with one another
on the horizontal and vertical planes.
Conceal electrical and communication
components and avoid surface-mounted
conduits and equipment, except inside
industrial spaces. Match colors of
equipment components, such as fire
alarm bells and cabinets, to the mounting
surface. Locate all utility service entry
points and meters inconspicuously or
within mechanical yards.

Utility Rooms -

Avoid placing equipment on roofs. Provide
utility rooms on the main level with exterior
access and paved walkways. Provide
adequate clearance to remove or service
equipment such as cooling coils.

Industrial Systems -

Paint storage tanks to minimize their vis-
ibility. Do not use multiple colors, super-
graphics, logos, and glossy finishes.
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Architectural Features

Create and promote a consistent architectural theme through the
recurring features of individual buildings, such as roofs, materials,
and colors. Architectural compatibility is achieved when the
appearance of our installations, facilities, and surroundings is in
harmony.

Standards - Color -
Establish and follow a consistent Develop a comprehensive color and

theme through the development of an application plan for every exterior
Architectural Compatibility Plan (ACP). feature including walls, roofs, doors,
Comply with AMC guidance and respect windows, gutters, downspouts, utility
existing facilities and the regional and mechanical elements, and any other
character. Consistent color, materials, visible element. Keep colors consistent
form, style, facades, and details ensure across the base and use the colors to
installation coherency. Use the ACP reinforce the base theme. Generally, use
to identify architectural features and similar color schemes for all buildings
standards and apply them to all facility — one basic wall color, one trim color, and
improvements and projects regardless of one accent color. Limit the color palette
funding type. using earth tones (beige, tan, brown)
and neutrals (gray, white, beige) as the
prominent colors.
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Materials -

Use durable, low maintenance materials
with integral or factory applied colors.
Avoid field painted products. Ensure all
materials are appropriate for local climatic
conditions and energy efficiency prac-
tices. Eliminate the use of paint on exterior
concrete. Do not use exterior painted
concrete blocks in new construction.

Mass / Scale -

Relate buildings to each other in scale
and form so that they appear to belong
together by their overall profile or
silhouette. Maintain a human scale in all
facilities and break up the mass of large
structures with sub-massing components.

Details -

Thought, refinement, and coordination of
details is critical to achieving excellence

in facility design. Details are equally
important to the building form. Emphasize
a facility's significance in the community
with its architectural detailing.




Roofs -

Roof color, material, and form contribute
to architectural unity throughout the base.
Use proven, cost-effective roof systems
with high durability, weather resistance,
and low maintenance. Sloped standing
seam metal is the preferred standard.
Convert existing flat roofs to sloped wher-
ever practical. Coordinate roof style and
color with exterior finishes. Use consistent
detailing, with similar edges, shapes,

and slopes. Keep roofs uncluttered and
minimize penetrations. Avoid roof top
mechanical equipment and screen large
vents. All exposed equipment and vents
shall match the roof color.

20

Wall Systems -

Limit the variety of wall materials on the
installation. Ideally, use one or two primary
materials throughout the base. However,
combining an accent material with the
primary material will add interest to the
installation. Unity, not conformity, is the
goal. Factory finished metal buildings or
panels are only acceptable in industrial
and flightline areas.

Windows and Doors -

Windows and doors offer an opportunity
to tie buildings together and link new
buildings with the historic heritage. They
significantly impact the function and
character of our buildings and the quality
of interior space. Aluminum door and
window frames are preferred for most
locations. Operable windows and tinted,
energy-efficient glazing are encouraged.
Avoid the use of mirrored glazing and
spandrel glass.

Entrances -

Entrances are points of arrival and
departure, providing opportunities to
_create focal points, and to establish first
impressions. Delineate the importance of
the building by the size and architectural
detailing of the entrance structure.
Coordinate site and building designs
and incorporate plazas, courtyards, and
arcades into primary entrances when
appropriate for the use.

Service Areas -

Service areas are important utility spaces
that must be designed to reflect the
overall level of quality of the facility.
Integrate them fully into the building
design using matching materials and
detailing. Develop building massing and
orientation to minimize the appearance
of service and storage areas. Use
compatible walls or landscaping
screening when necessary.

Uncluttered Appearance —

Make trash enclosures, dumpsters,
downspoults, gutters, air conditioning
equipment, and other unsightly building
elements unnoticeable with finishes
that match or blend with the facility
background colors. Avoid the use of
graphics, logos, emblems, and painted
stripes / bands, as they detract from
the professional appearance and cause
visual distraction.
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Interior Features

Quality interiors promote pride, commitment, and productivity.
Incorporate interior finishes that are tasteful, coordinated, easily
maintained, and that convey a professional image.

Base and Building Standards —
Establish interior finish standards for each
building. Update the standards as specific
products and finishes are discontinued.
Limit base-wide standard products to
those that simplify maintenance and
repair, such as light fixtures or ceiling tile.

Efficient Layouts —

Provide professionally developed interiors
with clear circulation and properly sized,
functionally oriented spaces.

22

Comfort -

Provide efficient heating, ventilating, and
air conditioning since these systems have
great influence on the building occupants.
Provide natural ventilation. Keep partitions
low for efficient air movement.

Facility Support Areas —

Provide pleasant break areas and

ample storage areas for equipment.
Develop stairways similar to primary
corridors. Reflect high quality standards
in restrooms, locate them conveniently for
personnel, and maintain visual privacy.
Locate support areas which do not require
"daylight" away from exterior walls.

Open Office Plans -

Flexible and adaptable interior designs
facilitate responsiveness to changing
requirements. Limit private offices, use
open office layouts, and incorporate
movable wall systems to provide flexibility.
Ensure electrical and communication
changes can be readily accommodated.

Lighting -
Ensure proper illumination levels. Provide
natural light whenever possible. Use

consistent lamp color throughout a facility.

Include direct, indirect, and task light-
ing. Use aesthetic accent lighting to add
warmth and interest to functional lighting.

Details -

Recess fixtures such as fire extinguishers,
emergency lights, drinking fountains, and
re_stroom accessories. Conceal all pipes,
wiring, connections, cables, and conduit.
Provide factory finished equipment and
components to match the surface on
which they are mounted. Flush-mounted
sprinkler heads are the standard.

Finishes -

Use durable, cost-effective, timeless
finishes that are easy to clean and
maintain. Comply with life safety codes.

Colors -

Use neutral colors for permanent finishes
and accent colors on accessories.
Bright, cheerful interiors positively affect
personnel. Make equipment colors
compatible with other interior finishes.

Wall Finishes —

Plain concrete or concrete block walls
(painted or unpainted) are not appropriate
in non-industrial areas. Use commercial
grade wall coverings. Provide noise
control and water resistant materials
when required. Protect walls and corners
in high-use areas. Limit the use of wood
paneling to accents and wainscotting.

Flooring —

Use commercial quality flooring which
meets accessibility and life safety codes
to enhance facility appearance and

lower maintenance. Provide hard surface
flooring in high-traffic, wet areas, and
adjacent to maintenance areas. Use mats
at entrances and vestibules.

Ceilings -

The preferred material is white, 2x2
acoustical tile, with a recessed white grid.
Use gypsum board as accents to enclose
ductwork, or where required for wet areas.
Use white paint with a minimum of 95%
light reflectivity. Organize the appearance
of all elements that penetrate the plane.
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Artwork -

Use artwork and wall décor that is
professionally framed and mounted. ltgms
should coordinate with the interior design
theme and have its subject appropriate

to the functional area. Mount items with
the focal point or image centered at
approximately eye level.

Window Treatments —

Window coverings should complement
the overall ambience, and aid energy
conservation in a room. Use quality
commercial materials suited to functional
and aesthetic requirements.
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Plants and Accessories —

Use plants to visually soften a space. Both
live and professional quality silk plants
require maintenance. Coordinate acces-
sories such as planters, clocks, bulletin
boards, trash cans, etc. with the design
scheme. Use easels for the temporary
display of posters and announcements.

Housekeeping - :
Proper and timely maintenance, repairr,
and housekeeping are essential for
excellent facilities. Take care of what we
have and keep it neat and orderly. Ensure
that correct maintenance procedures are
provided for all finishes.

Interior Signs - ;

Comply with the Americans with
Disabilities Act (ADA). Use a changeable
modular commercial sign system,
consistent in format, content, and
placement. Coordinate sign colors to
the design scheme, including fire panel
graphics. Provide building directories
with floor plans, room number and
identification signs, wayfinding, and
specialty signs, using the minimum

number and size to convey the message.

Furnishings

Proper furniture planning will maximize space utilization, minimize

the cost of change, support technology and job function, encourage

communication, and provide comfort. Select commercial grade,
durable, low-maintenance, attractive furnishings with colors and
fabrics that are compatible with other interior features and finishes.
Obtain new furniture for new facilities.

Systems Furniture -

Use panel or desk-based systems furni-
ture in all open office environments. Wood
trim can upgrade supervisory spaces.
Balance privacy and enclosure needs
while promoting team spaces to facilitate
communications and create a sense of
community. Provide sufficient storage,
work surface area, ergonomic support,
task lighting, and cable management.
Allow for accessories and enhancements
to personalize workspace. Standardize
manufacturer products and finishes within
a facility.

Freestanding Furniture -

Limit freestanding furniture to private of-
fices or higher-level office suites. Select
wood or laminate furniture, suited to the
user’s job function and level. Accom-
modate work-related storage and desk
space, equipment hardware and cabling,
and proper ergonomic support.

Chairs -

Provide fully adjustable, ergonomic
chairs for use in daily tasks. Provide other
seating such as guest, conference room,
training and break room seating as the
function requires and budget allows.

Tables -

Select laminate tops with vinyl or wood
edges for maximum durability. Wood
veneers may be used for tabletops in
higher-level conference rooms or offices.
Avoid using glass or protective coverings
when contrary to manufacturer warranties
and recommendations.

Fabrics and Finishes -

Use commercial-quality upholstery that
meets life safety codes and wearability
standards. Coordinate furniture fabric and
finishes with the interior design scheme.
Avoid trendy colors and patterns.
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(N General - Base Approaches - Entry Control Facilities —
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Administrative Facilities -

Reflect the standards of high quality
professional office buildings and

relate each facility’s importance to_the
installation. Clearly identify the main
entrance and consider the views. from
and of the building. Create positive
first impressions by providing a lobby /
reception area.
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Use open office environments, which
accommodate changes in mission.
Provide lighting, power, communication,
and mechanical systems that meet the
current need, accommodate expansion,
and respond to future technologies.
Give conference rooms special design
attention relative their importance and
specific purpose.

Education / Training Support -

Provide facilities that are comparable to
university classroom settings: well-lit, spa-
cious, and conducive to learning. Create
spaces with well-defined seating arrange-
ments and clear views to the instructor.
Develop flexible space that can either

be opened or closed for special events.
Include support space and systems for
equipment. Provide acoustical control
between adjacent areas. Select furniture
suitable for the tasks. Ensure restrooms
and break areas will not be overwhelmed
during class intermissions.

Customer Service -

Customer service areas often establish a
lasting impression of a wing, base, or unit.
Convey a welcoming impression with a
well defined and functional reception area
that makes each visitor or customer feel
that they are important. Provide spacious,
well-furnished work and waiting areas

to support both customers and service
personnel. Convenient restroom access,
and directional and information signs for
visitors and new personnel, are critical.
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Flightline Operations -

Passenger Support —

AMC's passenger operations serve
military members and their families
worldwide. They must convey AMC’s
definition of excellent facilities and
customer service. Develop facilities
consistent with the installation’s exterior
design standards. Ensure they meet
safety and security requirements. Design
passenger terminal interior spaces to

Provide high-quality flightline buildings
such as Base Operations, Squad Ops /
AMU's, Freight Terminals, Control Towers,
Hangars, and support facilities. Flightline
functions are quite diverse, however, unify
the image of the area by the building
designs. Design flightline buildings with
attention to detail and quality comparable
to more prominent facilities.

Base Operations is the “front door” to

a base from the flightline. Develop it as

a main entrance to the installation. The
welcome sign should reflect the base’s
architectural style and complement the
adjacent buildings. Portable buildings are
prohibited on parking aprons. Keep the
number of signs to a minimum and create
clear, concise content.

\ facilitate customer service and passenger
} ! processing throughout the building.

‘ ‘ Provide well organized administrative

‘ “ \ areas to efficiently support “behind the
il counter” functions.

|
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‘ ‘}i Industrial Facilities —

‘h* Buffer industrial operations such as the

| Base Civil Engineer, Supply, Maintenance,
i and Transportation from main installation
| entrances. Avoid large, monumental

Il complexes that disregard the human
scale. Keep sites uncluttered. Eliminate
unnecessary infrastructure and remove

‘ Use concrete curbs to define road and
3:‘ parking lot edges.

(it
\M ‘i old equipment, unused paving, and walks.

Industrial facilities are as unique as the
missions they house. However, common
standards apply as a whole. They should
be pleasant, safe, and provide ample
space to “do the job right.” Design and
maintain facilities to minimize safety
hazards. Avoid excessive use of signs and
warning tape.

The physical and technical nature of the
work performed in these facilities requires
special emphasis on space, power, and
lighting. Cooling, heating, and ventilating
systems are often "life supporting" and
must be well maintained, operative,

and effective. Include air curtains or

other energy conserving barriers where
interior / exterior interfaces occur, such as
between warehouses and loading docks.
Locate break rooms on exterior walls
with windows. Provide outdoor break and
gathering areas wherever possible.

S

Utility Facilities -

Ensure that structures housing utility
systems, mechanical systems, and stor-
age / disposal equipment are designed
appropriately to contribute to installation
excellence. Avoid allowing these facilities
to become offensive to view and incom-
patible with the higher standards seen
elsewhere around the installation. Make
ﬂ_1em as inconspicuous as possible. Keep
sites clean and free of extraneous clutter
such as fences, signs, and equipment.
Enclose or screen exposed equipment.
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Community Support

Community support facilities provide AMC members, their families,
and retirees excellent care, service, social and recreational
opportunities. Develop these facilities to ensure that they improve
quality of life and support daily needs.

Medical Facilities -

Provide a relaxing environment for
professional, state of the art medical
care. Include a vestibule with a covered
entrance and automatic doors with an
adjacent information counter, reception
area, and comfortable, spacious waiting
area. Use low contrast color schemes.

General -

Community support facilities are a vital
part of the installation. Maintain stringent
standards for site planning, architectural
compatibility, and parking. Locate these
facilities near residential areas and
provide safe, easy pedestrian and bicycle
access. Carefully integrate vehicular
circulation and parking to minimize
congestion and pedestrian conflicts.
Consider shared use of parking lots
where possible.
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Family Support -

Family Support Centers and Housing
Offices must reflect a professional,
caring environment. They must be easily
identifiable, readily accessible, and
proximate or connected to other related
activities (such as American Red Cross).
Make the interiors pleasant, warm,
comfortable, relaxing, and inviting.

Child Development Centers —

Child Development facilities and their
outdoor play areas should provide fun,
healthy, safe, and secure environments
for nurturing, learning, and growth. Meet
the_standards set by governing statutes,
policies, and regulations with child safety
asa priority. Provide a covered entry at the
main entrances. Scale furniture to the child
and use washable and durable finishes.

Chapels -

Chapels are special focus community
facilities. They must reflect genuine care
and commitment to our people and their
families, in a multi-denominational setting.
They often also serve as multi-purpose
centers. Ensure both interior and exterior
are very high quality design.

Exchanges and Commissaries -
Provide commercial quality, customer-
oriented facilities and services, and locate
these facilities compatibly with adjacent
uses. Facility designs shall conform to

the established architectural standards

of the installation, including landscaping,
and signs. Minimize product advertising
and customer inconveniences at the main
entrances. Pay particular attention to loca-
tions of vending machines, newspaper
stands, and other clutter. Adequately
screen delivery and service areas.
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Food Service -

Al facilities must meet the Air Force’s high
food service standards while promoting
a quality dining experience. Make them
comparable in design to commercial
cafeterias and restaurants. While food
quality and selection are most important,
quality facilities and furnishings are
essential. Use designers with restaurant,
commercial kitchen, and/or Air Force
dining facility experience.
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Dining Facilities —

Locate dining facilities near work centers
and dormitories. Include an attractive
covered entrance, vestibule, and lobby.
Provide clear, efficient circulation for full
service during peak periods. Visually
separate food preparation and serving
from dining rooms, yet maintain a sense
of openness. Provide natural lighting. Use
commercial grade kitchen equipment.
All facility and furniture finishes must be
durable and easy to clean and maintain.
Screen delivery and trash areas.

Fast-Food Operations —

Facility designs and signs shall comply
and integrate with the established
installation standards. Compatible
materials, details, architectural features,
and landscaping are required. Carefully
plan for the associated vehicle and
pedestrian traffic flow.

Youth Centers -

Develop Youth Centers near large housing
areas. Include amenities generally as-
sociated with indoor recreational facilities
found in the region, such as gymnasiums,
classrooms, and snack areas. A main
reception area with a single entrance for
security is recommended.

Fitness Centers -

These centers are multi-purpose facilities
capable of accommodating a full range
of fitness activities. Develop a health

club atmosphere with an entry lobby.
Provide adequate viewing and bleacher
areas for court areas. Include sufficient
locker space for daily and long-term

use. Equipment areas must be flexible

to accommodate changes. Provide
durable interior finishes for these high-use
facilities. Include natural lighting whenever
possible. Locate support recreational
areas such as tennis courts and running
track near the main facility.

37




Entertainment / Recreation Activities —
Ensure facilities such as theaters, bowling
centers, hobby shops, etc. are compa-
rable to state of the art commercial facili-
ties. Consider consolidating these indoor
activity and entertainment functions_. Use
durable interior finishes and furnishings.
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Golf Courses —

Courses should be well maintained and
comparable to public facilities. Take
advantage of natural features and use the
course landscape for screening and buff-
ering. Eliminate unsightly netting at driving
ranges. Provide a commercial quality club-
house with a pleasant vehicular approach.
Create a relaxed, casual atmosphere while
using the base architectural standards.
Include outdoor patios and viewing areas.
Visually separate maintenance areas from
the clubhouse. Provide adequate storage
for golf carts in structures that match the
clubhouse design.

Locate outdoor facilities near the popu-
lation they serve and provide fun, creative,
active spaces. Each recreation facility
must present a positive appearance and
include necessary equipment. Provide
attractive refuse and recycling receptacles
and adequately service.

Camp Grounds -

FAMCAMP areas shall provide facilities
and services for all types of camping.
These include level tent areas as well as
paved RV parking surfaces, complete with
utility hookups, laundry facilities, showers,
restrooms, nature walks, and play areas.
Include landscaping.

L Outdoor Activities — Athletic Fields -

Provide permanent, modern restroom
facilities and include attractive, clean, and
functional snack facilities. Recommend
paved parking, enclosed official’s box,
electronic scoreboards, and enclosed
dugouts. Mount field lights on storm-re-
sistant poles and run all utilities under-
ground. Provide bleachers or grandstands
on concrete pads.

Playgrounds -

Provide a variety of play spaces and
adequate seating. Emphasize safety and
meet playground certification standards.
Include drinking fountains and attractive
landscaping with shade trees.

Picnic Areas -

Provide picnic areas with convenient
parking and shelter. Include light, power,
water, and drainage.

Recreational Trails -

Create bike and fitness trails in a path net-
work, connecting housing to recreational
areas. Be sensitive to noise levels. Make
major hiking, jogging, and biking trails of
asphalt, cinder, or other paved surface, at
least 8 feet wide. Exercise trails should be
easily identifiable, and well marked with
distances. Provide regularly spaced rest
areas with benches.
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Outdoor Areas

Develop outdoor areas 10 serve as a forum for displaying /fW](”,LS
rich military heritage while highlighting the natural environment.
Ensure these spaces are accessible and have appropriate paving,

landscaping, and lighting.

General -

Provide outdoor places for people .to.

use and gather in order to create civic
opportunities that enrich the communlty.
Develop these spaces as focal points

that contribute to the installation’s sense
of organization and orientation. Select
locations for these features with care

and deliberate intent. Ensure the scale i_s
appropriate for the location by copsidenng
adjacent facilities and the items displayed.
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Courtyards and Plazas - .
Integrate exterior pedestrian spaces into
building designs whenever possible.
Create spaces to enhance architectural
features such as the building entrance

or to connect adjacent facilities with an
exterior usable space. Include landscape,
accent lighting, and site furniture such as
benches and trash receptacles.

Outdoor Displays -

Place memorials, plaques, static displays,
and flagpoles in highly visible locations
that encourage pedestrian interaction.
Provide paving for accessibility, to .
highlight the display, and to minimize
maintenance. Group and light banners

or flags to highlight important ceremonial
features and locations.

Residential

High-level mission accomplishment, productivity, and morale relate

directly to high-quality housing facilities. Residential facilities provide

our communities” homes as well as temporary quarters.

Military Family Housing -

Make housing communities comparable
to well developed off-base housing areas.
Establish strong neighborhoods that
include quality housing, outdoor spaces,
convenient access to community facilities,
adequate parking, and complementary
landscaping. Site housing facilities away
from industrial areas and the flightline and
use greenbelts to buffer them from other
installation areas. Use appropriate, non-
institutional names for housing areas.

Encourage the development of convenient
neighborhood parks, and paths. Create
small scale playgrounds in locations away
from traffic, taking advantage of common
areas within the neighborhood. Reduce
the visual impact of automobiles. Control
and coordinate landscaping, especially
self-help efforts. Establish a lawn, tree,
and shrub maintenance standard and
follow a plant list. Provide a patio with
privacy fencing and sufficient exterior
storage for each unit.

Use architectural features compatible with
regional and base standards. Provide
efficiently arranged floor plans with
effective circulation and ample closet

/ storage space. Vary roof heights,
setbacks, building shapes, and massing.
Emphasize front entrance, storage,
kitchen, and bathroom improvements.
Keep all materials and components well
maintained. Encourage families to care
for and improve homes. Allow for limited
personalization by the occupants.
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Lodging -

Provide high quality, comfortable visiting
quarters, distinguished visitor facilities,
and temporary living facilities. The lodging
office, lobby, and front desk form a guest's
first impression. Keep them spacious and
uncluttered. Provide convenient short-
term parking and automatic doors at

the main entrance. Ensure guests have
direct access from vehicles to facilities

for convenient loading and unloading of
baggage. Combine attractive landscaping
with integrated pedestrian-scaled lighting.
Include a lighted exterior sign.
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Visiting Quarters —

VQ facilities should be comparable to
quality hotels. They are a home away
from home for travelers. Use multi-story
designs with a well defined main entrance.

Distinguished Visitor —

DV facilities and services should be the
best that we have to offer. They must
support all the needs of the distinguished
traveler and represent our very best efforts
at hosting. Use top quality finishes and
furnishings in suite arrangements.

Temporary Living -

Provide quality apartment-style TLF units
to house families between assignments.
Use sturdy hardwood furnishings with
rounded corners and avoid glass insets.
Accommodate typical kitchen and laundry
appliances. Consider site amenities to
include covered pavilions, barbecue
grills, and especially playground areas.
Place in proximity parking areas that can
accommodate large recreational vehicles

and trailers.

Dormitories -

Housing is one of the most important
quality of life factors influencing our
people. Provide dormitories that provide
comfortable, permanent homes similar to
apartment communities with the amenities
necessary to create a neighborhood.
Always plan for future expansion.

Include well developed outdoor areas and
provide covered motorcycle and bicycle
parking, patios with adjacent barbecue
grills, and convenient walkways. Parking

must be convenient without overwhelming:

the complex.

Clearly define and develop the main
entrance, including weather protection,
integrated landscaping, and lighting.
Locate dayrooms and bulk storage

for easy access by all occupants.

Use commercial quality materials and
furnishings that are extremely durable and
maintainable. Establish a base standard
for dorm furniture.
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Description

Austere field trials of the C-17A Globemaster Il in Bicycle Lake,
California, 1993; Jane’s All the World's Aircraft, (London, 1993),
p. 332, used with permission

Experimental in-flight refueling of the “Question Mark” over south-
ern California, modified Douglas C-1 biplane and modified Atlan-

tic (Fokker) C-2A, Army Air Corps, 1 January 1929, courtesy AMC
Wing Historian

Assistant Secretary of the War for the Air, F. Trubee Davison'’s
plane, Ford C-4A, US Army, courtesy AMC Wing Historian

C-47s of the Military Air Transport Service (MATS), Templehof
Airport, Berlin, Germany, 1948, courtesy AMC Museum

Dedication Ceremony, MacDill Field — Tampa, Florida, aircraft
shown are a B-17 “Flying Fortress”, which flew at MacDill from
May 1941-1942; and a B-18 “Bolo”, which flew at MacDill from
1940-1941, photographed 16 April 1941, courtesy MacDill
Historian

Dedication Ceremony at Scott Field, lllinois, Curtis JN-4D ‘Jenny”
Folker T-2 is pictured in the left foreground, 1930, courtesy
AMC Wing Historian

Open House at Scott Field, llinois, 1930, AMC Wing Historian

B-25, Fairfield-Suisun Army Air Base (later Travis AFB), California,
1944, courtesy Travis AFB Museum

Operation “Vittles” (Berlin Airlift) final mission, C-54, Military Air
Transport Command (MATS), Rhein-Main Air Base, Germany, 30
September 1949, courtesy AMC Museum

B-24's, 1945, courtesy Travis AFB Museum

Cargo operations, C-47, Air Transport Command, Fairfield-Suisun
Army Air Base (later Travis AFB), California, 1944, courtesy Travis
AFB Museum

Loading supplies, C-124, courtesy AMC Command Historian

C-124C Globemaster, Military Air Transport Service (MATS),
1960, courtesy AMC Command Historian

Korean War paratroopers boarding a C-46, courtesy AMC
Command Historian

KC-97 (tanker version of the C-97), 1955, courtesy Travis AFB
Museum
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B-26 “Marauder”, which flew at MacDill from June 1942-1943,
pictured near Hangars 4 & 5, MacDill AFB, MacDill Historian

Strategic bombardment, B-36, Strategic Air Command (SAC),
1955, courtesy Travis AFB Museum

A 37th Tactical Airlift Squadron C-130E Hercules aircraft airdrops
pallets of supplies using the container delivery system (CDS) at
Templehof Central Airport during a demonstration, Berlin, Best of
the Air Force

C-47s of the Military Air Transport Command (MATS) stand on a
recently constructed runway in New Guinea, having brought in
much-needed supplies to Allied Forces fighting the Japanese,
1943, Pictorial History of Military Aircraft, (New York, 1987)
p.155, used with permission

Aerial refueling, KB-47G (modified B-47B), YB-47F, Dayton, Ohio,
1 September 1953, courtesy AMC Command Historian

C-46’s, 1940, courtesy AMC Command Historian

C-130E Hercules makes a low altitude parachute extraction sys-
tem (LAPES) drop during Exercise “Team Spirit '85”, Osan Air
Base, South Korea, courtesy AMC Command Historian

MAC exercise, C-5, 60th MAW, Sudan or Egypt, 1970, courtesy
Travis AFB Museum

Air-to-air view from the boom operator's window of a 12th Tacticall
Fighter Squadron F-15 Eagle aircraft refueling during the joint
U.S./South Korean Exercise “Team Spirit '84”, 15 March 1984,
Best of the Air Force

A!r—lto-air front view of a C-5B Galaxy aircraft of the 22nd Military
Airlift Squadron from the cargo door of a C-141B Starlifter,
California, 6 January 1988, Best of the Air Force

C-5's parked on the flight line, soon to be on their way to Mogadi-

shu, Somalia, photographed in Cairo, Egypt, 15 October 1993,
Best of the Air Force

Air-to-air front view of B-2 Bomber from Whiteman Air Force Base,
Missouri, approaching a KC-135R Stratanker from the 351 ARS

Squadron for refueling; the B-2 Bomber made a 21-hour nonstop
round-trip flight to make a pass over at the 1996 Farnborough Air

show, photographed over the North Atlantic, 2 September 1996,
Best of the Air Force

Austere field trials of the C-17A Globemaster Ill in Bicycle Lake,

California, 1993; Jane's All the World'’s Aircraft, (London, 1993), p.
332, used with permission

45




Related Documents

The following related documents are
intended to compliment and further define
the standards found in this document.
AMC Commander’s Excellence Guides
AMC Facilities Design Guides

AMC Policy Letters

United States Air Force Design Guides
and Standards

Department of Defense Standards
and Unified Facilities Criteria
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1 Introduction

1.1 Scope. This document establishes the requirements for an Aircrew Training System (ATS)
to train aircrew members in the complete and full range of KC-46 Aircraft operations and
missions, while minimizing in-flight instruction (see the Glossary in paragraph 5.1 for a
definition of aircrew and Aircrew Training System).

1.2 Description

1.2.1 The KC-46 ATS will be an integrated system including academic materials and classroom
instruction, several types of Aircrew Training Devices (ATDs) with Interactive Courseware
(ICW), trainer instruction, and a Training System Support Center (TSSC) (see the Glossary in
paragraph 5.1 for a definition of system, Aircrew Training Device, and Training System Support
Center).

1.2.2 The KC-46 ATS will provide familiarization, initial qualification, continuation, upgrade,
remedial, and requalification training for KC-46 aircrews (see the Glossary in paragraph 5.1 for a
definition of provide and training).

1.2.3 The TSSC will provide the resources to develop concurrency updates, manage functional
and physical baselines, perform ATS depot-level maintenance, develop and modify courseware,
and perform ATS student management and scheduling (see the Glossary in paragraph 5.1 for a
definition of concurrency and courseware).

2 Documents and Assumptions

2.1 Compliance Documents. The documents listed below form a part of this document to the
extent specified in KC-46 ATS System Specification Section 3, with the contractor responsible
for ensuring the most current version of the documents are utilized.

2.1.1 Government Documents. Where a revision by supplement, amendment, or notice is
called out, the entire document up to and including that revision is being referenced.

Table 2.1.1 Government Documents

Number Document Title Date

14 CFR Part 60 Flight Simulation Training Device Initial and | 8 Feb 2011
Continuing Qualification and Use

AFDD 3-17 Air Force Doctrine Document 3-17 - Air 28 July 2011
Mobility Operations

AFH 63-1402 Aircraft Information Program 19 Mar 2001

AFI1 11-202 Vol 2 Aircrew Standardization/Evaluation Program | 13 Sep 2010

AFI 11-202 Vol 3 General Flight Rules 22 Oct 2010

AFI 11-202 Vol 2 - Aircrew Standardization/Evaluation Program | 7 Dec 2010

AETCSUP 1

AFI 11-202 Vol 3 - General Flight Rules 1 Sep 2011

AETCSUP 1
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Number Document Title Date
AFI111-202 Vol 2 - Aircrew Standardization/Evaluation Program | 2 Mar 2011
AMCSUP 1 — AMC Supplement 1
AFI 11-290 Cockpit/Crew Resource Management 11 Apr 2001
Training Program

AF| 11-2KC-46A, Draft KC-46 Aircrew Training TBD

Vol 1

AFI 33-210 Air Force Certification and Accreditation 19 Sep 2011
(C&A) Program (AFCAP)

AFI 36-2251 Management of Air Force Training Systems | 5 Jun 2009

AFMAN 11-210 Instrument Refresher Program 3 Feb 2005

AFOSH STD 91-118 | Training Systems Fire Protection 1 Apr 1997

AFMAN 33-282 Computer Security (COMPUSEC) 27 Mar 2012

AFTTP 3-3 Air Force Tactics, Techniques, and
Procedures

ARASQ, Rev C Aerial Refueling Airplane Simulator 1 Sep 2009
Qualification

ATP-56(B) Air-To-Air Refueling 1 Feb 2010

and 14 Dec
2008

DoD FLIP AP/1B DoD Flight Information Publications (FLIP), | 9 Feb 2012
Area Planning, Military Training Routes,
North & South America

DoDI 8500.02 Information Assurance (1A) Implementation | 6 Feb 2003
IA Platform Information Technology (PIT) 23 Feb 2011
Guidebook
Aeronautical Systems Center Guidance 25 Apr 2010
Memorandum on IA C&A Requirements for
PIT

KC-46 System Spec | KC 46 System Specification 5 Aug 2011

MIL-HDBK-29612 Development of Interactive Multimedia 20 Jun 2011
Instruction (IMI)

MIL-HDBK-454B General Guidelines For Electronic 15 Apr 2007
Equipment

MIL-STD-882D System Safety Program Requirements 10 Feb 2000

TO 00 35D 54 Joint Deficiency and Reporting System 4 Jun 2008
(JDRS)

UFC 3-600 Fire Protection for Facilities 14 Jul 2009
KC-46 Concept of Employment Aug 2010
Mobility Air Force (MAF) Distributed Jan 2011
Training Center Network (DTCN) Roles and
Responsibilities
Mobility Air Force Distributed Mission 23 Mar 2009
Operation Physical Security Guide
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Number Document Title Date
C-17DTC B1711 C-17 Weapon System Trainer (WST) 4 Apr 2011
Interface Control Document (ICD) for the
C-17 DTCN for Distributed Mission
Operations (DMO)

C-17DTC B1712 C-17 WST ICD for Site Specific Information | 4 Apr 2011
for the C-17 DTCN for DMO
C-17 DTC B1713 A | C-17 Distributed Training Center (DTC) and | 29 Mar 2011
Theory Of Operation for the AMC DMO

Exercise Controller & Filtergate Software

2.1.2 Non-Government Documents. Where a revision by supplement, amendment, or notice
is called out, the entire document up to and including that revision is being referenced.

Table 2.1.2 Non-Government Documents

Number Document Title Date

SISO-REF 010-2006 | Enumeration and Bit Encoded Values for 12 May 2006
Use with Protocols for Distributed
Interactive Simulation Applications
SISO-STD-002-2006 | Standard for Link 16 Simulation 10 Jul 2006
IEEE 1278.1a-1998 IEEE Standard for Distributed Interactive 19 Mar 1998
Simulation — Application Protocols
(Supplement)
IEEE 1278.1-1995 IEEE Standard for Distributed Interactive 11 Aug 2010
Simulation — Application Protocols.
IEEE 1278.2-1995 IEEE Standard for Distributed Interactive 21 Sep 1995
Simulation — Communication Services and
Profiles

2.1.3 Order of Precedence

2.1.3.1 Inthe event of a conflict between the text of this specification and the references cited
herein, the text of this specification takes precedence.

2.1.3.2 Nothing in this specification, however, supersedes applicable United States (US) laws
and US regulations unless a specific exemption has been obtained.

2.3 Ground Rules and Assumptions

2.3.1 Entering student candidates will possess a broad range of experience from recent
Specialized Undergraduate Pilot Training (SUPT) graduates and basic boom operator student
candidates to pilots and boom operators with multiple hours in other Mission Design Series
aircraft.

2.3.2 Aircrew members will be qualified In Accordance With (IAW) AF Instruction (AFI) 11-
202 Volume (Vol) 2, AFI 11-202 Vol 2 - Air Mobility Command Supplement (AMCSUP) 1, and
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AFI1 11-202 Vol 2 — Air Education and Training Command Supplement (AETCSUP) 1, through
an evaluation conducted by Air Force (AF) personnel in the aircraft or in an appropriate ATD
approved by AF (see the Glossary in paragraph 5.1 for a definition of qualified and evaluation).

2.3.3 Contractor development and instruction of the Instrument Refresher Course (IRC) will not
be required.

2.3.4 The AF will approve courseware templates and will provide samples of existing
government-owned templates, after contract award.

2.3.5 Graduate Training Integration Management System (GTIMS Version 1.7.9) will be the
standard Training Management System (TMS) software used by Air Mobility Command (AMC)
for forthcoming flying training systems to provide flying training management, scheduling,
accounting, and tracking for crew flight and ground training (see the Glossary in paragraph 5.1
for a definition of training system).

2.3.6 The AF will define non-training times and day.

2.3.7 Advanced Distributed Learning Service (ADLS) requirements can be found at the
following website: https://golearn.csd.disa.mil/kc/login/SystemCheck.htm

2.3.8 The AF will provide after contract award a prioritized list of Allied Technical Publication
56(B) (ATP-56(B)) aircraft to be modeled for the ATS.

3 Requirements

3.1 Aircrew Training System (ATS)

3.1.1 General ATS Requirements

3.1.1.1 The ATS shall produce a qualified aircrew member, maintain and upgrade their
qualification levels, and assist student’s progression throughout the qualification continuums (see
the Glossary in paragraph 5.1 for a definition of qualified aircrew member).

3.1.1.2 The ATS shall produce aircrew members that meet the proficiency, knowledge, and
performance requirements of AFI 11-202 Vol 2, AFI 11-202 Vol 2 - AMCSUP 1, and AFI 11-
202 Vol 2 - AETCSUP 1 for qualification upon completion of ATS training (see the Glossary in
paragraph 5.1 for a definition of proficiency, knowledge, and performance).

3.1.1.3 A mixture of standalone, local network, and Distributed Mission Operations (DMO)
mission profiles shall be provided with the KC-46 Weapon System Trainer (WST) and Boom
Operator Trainer (BOT) (see the Glossary in paragraph 5.1 for a definition of local network,
Distributed Mission Operations, Weapon System Trainer, and Boom Operator Trainer).

3.1.2 Student Throughput

3.1.2.1 The ATS shall meet the student throughput requirements listed in Contract FA8621-11-
R-6251, Section J, Attachment 3, Student Throughput Matrix.
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3.1.2.2 The ATS shall meet a 10% surge in the above student throughput requirements for any
course, any part of a course, any combination of courses, and free play (see the Glossary in
paragraph 5.1 for a definition of free play) within 1 days of AF notification.

3.1.2.3 The ATS shall meet a 20% surge in the above student throughput requirements for any
course, any part of a course, any combination of courses, and free play within 30 days of AF
notification.

3.1.3 Types of Training

3.1.3.1 General Training Requirements

3.1.3.1.1 The KC-46 ATS shall provide all types of training described in the specification, IAW
AFI 11-2KC-46A Vol 1, AFI 11-202 Vol 2 and Vol 3, and AMC and AETCSUPs to AFI 11-202
volumes 2 and 3.

3.1.3.1.2 ATS training shall provide for aircrew member progression from entry level
qualification to the required qualification level.

3.1.3.1.3 The ATS shall provide Aeromedical Evacuation (AE) familiarization training and AE
continuation training.

3.1.3.1.4 The ATS shall provide all training materials for ATS ground training.

3.1.3.1.5 Crew Resource Management (CRM) training shall be provided throughout all course
plans, IAW AFI 11-290 (see the Glossary in paragraph 5.1 for a definition of Crew Resource
Management).

3.1.3.2 Formal Training Unit (FTU) Training
3.1.3.2.1 Basic Aircraft Qualification

3.1.3.2.1.1 The ATS shall provide basic aircraft qualification training to enable aircrews to
safely operate the KC-46 Aircraft, as verified by qualification IAW AFI 11-2KC-46A Vol 1 and
AFI 11-202 Vol 2, and AMC and AETCSUPs to AFI 11-202 volumes 2 and 3.

3.1.3.2.1.2 Basic aircraft qualification training shall provide training for the following:

a. Normal aircraft procedures (see the Glossary in paragraph 5.1 for a definition of normal
aircraft procedures).

b. Abnormal aircraft procedures (see the Glossary in paragraph 5.1 for a definition of
abnormal aircraft procedures).

c. Emergency aircraft procedures (see the Glossary in paragraph 5.1 for a definition of
emergency aircraft procedures).

d. Foreign and domestic flight procedures.

e. Mission planning using AF-approved mission planning tools, i.e. Air Force Mission
Support System (AFMSS) (see the Glossary in paragraph 5.1 for a definition of Air Force
Mission Support System).
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f. Crew coordination including CRM principles from AFI 11-290 (see the Glossary in
paragraph 5.1 for a definition of principle).

g. Use of Large Aircraft Infrared Counter-Measures (LAIRCM) System and other defensive
systems (including threat training using classified real-world data) (see the Glossary in
paragraph 5.1 for a definition of Large Aircraft Infrared Counter-Measures System and
real-world).

h. Procedures for planning, loading, and transportation of cargo to include hazardous cargo.
i. Procedures for passenger and aeromedical transport.
j. Principles of command and control as applicable to each crew position.

k. Aerial refueling both as the receiver and tanker for pilots in left and right seats (see the
Glossary in paragraph 5.1 for a definition of aerial refueling).

I. Aerial refueling as a tanker using boom and every type of drogue, including Wing Aerial
Refueling Pods (WARPs), and centerline drogue.

3.1.3.2.1.3 The IRC, as specified in AF Manual (AFMAN) 11-210, shall be part of pilot initial
qualification, upgrade training, and requalification courses to allow students to accomplish
instrument refresher training.

3.1.3.2.1.4 Boom operator training shall provide for the monitoring of Air Traffic Control
(ATC) communications.

3.1.3.2.1.5 Boom operator training shall provide for the monitoring of takeoff, departure, and
approach procedures and advising pilots of any deviations that would compromise safety.

3.1.3.2.1.6 Boom operator training shall provide Terminal Instrument Procedures (TERPS)
training to include:

a. A breakdown of standard Department of Defense (DoD), Digital Aeronautical Flight
Information File (DAFIF), and Jeppesen approach plates.

b. Explanation of aircraft navigation equipment.
c. Departure and terminal arrival procedures.
d. Instrument approach types.

Initial approach portion to the final approach portion.
f. Final approach procedures.
g. Basic weather radar interpretation.

3.1.3.2.2 Mission Certification Preparation Training. The ATS shall provide the foundation
of training at the Formal Training Unit (FTU) to prepare KC-46 aircrew members for
certification at their operational unit to deploy and employ the KC-46 Aircraft (see the Glossary
in paragraph 5.1 for a definition of Formal Training Unit).
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3.1.3.2.2.1 Mission certification preparation training shall provide boom, WARPs, and
centerline drogue, day fighter (Q022) and night fighter (Q023) category receiver training IAW
AFI 11-2KC-46A Vol 1 and ATP-56(B).

3.1.3.2.2.2 Mission certification preparation training shall provide training in Forward Area
Refueling Point (FARP) procedures (see the Glossary in paragraph 5.1 for a definition of
Forward Area Refueling Point).

3.1.3.2.2.3 Mission certification preparation training shall provide tactics training IAW AF
Tactics, Techniques, and Procedures (AFTTP) 3-3.

3.1.3.2.2.4 Mission certification preparation training shall provide training in datalink and
Emission Control (EMCON).

3.1.3.2.2.5 Mission certification preparation training shall provide training to support US
Strategic Command Operations Plans (OPLANSs) IAW AFI 11-2KC-46A Vol 1 to include
ground servicing operations, and normal, abnormal, and emergency procedures for maximum
effort operations.

3.1.3.2.2.6 Mission certification preparation training shall provide formation training to enable
both left and right seat pilots to plan for and operate in KC-10, KC-135, and KC-46 Aircraft
formations using Visual Flight Rules (VFR) and Instrument Flight Rules (IFR) procedures in day
and night lighting environments to include normal, abnormal, and emergency procedures (see the
Glossary in paragraph 5.1 for a definition of environment).

3.1.3.2.2.6.1 VFR formation procedures training shall provide the following as defined in
AFTTP 3-3:

a. Mission planning.

b. Departures and rejoins.

c. Visual geometries.

d. Aerial refueling formation procedures.
e. Recoveries and landings.

3.1.3.2.2.6.2 IFR formation procedures training shall provide the following as defined in
AFTTP 3-3:

a. Mission planning.
b. Enhanced Traffic-Alert and Collision Avoidance System (TCAS) employment.

c. Instrument Meteorological Conditions (IMC) formation flight.

o

Employment of on-board systems to maintain formation with other aircraft.
IMC departures and rejoins.
f. IMC aerial refueling formation procedures.

g. IMC recoveries and landings.
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3.1.3.2.3 Transition Training. Transition training shall provide all instruction for pilots and
boom operators transitioning from other airframes to qualify in the corresponding KC-46
Aircraft aircrew position.

3.1.3.2.4 Requalification Training. Requalification training shall qualify any previously
qualified KC-46 Aircraft aircrew member to their previous qualification level.

3.1.3.2.5 Instructor Training. Instructor training shall emphasize principles of instruction to
qualify candidate KC-46 Aircraft aircrew members to be pilot or boom operator instructors.

3.1.3.2.6 ETU Continuation Training. Continuation training shall provide recurring training
events required by AFI 11 2KC-46A Vol 1.

3.1.3.2.7 ETU Required Training Courses. The ATS shall provide courseware and
instruction to teach the knowledge, skills, and abilities required for aircrew member proficiency
in the courses listed in Table 3.1.3.2.7 below.

Table 3.1.3.2.7 FTU Required Training Courses

Course Name Course Description

a. | Pilot Transition This course shall qualify pilots as KC-46 Aircraft
Course 1 Commanders who were previously qualified as Aircraft
(KC46PTX1) Commanders in non-tanker and non-receiver aircraft.

b. | Pilot Transition This course shall qualify pilots as KC-46 Aircraft
Course 2 Commanders who were previously qualified as non-receiver
(KC46PTX2) aerial refueling Aircraft Commanders in KC-135 aircraft.

c. | Pilot Transition This course shall qualify pilots as KC-46 Aircraft
Course 3 Commanders who were previously qualified as receiver aerial
(KC46PTX3) refueling qualified Aircraft Commanders in other heavy

aircraft.

d. | Pilot Initial This course shall qualify pilots to fly in the left and right seat
Qualification Course | of the KC-46 Aircraft and accomplish flying related tasks
(KC46PI1Q) except receiver aerial refueling shall be familiarization only,

not qualification. It will not qualify them as an Aircraft
Commander. The flying hour portion of this training will team
KC46PI1Q course pilots with KC46PTX, KC46PCO or
KC46PRQ pilots.

e. | Pilot Checkout This course shall upgrade current and qualified KC-46 pilots to
Course (KC46PCO) | Aircraft Commanders. It shall focus on receiver aerial
refueling and general Aircraft Commander duties.

f. | Pilot Requalification | This course shall take previously qualified KC-46 Aircraft
Course (KC46PRC) | Commanders and Instructor Pilots and re-qualify them to their
previous qualification level as KC-46 Aircraft Commanders or
Instructor Pilots.
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Course Name

Course Description

Instructor Aircraft
Commander Course
(KC461AC)

This course shall take current and qualified KC-46 Aircraft
Commanders and upgrade them to Instructor Pilots. The
course shall also include operation of the WST
Instructor/Operator Station (I0S) and procedures to power up,
operate equipment, reboot systems, and shut down the WST,
BOT, both types of Part Task Trainers (PTTs), the TMS, and
the Learning Management System (LMS).

Senior Officer
Course (KC46SOC)

This course shall provide senior officers with exposure to the
KC-46 Aircraft mission and teach basic KC-46 Aircraft
operation (takeoff, landings, and emergency procedures)
resulting in the issuance of a restricted AF Form 8. Successful
completion of this course allows senior officers to operate the
aircraft from the left seat under the direct supervision of an
Instructor Pilot during critical phases of flight.

Pilot Faculty
Training Course
(FTC) (FTU
personnel only)

This advanced instructor course shall upgrade a current and
qualified KC-46 Instructor Pilot to fly with initial qualification
students. It focuses on common student errors and Air
Education and Training Command (AETC) instructional and
grading criteria.

Boom Operator
Transition Course
(KC46BTX)

This course shall qualify boom operators in the KC-46
Aircraft. It shall train individuals who were previously
qualified as KC-135 or KC-10 boom operators.

Boom Operator
Initial Qualification
Course (KC46BIQ)

This course shall qualify individuals to perform duties as a
KC-46 Boom Operator. Graduation from the Basic Boom
Operator Course is required to attend this course.

Boom Operator
Requalification
Course (KC46BRC)

This course shall take previously qualified KC-46 Boom
Operators and re-qualify them to their previous qualification
level.

Instructor Boom
Operator Course
(KC461B)

This course shall take current and qualified KC-46 Boom
Operators and qualify them as Instructor Boom Operators.
The course shall also include operation of the BOT 10S and
ATS procedures to power up, operate equipment, reboot
systems, and shut down the BOT, Boom Operator PTT, the
Fuselage Trainer, the TMS, and the LMS.

Boom Operator
Faculty Training
Course (FTC) (FTU
personnel only)

This advanced instructor course shall upgrade a current and
qualified KC-46 Instructor Boom Operator to fly with initial
qualification students. It focuses on common student errors
and AETC instructional and grading criteria.




Contract # FA8621-11-R-6251
Section J, Attachment #2
Page 19 of 183

Course Name

Course Description

Pilot Quarterly
Refresher
Continuation
Training (PREF)

This course shall provide refresher training for pilots in three
phases. Phase A shall be consecutive training days consisting
of mission oriented profiles with emergency and abnormal
procedures. Phase B shall be a separate training day consisting
of takeoffs, approaches, formation, receiver aerial refueling,
and other training events as determined by the Quarterly
Refresher Training Profile Guide. Phase C shall be system
refresher Computer Based Training (CBT) lessons that must
be completed prior to Phase A. One Phase A training day per
year shall be a dedicated CRM training and one Phase A
training day per year shall be a locally networked mission.

Boom Operator
Quarterly Refresher
Continuation
Training (BREF)

This course shall provide refresher training for boom operators
in three phases. Phase A shall be consecutive training days
consisting of mission oriented profiles with emergency and
abnormal procedures. Phase B shall be a separate training day
consisting of cargo load training events as determined by the
Quarterly Refresher Training Profile Guide. Phase C shall
consist of system refresher CBT lessons that must be
completed prior to Phase A. One Phase A training day per
year shall be a dedicated CRM training and one Phase A
training day per year shall be a locally networked mission.

Senior Officer
Familiarization
Training
(KC46SOF)

This course shall provide senior officers with familiarization to
the KC-46 Aircraft mission and basic KC-46 Aircraft
operation. Successful completion of this course does not result
in the issuance of an AF Form 8 or allow senior officers to
operate the aircraft.

Maintenance Engine
Run Qualification
Course (MERQ)

This course shall qualify maintenance personnel in KC-46
Aircraft engine run procedures. It teaches normal operation as
well as emergency procedures.

Maintenance Engine
Run Refresher
Training (MERR)

This course shall provide refresher training for maintenance
personnel in KC-46 Aircraft engine run procedures to include
normal operation as well as emergency procedures.

3.1331

3.1.3.3 Main Operating Base (MOB) Training

Instructor Preparation Training. Instructor preparation training shall provide all

instruction to enable aircrew members to qualify in the next higher qualification level.

3.1.3.3.2 MOB Continuation Training. Continuation training shall provide recurring training

events required by AFI 11 2KC-46A Vol 1.
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3.1.3.3.3 MOB Required Training Courses. The ATS shall include courseware and
instruction to teach the knowledge, skills, and abilities required for aircrew member proficiency
in the courses listed in Table 3.1.3.3.3 below.

Table 3.1.3.3.3 MOB Required Training Courses

Course Name Course Description
a. | Pilot Instructor This course shall prepare instructor candidates through an
Preparation Course | ATS-developed pre-attendance workbook, CBT lessons, and
(PIP) on-line examinations available on the ATS Learning

Management System (Reference Paragraph 3.2.4; also see AFI
11-2KC-46A, Vol 1, Paragraph 1.15).

b. | Boom Operator This course shall prepare instructor candidates through an
Instructor ATS-developed pre-attendance workbook, CBT lessons, and
Preparation Course | on-line examinations available on the ATS Learning
(BIP) Management System (Reference Paragraph 3.2.4; also see AFI

11-2KC-46A, Vol 1, Paragraph 1.15).

c. | Aeromedical This course shall familiarize aeromedical aircrew members
Evacuation with the operation of KC-46 Aircraft emergency egress
Familiarization systems, aircrew flight equipment, communications
Training (AEF) equipment, and the integration and operation of AE equipment

aboard the KC-46 Aircraft.

d. | Pilot Quarterly This course shall provide refresher training for pilots in three
Refresher phases over a three month period. Phase A shall be two
Continuation consecutive training days consisting of mission oriented
Training (PREF) profiles with emergency and abnormal procedures. Phase B

shall be a separate training day approximately one month after
Phase A consisting of takeoffs, approaches, formation, receiver
aerial refueling, and other training events as determined by the
Quarterly Refresher Training Profile Guide. Phase C shall be
the same as Phase B approximately one month after Phase B.
One Phase A training day per year shall be a dedicated CRM
training and one Phase A training day per year shall be a DMO
mission. Phase A shall be preceded by a system refresher CBT
lesson.
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Course Name

Course Description

Boom Operator
Quarterly Refresher
Continuation
Training (BREF)

This course shall provide refresher training for boom operators
in four phases. Phase A shall be two consecutive training days
consisting of mission oriented profiles with emergency and
abnormal procedures. Phase B shall be a separate training day
approximately one month after Phase A for practicing normal
procedures and crew coordination as determined by the
Quarterly Refresher Training Profile Guide. Phase C shall be
the same as Phase B approximately one month after Phase B.
Phase D shall be a separate training day consisting of cargo
load training events as determined by the Quarterly Refresher
Training Profile Guide. One Phase A training day per year
shall be a dedicated CRM training and one Phase A training
day per year shall be a DMO mission. Phase A shall be
preceded by a system refresher CBT lesson.

Senior Officer
Familiarization
Training
(KC46SOF)

This course shall provide senior officers with familiarization to
the KC-46 Aircraft mission and basic KC-46 Aircraft
operation. Successful completion of this course does not result
in the issuance of an AF Form 8 or allow senior officers to
operate the aircraft.

Maintenance
Engine Run
Qualification
Course (MERQ)

This course shall qualify maintenance personnel in KC-46
Aircraft engine run procedures. It teaches normal operation as
well as emergency procedures.

Maintenance
Engine Run
Refresher Training
(MERR)

This course shall provide refresher training for maintenance
personnel in KC-46 Aircraft engine run procedures to include
normal operation as well as emergency procedures.

3.1.4 ATS System Characteristics

3.1.4.1 The ATS shall provide training to meet the AFI 11-2KC-46A Vol 1 and AF Doctrine
Document (AFDD) 3-17.

3.1.4.2 The ATS shall provide subject matter to be taught in academics, practiced in training
devices, and flown in the aircraft that logically follows and builds upon previously completed
student training see the Glossary in paragraph 5.1 for a definition of training device).

3.1.4.3 The ATS shall provide for aircrew members’ retention, comprehension, and
performance to be evaluated against defined training objectives approved by the AF.

3.1.4.4 The ATS shall provide for the measurement and assessment of aircrew member
achievement to be evaluated against defined training objective success criteria approved by the

AF.
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3.1.4.5 The ATS shall provide written evaluation procedures and standards, approved by the
AF, for training objectives requiring subjective evaluation (see the Glossary in paragraph 5.1 for
a definition of standard).

3.1.4.6 The ATS shall provide AF approved mechanisms to incrementally and objectively
measure aircrew member performance to confirm student progress in attaining the knowledge,
skills, and task proficiency required for aircrew qualification levels, to diagnose any aircrew
member deficiencies, and prescribe remedial instruction.

3.1.4.6.1 The ATS shall provide, prior to performance evaluation, training exercises in safety-
of-flight, crew coordination, CRM, check ride preparation, and time task prioritization (see the
Glossary in paragraph 5.1 for a definition of prioritization).

3.1.4.7 The ATS shall organize sets of training elements such as instructional delivery periods,
study, preparation and planning skills practice and feedback into common units of instruction.

3.1.4.8 The ATS shall provide Computer-Based Training (CBT) courses that are self-paced (see
the Glossary in paragraph 5.1 for a definition of Computer-Based Training).

3.1.4.8.1 The self-paced CBT courses shall be proficiency or competency based (see the
Glossary in paragraph 5.1 for a definition of proficiency and competency).

3.1.4.8.2 In addition, the self-paced CBT courses shall be mastery or criterion referenced (see
the Glossary in paragraph 5.1 for a definition of mastery and criterion).

3.1.4.9 The ATS shall provide courses and their associated lessons, exercises, and evaluation
instruments that take advantage of existing aircrew member knowledge and skills acquired from
prerequisite training courses.

3.1.4.10 The ATS course content shall be standardized for cross-course or cross-crew position
training.

3.1.4.11 The ATS shall provide pre-mission briefings using mission planning data and post-
mission debriefings using relevant video, audio, and ATD instrumentation data captured during
the mission.

3.1.4.11.1 Aircrew member mission performance shall be critiqued with aircrew member
strengths, weaknesses, and errors identified.

3.1.4.11.2 Any aircrew member errors identified shall be diagnosed and remedial training
prescribed.

3.1.4.12 The ATS shall integrate networked training into formal qualification and continuation
training courses.

3.1.4.12.1 The ATS shall ensure all hardware, software, equipment, and protocols employed for
networked training meet and maintain compliance with Mobility Air Force (MAF) DMO and
Distributed Training Center (DTC) documents in Table 2.1.1, Institute of Electrical and
Electronics Engineers (IEEE) standards, and Simulation Interoperability Standards Organization
(SI1SO) standards in Table 2.1.2.
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3.1.4.13 The ATS shall generate modifiable training mission scenarios and objectives for ATD
sessions (see the Glossary in paragraph 5.1 for a definition of scenario and session).

3.1.4.13.1 Each mission scenario shall provide for instructor-programmable functions and
Initial Conditions (ICs) in both the WST and BOT.

3.1.4.14 The ATS mission profiles shall incorporate computer voice generation and recognition
technology to simulate ATC communications, aerial refueling communications, Command and
Control communications, and ATC chatter on non-AR primary radio for both the WST and BOT.

3.1.5 Networked Training Modes

3.1.5.1 General Network Training Requirements

3.1.5.1.1 Collocated KC-46 WST and BOT devices shall operate as linked devices, where both
devices interoperate as part of a single virtual aircraft or as separate aircraft in a single training
mission (see the Glossary in paragraph 5.1 for a definition of virtual).

3.1.5.1.2 Required training capabilities, availability, and performance shall not be diminished in
any way when operating in any network mode.

3.1.5.1.3 The Instructor/Operator Station (IOS) for each networked training device shall
provide one Secure Telephone Equipment (STE) phone for communication with other networked
training devices and DMO network federates (see the Glossary in paragraph 5.1 for a definition
of Instructor/Operator Station, Distributed Mission Operations (DMO) network and federate).

3.1.5.1.4 In addition, the 10S for each networked training device shall provide one Voice Over
Internet Protocol (VOIP) phone for communication with other networked training devices and
DMO network federates via the MAF DMO network.

3.1.5.1.5 The ATS shall provide for simulator enclave network health monitoring, management,
and trouble-shooting (see the Glossary in paragraph 5.1 for a definition of enclave).

3.1.5.1.6 The KC-46 ATS training devices shall provide a mechanism via a network operations
page on the 10S to establish connectivity for and manage networked training events, exercises,
and missions.

3.1.5.2 Local Network Mode at MOBs

3.1.5.2.1 The KC-46 ATS shall provide local networking for unclassified and classified (up to
and including SECRET) training between KC-46 training devices within a single building and
between buildings containing KC-46 training devices on the same base even when the locations
are widely separated in other areas of the base.

3.1.5.2.2 The local network architecture shall provide for tightly coupled interactions from
boom operator control input, to refueling boom movement, to receiver aircraft response ensuring
simulation fidelity for aerial refueling missions with no negative training cues due to network
latency (see the Glossary in paragraph 5.1 for a definition of architecture, tightly coupled
interactions, fidelity, and latency).
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3.1.5.3 Local Network Mode at FTU

3.1.5.3.1 The KC-46 ATS shall provide a local networking capability allowing for unclassified
training between KC-46 training devices within a single building, KC-46 training devices in
separate buildings, and other MAF training devices at that base.

3.1.5.3.2 The local network architecture shall provide for tightly coupled interactions from
boom operator control input, to refueling boom movement, to receiver aircraft response ensuring
simulation fidelity for aerial refueling missions with no negative training cues due to network
latency.

3.1.5.4 Distributed Mission Operations (DMQO) Network

3.1.5.4.1 The KC-46 ATS training devices at the Main Operating Bases (MOBs) shall be fully
interoperable for classified training (SECRET) with any other training devices through the MAF
DMO network (see the Glossary in paragraph 5.1 for a definition of Main Operating Base).

3.1.5.4.2 The KC-46 ATS DMO network architecture at the MOBs, from the simulator device
to the MAF DMO equipment, shall provide for tightly coupled interactions from boom operator
control input, to refueling boom movement, to receiver aircraft response ensuring simulation
fidelity for aerial refueling missions with no negative training cues due to network latency.

3.1.5.4.3 MAF DMO network connectivity shall be through the MAF DTC.

3.1.5.4.4 The KC-46 ATS DMO network interface shall provide a minimum of 50% spare
bandwidth in a simulation environment with at least 1000 independent moving airborne or
surface entities in any combination (see the Glossary in paragraph 5.1 for a definition of entity).

3.1.5.4.5 Each DMO networked training device shall sort, prioritize, and process up to 500
entities in the scenario at any one time during MAF DMO training events, exercises, and
missions according to mission and training objectives.

3.2 Aircrew Training Device Component Requirements
3.2.1 Weapon System Trainer (WST)
3.2.1.1 General WST Requirements

3.2.1.1.1 The WST shall provide training in airlift, aerial refueling, and other operations as
listed in the KC-46 Aircraft System Specification (SS) and AFDD 3-17.

3.2.1.1.2 The design, performance, and fidelity of the WST shall provide training for those
Master Training Task List (MTTL) tasks assigned to the WST.

3.2.1.1.3 The WST shall provide training for all fielded versions of KC-46 aircraft Operational
Flight Programs (OFPs).

3.2.1.1.4 The WST design shall provide Federal Aviation Administration (FAA) general
performance and evaluation requirements, and Level D training functionality for a Full Flight
Simulator (FFS) as defined in the FAA, 14 Code of Federal Regulations (CFR) Part 60 (see the
Glossary in paragraph 5.1 for a definition of functionality).
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3.2.1.1.4.1 WST transport delay, as defined by 14 CFR Part 60, shall be 100 ms or less (see the
Glossary in paragraph 5.1 for a definition of transport delay).

3.2.1.1.5 The WST shall meet the Free Air, Tanker, and Receiver Simulator Standards,
Validation, Function and Subjective Requirements of the Aerial Refueling Airplane Simulator
Qualification (ARASQ) Rev C Document for Level D Airplane Simulators (see the Glossary in
paragraph 5.1 for a definition of Aerial Refueling Airplane Simulator Qualification).

3.2.1.1.6 At the MOBs, the WST shall operate as both an unclassified and a classified training
device with classification-appropriate processing architectures and data storage mechanisms.

3.2.1.1.6.1 Classified training requirements shall provide simulation of actual threat entities,
threat behaviors, and threat signatures, and employment of LAIRCM System and other KC-46
Aircraft defensive systems (see the Glossary in paragraph 5.1 for a definition of training
requirement).

3.2.1.1.7 The WST shall automatically download and store, for later retrieval, flight data and
simulation data identified in the Statement of Work (SOW) for Simulator Operational Quality
Assurance (SOQA), after every WST training session.

3.2.1.1.8 The WST shall correlate the visual simulation scene, radar imagery, motion system,
ATC, landing aids, navigational and other KC-46 cockpit displays (see the Glossary in paragraph
5.1 for a definition of correlate).

3.2.1.1.9 The WST shall have Night Vision Imaging System (NVIS) compatible lights for any
lights visible within the cockpit during training or mission rehearsals (see the Glossary in
paragraph 5.1 for a definition of night vision imaging system).

3.2.1.1.10 The WST shall provide mission training using mission data produced by aircrew on
an AF-approved mission planning tool and uploaded using the same media as the aircraft.

3.2.1.1.11 The WST shall provide simulations of all aircraft systems and the following
simulator subsystems:

Visual System.

a
b. Radar Simulation System.

c. Databases.
d. Cockpit.
Non-Cockpit Aircraft Systems.
f. Motion and Control Loading Systems.
g. Aural Cueing System.
h. Instructor Operator Station.

i. Brief/Debrief System.

J.  Threat Generation System.
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3.2.1.2 WST Visual System

3.2.1.2.1 The visual system shall provide the aircrew with aircraft representative visual cues to
support KC-46 Aircraft missions from pre-flight through post-flight, to include airlift, aerial
refueling as a tanker and a receiver, formation, and other operational missions as defined by
AFDD 3-17 and KC-46 Concept of Employment (CONEMP).

3.2.1.2.2 The visual system shall meet the requirements of 14 CFR Part 60 for Level D unless
otherwise noted herein.

3.2.1.2.3 The visual scene simulation system shall provide the following capabilities:

3.2.1.2.3.1 The visual system shall provide no less than 60 Hertz (Hz) non-interlaced refresh
rate for day, night, and dusk scenes.

3.2.1.2.3.2 The visual system shall provide anti-smearing that meets or exceeds the criteria of
the FAA’s National Simulator Program, Flight Simulation Training Device Qualification
Guidance Bulletin 06-02.

3.2.1.2.3.3 The visual system shall provide full color day, night both with and without NVIS,
and dusk operations with no color, geometry, or intensity mismatches between adjacent display
channels.

3.2.1.2.3.4 The visual system shall provide spatial, behavioral, and temporal correlation with
other subsystems supporting the WST, to include all radar systems, formation, approach and
navigational radio aids, and the threat modeling component of LAIRCM System and other
defensive systems.

3.2.1.2.3.5 The visual system shall have no artifacts to include (see the Glossary in paragraph
5.1 for a definition of artifact):

a. Flickering.
b. Streaking.

c. Terrain and feature popping (see the Glossary in paragraph 5.1 for a definition of
feature).

d. Level of detail blending.
e. Image jitter (see the Glossary in paragraph 5.1 for a definition of image jitter).

f. Terrain, feature, and moving model dropout (see the Glossary in paragraph 5.1 for a
definition of model).

g. Scintillation of small surfaces and texture (see the Glossary in paragraph 5.1 for a
definition of scintillation).

h. Quantization of scene elements (see the Glossary in paragraph 5.1 for a definition of
guantization).

i. Loss of edge sharpness.
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J.  Temporal aliasing caused by interactions of scene elements with the display raster
structure (see the Glossary in paragraph 5.1 for a definition of aliasing and temporal
aliasing).

k. Blurring.

I.  Occulting errors (see the Glossary in paragraph 5.1 for a definition of occult).

m. Texture interference.

n. Moiré patterns (see the Glossary in paragraph 5.1 for a definition of moiré pattern).
0. Variations in color, contrast, and intensity when the displayed scene is in motion.

3.2.1.2.3.6 The visual system shall generate detailed worldwide database imagery out to a
minimum range of 80 nautical miles (NM) and simulate horizon depression effects due to earth
curvature.

3.2.1.2.3.7 The visual system shall provide geo-specific terrain, cultural features, and moving
models that are accurately rendered in relation to a World Geodetic System 1984 (WGS-84)
earth model (see the Glossary in paragraph 5.1 for a definition of cultural features and World
Geodetic System 1984).

3.2.1.2.3.8 The visual system shall provide a worldwide database capability with a minimum of
30 airfield models and high resolution areas, paragraph 3.2.1.4 and subparagraphs, stored on-
line and selectable at the 10S (see the Glossary in paragraph 5.1 for a definition of airfield
models, high resolution areas, and on-line storage).

3.2.1.2.3.9 The visual system shall provide a minimum of 100,000 potentially visible system
polygons and light points per channel per display field (see the Glossary in paragraph 5.1 for a
definition of polygon and potentially visible system polygons).

3.2.1.2.3.9.1 Polygons shall be swappable one for one with light points.

3.2.1.2.3.10 The visual system shall provide for polygons to be fully independent, textured,
anti-aliased, lit, and shaded.

3.2.1.2.3.11 The visual system shall provide light points and light sources that meet 14 CFR
Part 60 Level D requirements for rendering light points.

3.2.1.2.3.11.1 Light point processing shall provide for terrain occulting, feature occulting, and
atmospheric fading with atmospheric burn-through effects.

3.2.1.2.3.12 The visual system shall provide a continuous time of day function, with accurate
sun model placement and accurate moon model placement, moon model phase, and moon model
rotation based on time of day, date, month, and year through the year 2075.

3.2.1.2.3.13 The visual system shall provide a celestial model that includes a sun disk, moon
disk, and star field, with ambient illumination on all land and water surfaces, and a directional
horizon glow due to the sun and moon (see the Glossary in paragraph 5.1 for a definition of
ambient illumination).
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3.2.1.2.3.14 The visual system shall provide sun or moon shadows IAW the time of day as well
as shadows from aircraft light sources.

3.2.1.2.3.15 The visual system shall provide pixel-level and pixel-rate polygon and texture
shading due to the sun and moon, with accurate specular and ambient illumination effects from
the simulated environment (see the Glossary in paragraph 5.1 for a definition of specular
illumination).

3.2.1.2.3.16 The visual system shall provide steerable nose gear lights and all landing and taxi
lights with adjustable size and shape lobe patterns, correct illumination of objects and ground
planes, atmospheric glare, cloud deck and fog reflections, range and angle attenuation.

3.2.1.2.3.17 The visual system shall provide a minimum of three local area, directed spotlight
sources with visible illumination effects on the environment.

3.2.1.2.3.18 The visual system shall provide ownship strobe lights with correct illumination of
objects and ground planes, atmospheric glare, cloud deck and fog reflections.

3.2.1.2.3.19 The visual system shall have no fill-rate penalty and no system penalty both when
any one or more light sources are switched on.

3.2.1.2.3.20 The visual system shall provide a minimum of 24 million active, full color, Red
Green Blue Alpha (RGBA), tri-linear and anisotropic anti-aliased texels.

3.2.1.2.3.21 The visual system shall provide system texture processing that is capable of
rendering high-fidelity, mission area size, and geo-specific terrain textures with sufficient
dynamic range such that no blurring occurs at close viewing ranges and no tiling patterns occur
at long viewing ranges.

3.2.1.2.3.22 The visual system shall provide a minimum of 64, six Degrees-of-Freedom (DOF)
Dynamic Coordinate Systems (DCSs) (i.e., moving models), visible and moving simultaneously
in the simulation and selectable from both the 10S and via automated mission profiles (see the
Glossary in paragraph 5.1 for a definition of six degrees-of-freedom).

3.2.1.2.3.23 The visual system shall provide a minimum of 64 different static terrain-insertable
feature models, visible simultaneously in the simulation and selectable from both the 10S and via
automated mission profiles.

3.2.1.2.3.24 The visual system shall provide visual effects for the following weather
phenomena:

a. Icing and contrails due to varying atmospheric temperature.

b. Three dimensional clouds, cloud decks, and thunderstorm cells.
c. Winds including wind shear.

d. Rain of varying intensity, including freezing rain.

e. Thunderstorms of varying intensity with lightning, lightning glare, entry and exit
transitions, and hail.

f.  Snow including blowing snow.
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g. Fog.
h. Blowing dust.
i. Atmospheric haze.

3.2.1.2.3.24.1 Blowing dust and blowing snow effects shall be relative to aircraft speed and
direction.

3.2.1.2.3.25 The visual system shall provide accurate occulting and transparency effects with
automatic occulting prioritization of translucent objects.

3.2.1.2.3.25.1 The visual system shall provide sub-pixel occulting equivalent to four sub-pixels
per pixel.

3.2.1.2.3.26 The visual system shall provide relative prioritization for co-planar polygons.

3.2.1.2.3.27 The visual system shall provide real-time threat occlusion data to the threat
generation system (see the Glossary in paragraph 5.1 for a definition of real-time and occlusion).

3.2.1.2.3.28 The visual system shall simulate ownship crash and collision when any of the
following occur:

a. Abnormal contact of any part of the aircraft with the terrain, surfaces, culture, or models.

b. The aircraft rate of descent at touchdown is exceeds aircraft technical manual rate of
descent at touchdown.

c. The aircraft exceeds maximum gravity (G) force limits.

3.2.1.2.3.28.1 An ownship crash and collision shall be indicated by a representative short
duration crash noise and visual scene indication.

3.2.1.2.3.29 The visual system shall provide a collimated, continuous cross-cockpit
instantaneous Field of View (FOV) of no less than 225 degrees horizontal and no less than 60
degrees vertical for both the center eyepoint and the aircrew member’s aerial refueling eyepoint
(see the Glossary in paragraph 5.1 for a definition of center eyepoint and aerial refueling
eyepoint).

3.2.1.2.3.29.1 The visual system eyepoint shall be selectable, via the 10S, between the center
eyepoint, the aircraft commander’s aerial refueling eyepoint, and the pilot’s aerial refueling
eyepoint.

3.2.1.2.3.29.2 When either aerial refueling eyepoint is selected the system shall relocate so the
60 degree vertical FOV provides out-the-window imagery to the top of the cockpit windows for
all aerial refueling positions during receiver aerial refueling training.

3.2.1.2.3.29.3 Visual system operation, functionality and performance fidelity shall not be
diminished in any way when any eyepoint is selected and the WST articulated.

3.2.1.2.3.30 The visual system shall provide a display resolution of 4 arc minutes per optical
line pair or better at 10% contrast modulation and at the worst-case raster phasing of the test
pattern (horizontal and vertical) (see the Glossary in paragraph 5.1 for a definition of resolution).



Contract # FA8621-11-R-6251
Section J, Attachment #2
Page 30 of 183

3.2.1.2.3.31 The visual system shall provide a minimum display highlight luminance of 12 foot-
lamberts per channel with no more than 40% luminance variation over the entire display region,
and a minimum display contrast of 8:1 within the entire display region.

3.2.1.2.3.32 The visual system image shall remain stable such that no color or hue variation or
distortion occurs after a 15 minute warm-up from a cold start.

3.2.1.2.3.33 The visual system shall provide auto-alignment functionality with color, intensity
and geometry matching between any adjacent display channels.

3.2.1.3 WST Radar Simulation System

3.2.1.3.1 The radar simulation system shall provide radar functionality that represents a form,
fit, and function equivalent to that of the KC-46 Aircraft radar system.

3.2.1.3.2 The radar simulation system shall function as a physics-based model in the same
operating modes that the aircraft radar system displays.

3.2.1.3.3 The radar simulation system shall provide no perceptible differences in display
resolution, brightness, or contrast from the aircraft radar system.

3.2.1.3.4 The radar simulation system shall exhibit no perceptible differences in display
responses to both control movement and aircraft movement from the aircraft radar system.

3.2.1.3.5 The radar simulation system shall provide radar scenes representative of the actual
KC-46 Aircraft radar with the following special effects simulated:

a. Altitude errors (see the Glossary in paragraph 5.1 for a definition of altitude errors)
b. Ambiguities (see the Glossary in paragraph 5.1 for a definition of ambiguities).

c. Cardinal effect (see the Glossary in paragraph 5.1 for a definition of cardinal effect).
d. Clutter (see the Glossary in paragraph 5.1 for a definition of clutter).

e. Far shore brightening (see the Glossary in paragraph 5.1 for a definition of far shore
brightening).

f. Feature scaling (see the Glossary in paragraph 5.1 for a definition of feature scaling).
g. Glitter (see the Glossary in paragraph 5.1 for a definition of glitter).

h. Jamming.

i. Layover (see the Glossary in paragraph 5.1 for a definition of layover).

J. Low level effect (see the Glossary in paragraph 5.1 for a definition of low level effect).

k. Motion compensation errors (see the Glossary in paragraph 5.1 for a definition of motion
compensation errors).

I.  Moving targets (see the Glossary in paragraph 5.1 for a definition of moving targets).
m. Multi-look (see the Glossary in paragraph 5.1 for a definition of multi-look).

n. Noise.
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0. Range foreshortening (see the Glossary in paragraph 5.1 for a definition of range
foreshortening).

p. Range and range rate distortion (see the Glossary in paragraph 5.1 for a definition of
range and range rate distortion).

g. Speckle (see the Glossary in paragraph 5.1 for a definition of speckle).
r.  Terrain masking (see the Glossary in paragraph 5.1 for a definition of terrain masking).
s.  Weather.

3.2.1.3.6 The radar simulation system databases shall provide terrain and feature models to
perform the training missions and correlate with all WST databases.

3.2.1.4 WST Databases

3.2.1.4.1 WST Worldwide Database. A worldwide, contiguous, textured, round-earth
database shall be provided with no breaks in terrain, features, models, or imagery.

3.2.1.4.1.1 The worldwide database shall be supplemented with geo-positioned features, and
detail blended geo-specific airfield models and other geo-specific high resolution areas as
defined in Paragraph 3.2.1.4.2 and subparagraphs.

3.2.1.4.1.2 The worldwide database shall provide for flying between airfield models and high
resolution areas without visual interruptions, negative training cues, the artifacts described in
paragraph 3.2.1.2.3.5, or the need to perform environmental changes to hide loading of new
databases.

3.2.1.4.1.3 The worldwide database elevations shall be from National Geospatial-Intelligence
Agency (NGA) Digital Terrain Elevation Data (DTED) Level 1 for Continental United States
(CONUS) or equivalent, and at least DTED Level 0 or equivalent, for Outside CONUS
(OCONUS) areas.

3.2.1.4.1.4 The worldwide database terrain imagery shall provide 15 m or better geo-specific
imagery, or use dynamically-generated thematic imagery with better than 5 m imagery combined
with at least 100 m (3 arc-second) placement data, and use at least 25 different land cover types
(see the Glossary in paragraph 5.1 for a definition of thematic).

3.2.1.4.1.4.1 Thematic imagery shall be blended using techniques that eliminate sudden
changes in imagery and repeating patterns.

3.2.1.4.1.5 The worldwide database shall be supplemented with geo-positioned and geo-typical
features.

3.2.1.4.1.6 The worldwide database shall meet the requirements of 14 CFR Part 60 for Class |
and Il Level D databases unless otherwise specified herein.

3.2.1.4.2 WST Airfield Models and High Resolution Areas. Airfield models and high
resolution areas shall provide training for airlift, aerial refueling as a tanker and as a receiver,
formation, and for all operational missions as defined by AFDD 3-17 and KC-46 CONEMP (see
the Glossary in paragraph 5.1 for a definition of airfield model and high resolution area).
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3.2.1.4.2.1 The airfield models and high resolution areas shall meet the requirements of 14 CFR
Part 60 for Class I and Il Level D airport models unless otherwise specified herein.

3.2.1.4.2.2 Airfield models and high resolution areas shall not require any specific routes for
ingress and egress.

3.2.1.4.2.3 Airfield models and high resolution areas shall be provided for actual locations,
including the Air Force Bases (AFBs) at the FTU, the KC-46 MOBs, and other airfield and high
resolution areas to be specified by AF, for a total of 30 airfield models and high resolution areas.

3.2.1.4.2.4 Airfield models and high resolution areas shall provide features found on AF
approved 1:62,500 scale quad charts to a distance of 15 NM from the airfield model and high
resolution area center, including changes found in chart updating manuals.

3.2.1.4.2.5 Airfield models and high resolution areas shall provide features found on AF
approved 1:250,000 scale flight charts from 15 NM to a distance of 25 NM from the airfield
model and high resolution area center, including changes found in chart updating manuals.

3.2.1.4.2.6 Airfield models and high resolution areas shall provide high resolution geo-specific
imagery with 1 m or better resolution out to 15 NM, and smoothly transition to 5 m or better
resolution from 15 NM out to 25 NM from the airfield model and high resolution area center (see
the Glossary in paragraph 5.1 for a definition of smoothly).

3.2.1.4.2.7 Atthe 25 NM point from the airfield model and high resolution area center, terrain
and features shall smoothly transition to the worldwide visual database.

3.2.1.4.2.8 Airfield models and high resolution areas shall provide scene content and features in
the vicinity of the runways and their approaches that maximizes Image Generator (IG) capacity
and airfield models and high resolution area terrain and feature density.

3.2.1.4.2.9 At least 55 photo-specific three-dimensional models shall be modeled per airfield
model and high resolution area, and approved by the AF, in addition to all other features
requirements.

3.2.1.4.2.10 Airfield models and high resolution areas shall provide the types, locations, and
densities for cultural lightpoints in the night and dusk scenes, to represent urban areas,
commercial buildings and complexes, residential buildings, major highway interchanges, and
vehicular lighting on major highways.

3.2.1.4.3 WST Database Models. Airborne and ground moving models shall be modeled to
provide visual cues for taxi, takeoff, and landing training, formation flight training, aerial
refueling tanker training, and aerial refueling receiver training with KC-46, KC-10, and KC-135
tanker models.

3.2.1.4.3.1 Moving models shall provide multiple levels of details to maintain the illusion of
realism in case students stray closer to the moving model than anticipated.

3.2.1.4.3.2 Moving models shall be provided with realistic behaviors that meet 14 CFR Part 60
Level D requirements.

3.2.1.4.3.3 Companion and refueling tanker models shall display external lights, external NVIS
lights, articulating boom, WARPSs, and drogues with hoses.
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3.2.1.4.3.4 Refueling tanker models shall correctly display director lights based upon the
WST’s position within the aerial refueling envelope for aerial refueling training.

3.2.1.4.3.5 Generic relocatable airfields shall be provided with the following 10S selectable
parameters:

a. Runway dimensions, markings, and shape.

b. Runway configurations, orientation, crown, and grade.
c. Visual Approach Slope Indicator (VASI) type and angle.
d. Approach lighting.

e. Beacon type.

f. Terrain type to match the surrounding terrain.

3.2.1.4.3.5.1 Each generic relocatable airfield shall be insertable via the 10S and via an
automated mission profile at any location, elevation, or rotation and conform to the underlying
terrain in the worldwide database.

3.2.1.4.3.5.2 Each generic relocatable airfield shall provide for training the transition from
instrument approach to visual contact at approach minimums during instrument landings and
provide for landing, taxi, and take off.

3.2.1.4.3.6 Selectable special effect models, approved by the AF, shall be provided for KC-46
Aircraft training to include:

a. Appropriate Weapons Engagement Zone (WEZ) effects and characteristics.
b. Formation aircraft moving models with articulating gear and flaps.
c. Flares.

d. Man-Portable Air-Defense System (MANPADS) and Rocket-Propelled Grenades (RPGs)
fly outs with smoke trail.

e. Surface-to-Air Missile (SAM) fly outs with smoke trail.
f. Anti-Aircraft Artillery (AAA) muzzle flash, tracer, and airburst.
g. NVIS effects.

3.2.1.4.4 WST Database Correlation. The source data for the worldwide database, airfield
models, and high resolution areas shall be used as the source data for other ATS geo-spatial
databases to ensure model, feature, and terrain correlation between the databases

3.2.1.5 WST Cockpit

3.2.1.5.1 The WST shall replicate the KC-46 Aircraft cockpit and seats as defined by aircraft
data, from the flight deck partition forward using a combination of actual aircraft equipment and
simulated hardware equivalent to the aircraft in form, fit, function, feel, and finish.




Contract # FA8621-11-R-6251
Section J, Attachment #2
Page 34 of 183

3.2.1.5.2 The WST shall provide realistic communications to include intercom and interphone
to and from the boom operator, and radio transmissions to and from other aircraft and ground
stations (see the Glossary in paragraph 5.1 for a definition of interphone).

3.2.1.5.3 The WST cockpit emergency equipment, including Aircrew Flight Equipment (AFE),
shall be actual aircraft equipment in the same locations as in the aircraft (see the Glossary in
paragraph 5.1 for a definition of aircrew flight equipment).

3.2.1.5. 4 The WST cockpit shallhave NVIS compatible lights, displays, and controls IAW
KC-46 Aircraft data.

3.2.1.6  WST Non-Cockpit Aircraft Systems. The WST shall functionally replicate all KC-46
Aircraft non-cockpit systems and subsystems and are equivalent to KC-46 Aircraft operations,
performance, and interactions in all simulation environments.

3.2.1.7 WST Motion and Control Loading Systems. The WST shall include electrically
controlled and actuated motion and control loading systems that meet 14 CFR Part 60 Level D
and ARASQ Rev C Level D requirements.

3.2.1.8 WST Aural Cueing System. The WST shall include an aural cueing system that
meets 14 CFR Part 60 Level D and ARASQ Rev C Level D requirements.

3.2.1.9 WST Instructor Operator Station (10S)
3.2.1.9.1 The IOS shall be mounted on the flight deck aft of the aircrews’ positions.

3.2.1.9.2 During real-time operations the 10S shall provide the instructor full control over the
training event, and allow the instructor to switch to a different scenario within two minutes.

3.2.1.9.3 The fully functional 10S shall provide for WST operations, WST hardware and
software installation, integration, modification, and upgrades, and verification of the WST (see
the Glossary in paragraph 5.1 for a definition of verification).

3.2.1.9.4 The IOS shall provide a library of no less than 99 IC setup files for the WST and all
the databases.

3.2.1.9.5 The 10S shall provide control for weather and climate effects as specified in 14 CFR
Part 60 for Level D.

3.2.1.9.6 The IOS shall utilize computer workstations with touch screen input to present
pertinent information for use in simulation exercise initialization, modification, control, and
monitoring.

3.2.1.9.7 The I0S lights, displays, and controls shall not be visible from the cockpit and not
interfere with cockpit NVIS compatibility.

3.2.1.9.8 The IOS shall provide a color printer for producing color hard copies of the data
displayed on the 10S screens.

3.2.1.9.9 The I0S shall have mechanical switches to accomplish the following functions:
a. Engage or disengage the motion system and access ramp.

b. Emergency power off capability.
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Freeze and unfreeze the simulation exercise.
Shut down the electric control loading.

Variable brightness control of all 10S lights, displays, and controls from off to a
maximum or full brightness level.

3.2.1.9.10 The IOS shall provide a portable 10S control unit for over-the-shoulder instruction.

3.2.1.9.11 10S display and control software shall provide the following:

o o T @

5 e -

n.

Multiple simultaneous windows
Color.

Graphical representations of data and systems.
Icons and icon bars.

Pop-up windows.

Menus.

Tool bars.

Button bars.

Data displays.

Map displays (cross country).
Refueling tracks.

Aircraft tracks.

. Plot displays, including approach and departure, Instrument Landing System and Ground

Control Approach (ILS/GCA), FARP, moving models, and threats.

Track erase.

3.2.1.9.12 10S pages shall have consistent layout and nomenclature.

3.2.1.9.13 10S instructional features software shall provide for the following:

o o T @

Aircrew member switch monitoring.

Aircrew member display monitoring.

Problem freeze, parameter freeze, and system freeze.
Crash override.

Setting and resetting ICs in real-time.

Monitoring current conditions.

Mission recording and reviewing (automatic demonstrations, automatic playback,
automatic voice record and playback system, automatic message system).
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h. Event data logging.
i. Network data logging during local and DMO network events.
j. Displaying network health and status during local and DMO network events.

3.2.1.9.14 The 10S shall display information about the mission and aircrew member
performance with regards to planned versus actual mission execution.

3.2.1.9.15 The 10S shall provide for instructor loading of predetermined missions and present
on a single page mission flow, timeline, and pre-planned actions for the training session.

3.2.1.9.16 The 10S shall provide for manual setup of mission parameters for a training session
by the instructor.

3.2.1.9.16.1 The 10S shall provide for storing an entire mission setup in the IC library and
changing I1C parameters for a mission both offline and in real-time.

3.2.1.9.16.2 The IOS shall provide for the instructor to select an airfield to determine the
particular approach, departure, and ILS/GCA plots.

3.2.1.9.16.3 The IOS shall provide for the instructor to simulate activation of cargo
compartment and ground crew controls and equipment.

3.2.1.9.17 The 10S shall provide for the instructor to activate, deactivate, and set the parameters
for relocatable airfields, threats, visual models, and weather conditions.

3.2.1.9.18 The 10S shall provide for the instructor to manually and automatically activate
deactivate, and monitor aircraft malfunctions identified in the aircraft data.

3.2.1.9.18.1 Aircraft malfunctions shall accurately depict system responses to failures and to
demonstrate system’s performance and aircrew’s responses for abnormal and emergency
procedures contained in the approved aircraft flight manuals.

3.2.1.9.19 The 10S shall be able to adjust KC-46 ownship (WST), tanker, and receiver
parameters, including:

a. Position and Heading.
b. Ground Parameters.

c. Flight Parameters.

d. Environmental Conditions.

e. Aircraft configuration (see the Glossary in paragraph 5.1 for a definition of
configuration).

f. Quick starts and resetting of variables for the engines, Auxiliary Power Units (APUS),
and Inertial Reference Units (IRUs).

3.2.1.9.20 The 10S shall provide control of airfield and approach lighting, and insertion and
deletion of static and moving models as airfield obstacles.
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3.2.1.9.21 The IOS shall provide the instructor a graphic screen display(s) of the circuit breaker
panels and provide for the instructor to open and close circuit breakers on the WST circuit
breaker panels.

3.2.1.9.22 The IOS shall provide the capability to place the tanker and receiver aircraft in
predetermined aerial refueling tracks per ATP-56(B).

3.2.1.9.22.1 Aerial refueling standardized positions shall start from Rendezvous Initial Point
(RVIP) and end at post aerial refueling positions at the conclusion of aerial refueling.

3.2.1.9.22.2 Movement between each position for the tanker and receiver aircraft shall be both
instantaneous and transitional from one to another position.

3.2.1.9.22.3 The IOS shall provide for the instructor to control breakaway scenarios per ATP-
56B.

3.2.1.9.23 The IOS shall provide for moving the tanker and receiver aircraft completely outside
the refueling envelope to simulate overrun and underrun conditions.

3.2.1.9.24 The 10S shall display the following tanker and receiver aircraft information:

a. Airspeed, heading, latitude, longitude, altitude, attitude, and rate of climb and descent (in
feet per second).

b. Lateral, vertical, and longitudinal offsets relative to the tanker and receiver aircraft

positions.
c. Relative offsets from the ideal contact position in degrees and feet in a map view.
d. Fuel transfer information.
Number and duration of receiver contacts.
f. Aerial refueling systems’ status.
g. Rendezvous status and progress.
h. Rate of movement while moving to and from pre-contact (astern) and contact positions.

i. Display of tanker limits.

j.  Tanker and receiver aircraft Identification, Friend or Foe (IFF) and Tactical Air
Navigation (TACAN) frequencies.

3.2.1.9.25 The IOS shall provide for a moving map display which shows the following:
a. Threats with range rings.
b. Obstacles.

c. Planned flight route to scale, to include enroute airways, waypoints, airway markers, and
airports.

d. Aerial refueling tracks and areas.
e. Navigation aids (NAVAIDS).
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f. Terrain features.

g. Instructor selected mission information.

h. Airspace restrictions and boundaries.

i. Receiver(s) and tanker(s) icons to include enroute formations.
j.  Flight Information Region (FIR) boundaries.

3.2.1.9.26 The IOS shall provide for the instructor to build mission routes using the map
display.

3.2.1.9.27 The 10S shall provide for the instructor to “Drag and Drop” threats, ownship,
moving models, and obstacles at any location within the database.

3.2.1.9.28 The IOS shall provide for the instructor to both compose and select a set of
preprogrammed datalink messages, and set the conditions under which the datalink messages are
automatically sent to the WST.

3.2.1.9.28.1 The 10S shall provide for the instructor to enable and disable the automatic
sending of data link messages.

3.2.1.9.29 The IOS shall provide for the instructor to turn alarm bells and klaxon horns on and
off.

3.2.1.9.30 The 10S shall provide for instructor communication with the aircrew members over
any ownship simulated radio and directly over the intercom and interphone system.

3.2.1.9.31 When a WST and BOT are linked as a single aircraft, the 10S shall provide for
communication directly between the pilot instructor and boom operator instructor over a private
system or channel.

3.2.1.9.32 The 10S shall provide for the instructor to select a computer generated
communication simulation and act as a separate entity to communicate with the pilots.

3.2.1.9.32.1 The 10S shall provide for the instructor to enable and disable the computer
generated communication simulation.

3.2.1.9.33 The 10S shall provide for the instructor to activate and control a minimum of 64
DCS models simultaneously.

3.2.1.9.34 The DCS models shall be used for any combination of the following:

a. Airborne moving models, friendly and threat aircraft, with appropriate Infrared (IR) and
Radio Frequency (RF) characteristics.

b. Ground moving models, friendly and threat vehicles, with appropriate IR and RF
characteristics.

c. Thunderstorm models, with appropriate rain, visibility, and lightning effects.
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3.2.1.9.35 The IOS shall provide for the instructor to manually control moving models for a
lead formation aircraft and any other moving models with a hardware joystick to “fly” the
selected model.

3.2.1.9.35.1 Joystick control shall include airspeed, heading, altitude, and attitude.

3.2.1.9.35.2 Airspeed, heading, altitude, and attitude shall be displayed for the joystick
controlled moving model.

3.2.1.9.36 The IOS shall provide for the instructor to automatically control other aircraft, to
include formation aircraft and tanker aircraft, based on:

a. Instructor inputs for external lights on and off.
b. Simulated pilot skill and aggression levels.
c. Altitude, closure, and maneuvering settings.

3.2.1.9.36.1 The IOS shall provide for the instructor to select individual aircraft in the
formation for automatic control.

3.2.1.9.36.2 The IOS shall provide for the instructor to select the rendezvous procedures to be
utilized by the tanker and receiver aircraft for the established aerial refueling routes and locations
IAW ATP-56(B).

3.2.1.9.37 The IOS shall provide a minimum of 20 TCAS profiles.

3.2.1.9.38 A minimum of eight wind shear models shall be provided that meet the requirements
of 14 CFR Part 60, and are selectable by the instructor.

3.2.1.9.39 The 10S shall include help screens to provide explanations and assistance for
specific 10S functions.

3.2.1.9.40 The 10S shall provide separate pages for conducting automatic and manual tests for
initial and annual Simulator Certifications (SIMCERTS) (see the Glossary in paragraph 5.1 for a
definition of Simulator Certification).

3.2.1.9.41 The IOS shall provide Snapshot Store and Recall Function to quickly save 20 or
more snapshots of the WST’s conditions and parameters at any time during the mission which
can be used to restore the WST to that previous state.

3.2.1.9.42 The IOS shall automatically make a continuous recording of the simulated mission,
to include visual, cockpit video and audio, and aural cues that can be replayed in the WST or on
the Brief/Debrief System (B/DS).

3.2.1.9.42.1 The continuous mission recording shall be available for replay through an instant
replay page at the 10S.

3.2.1.9.42.2 The continuous mission recording shall not be erased if interrupted due to both
computer stoppage or power failure.

3.2.1.9.42.3 The continuous mission recording shall be paused whenever the simulator is in
system freeze.
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3.2.1.9.42.4 The 10S shall allow the instructor to make 20 or more mark points per hour during
mission recording for both debrief or replay purposes in the WST.

3.2.1.9.42,5 The 10S shall provide for the instructor to add comments or notes to mark points.

3.2.1.10 WST Brief/Debrief System

3.2.1.10.1 The B/DS shall provide for conducting WST training mission briefings and
debriefings to include debriefing of aircrew member performance.

3.2.1.10.2 The WST shall provide an off platform interactive aircrew member B/DS with the
real-time capability to play, pause, stop, fast reverse, fast forward, zoom in and out, and pan
through a re-creation of the training mission using both planning and recorded data and imagery.

3.2.1.10.3 For training mission briefings using planning data, the B/DS shall provide:

a. An overhead view of the ownship’s taxi path overlaid on a scalable approach plate
graphic.

b. An overhead view of the ownship’s flight path overlaid on a scalable topographic map.

3.2.1.10.4 On-board video camera(s) and voice recorders shall capture aircrew member actions
and audio, to include cockpit, instructor, and radio and interphone communications for debrief.

3.2.1.10.5 Audio, video, and recorded WST mission data shall be stored electronically and
downloaded to the B/DS within three minutes from activation at the B/DS.

3.2.1.10.6 The B/DS shall provide for the instructor to play back the recorded training mission
in its entirety, from any mark point, and from any point in time.

3.2.1.10.7 For training mission debriefings using the recorded data downloaded from the WST,
the B/DS shall provide:

a. An overhead view of the ownship’s taxi path overlaid on a scalable approach plate
graphic with a selectable transparent icon or aircraft model with the nose and main gear
trucks and pilot’s and copilot’s seats so the aircrew can see the trucks’ and pilots’
positions during taxi playback.

b. An overhead view of the ownship’s approach path overlaid on a scalable topographic
map with glide slope indicated.

C. A side view of the ownship’s approach path overlaid on a scalable terrain elevation
graphic with glide slope indicated.

d. An overhead view of the KC-46 ownship’s (WST) complete mission flight path overlaid
on a scalable topographic map.

e. Other airborne models’ flight path overlaid on the same scalable topographic map as the
ownship’s flight path.

f. Cockpit switch positions, control positions, display information, and indicator reading.

g. Forward FOV imagery for the selected eye point.



Contract # FA8621-11-R-6251
Section J, Attachment #2
Page 41 of 183

h. Timeline of the mission with event markers for all tankers and receivers.
i. Display of recorded audio and video from the WST cockpit.

3.2.1.10.8 The B/DS shall provide a color printer to print copies of any of the B/DS’s displays,
to include printing of aircrew member performance data.

3.2.1.11 WST Threat Generation System

3.2.1.11.1 The threat generation system shall use eXpert Common Immersive Theater
Environment (XCITE) threat generation software and utilize the functions, capabilities, and
models of that threat generation software.

3.2.1.11.2 The threat generation system shall be provided to generate both threat and non-threat
emitters as identified in the KC-46 Aircraft SS (see the Glossary in paragraph 5.1 for a definition
of emitter).

3.2.1.11.3 The threat generation system shall be a server-based computer system providing
single ship, local network, and MAF DMO modes of operation.

3.2.1.11.4 Threat generation system emitters shall be modeled in the visual system databases
and displayed by the WST visual system.

3.2.1.11.5 Threat generation system emitter signal sensing shall be correlated in real-time, with
terrain and features in the visual system database.

3.2.2 Boom Operator Trainer (BOT)
3.2.2.1 General BOT Requirements

3.2.2.1.1 The BOT shall provide for initial qualification, requalification, continuation, and
upgrade training of boom operators in KC-46 Aircraft aerial refueling procedures as listed in
Tables 3.1.3.2.7 and 3.1.3.3.3 above.

3.2.2.1.2 The design, performance, and fidelity of the BOT shall provide training for those
MTTL tasks assigned to the BOT.

3.2.2.1.3 The BOT shall provide training for all fielded versions of KC-46 aircraft Operational
Flight Programs (OFPs).

3.2.2.1.4 The BOT shall replicate the KC-46 Aircraft Aerial Refueling Operator (ARO) station
and the design shall meet the device Boom Operator Simulator Standards, Validation, Function
and Subjective requirements set forth in ARASQ Rev C for Level 2 (see the Glossary in
paragraph 5.1 for a definition of Aerial Refueling Operator).

3.2.2.1.5 The BOT shall meet the Quality Performance Standards for a Level D FFS specified
in 14 CFR Part 60 Table A2A, Full Flight Simulator (FFS) Objective Tests, Test Entry Numbers
2.¢.9, Phugoid Dynamics, and 2.c.10, Short Period Dynamics (see the Glossary in paragraph 5.1
for a definition of phugoid).

3.2.2.1.6 BOT transport delay, as defined for the WST, shall be 100 ms or less.
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3.2.2.1.7 At the MOBs, the BOT shall operate as both an unclassified and a classified training
device with classification-appropriate processing architectures and data storage mechanisms.

3.2.2.1.8 The BOT shall provide for visually scanning for air traffic and threats in all mission
segments with the ARO station displays.

3.2.2.1.9 The BOT shall automatically download and store, for later retrieval, flight data and
simulation data identified in the SOW for SOQA, after every BOT training session.

3.2.2.1.10 The BOT shall provide the following subsystems:

a. Image Generator System.

b. Databases.

c. ARO station.

d. Non-ARO station Aircraft Systems.

Motion and Control Loading Systems.
f. Aural Cueing System.
g. Instructor Operator Station.
h. Brief/Debrief System.
3.2.2.2 BOT Image Generator (IG) System

3.2.2.2.1 The BOT IG system shall provide the boom operator with visual representations to
enable the boom operator to identify visual cues from the external environment, aerial refueling
boom, centerline drogue, WARPSs, and receiver aircraft, and provide the boom operator with
situational awareness during the course of KC-46 Aircraft missions.

3.2.2.2.2 The IG system provided shall be the same type of IG system used for the WST Visual
System and meet the same requirements as described in Paragraph 3.2.1.2 and subparagraphs,
except for specific requirements that relate to NVIS and display system.

3.2.2.2.3 The IG system shall provide ARO imagery that meets the appearance, performance,
and functional requirements of the actual KC-46 Aircraft imagery, including IR imagery.

3.2.2.2.4 The IG system shall correlate receiver aircraft control surface articulation and
animation with the control inputs generated by the respective receiver piloting algorithms (see
the Glossary in paragraph 5.1 for a definition of algorithm).

3.2.2.2.5 The IG system shall provide the display modes of the KC-46 Aircraft ARO station at
the KC-46 Aircraft update rate in day, night or dusk modes both with and without weather and
other effects as specified in Paragraph 3.2.1.2 and subparagraphs.

3.2.2.2.6 Inthe event of IG system overload, scene overload management shall maintain the
visible details on all the active aircraft to be refueled.
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3.2.2.3 BOT Databases

3.2.2.3.1 The BOT shall use the same worldwide database, airfield models, and high resolution
areas as the WST and meet the same requirements as described in Paragraph 3.2.1.4 and
subparagraphs.

3.2.2.3.2 Aerial refueling boom and WARPs and centerline drogues graphic models that
represent actual aircraft boom and WARPs and centerline drogues and their functionality shall be
provided.

3.2.2.3.2.1 Aerial refueling boom and WARPs and centerline drogues model textures shall be
generated using accurate textures and photographic images of the boom and WARPs and
centerline drogues.

3.2.2.3.3 Receiver aircraft models that represent all the aircraft listed in ATP-56(B) shall be
provided.

3.2.2.3.3.1 The receiver aircraft model textures shall be generated using accurate textures and
photographic images of the ATP-56(B) aircrafts.

3.2.2.3.3.2 Tanker and receiver aircraft with correct aircraft lighting shall be provided to
include:

a. Landing lights.
b. Taxi lights.
c. Upper and lower anti-collision lights.
d. Wing illumination lights.
Left and right position lights.
f. Left and right anti-collision lights.
g. Runway turnoff lights.
h. Air refueling Pilot Director Lights (PDL) (boom refueling).

i. Drogue contact/flow/disconnect lights.
j.  Formation strip lights.

k. Aerial refueling illumination lights.

I.  Boom lights.

m. Navigation lights.

n. Tail mounted flood lights.

0. Logo lights.

p. Engine nacelle lights.

g. Probe lights.



Contract # FA8621-11-R-6251
Section J, Attachment #2
Page 44 of 183

3.2.2.3.3.3 Tanker and receiver aircraft with correct moving and non-moving features shall be
provided to include:

Rudder.

o o

Ailerons.

o

Flaps (trailing edge).

o

Slats (leading edge - sometimes called leading edge flaps).

Spoilers and speedbrakes.

=h

Elevator.

Horizontal stabilizer.

> @

Trim tabs (for rudder, ailerons, stabilizer, and elevator).
i. Receptacle, slipway, and receptacle doors.

j. Landing gear doors.

k. Boom and boom control surfaces including boom hoist cable.
I. Drogue and hose.

m. WARP drogues and ram air turbine.

n. Antenna(s).

0. Propellers.

p. Wing and engine movement.

g. Cabin entry doors (non-moving).

r. Cargo door (hon-moving).

s. Cockpit windows (non-moving).

t. Ram air inlet door (non-moving).

u. Ram air exhaust door (non-moving).

v. APU air inlet door (non-moving).

w. Compartment access doors (non-moving).

X. Cabin pressure relief doors (non-moving).

3.2.2.3.3.4 The greatest visual detail on the tanker and receiver aircraft shall be the boom nozzle
area and from the receiver nose to the area one foot aft of the aerial refueling receptacle.

3.2.2.3.4 A rreceiver aircraft pilot model shall be provided that has articulating arms, head, and
fingers and a red moving and flashing light source for signaling the boom operator during aerial
refueling without radio communications.
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3.2.2.4 BOT ARO station

3.2.2.4.1 The BOT shall replicate the KC-46 Aircraft interior, including ARO station and seats
as defined by aircraft data, from the flight deck partition to a point at least 18 inches aft of both
the ARO station and door one left using a combination of actual aircraft equipment and
simulated hardware equivalent to the aircraft in form, fit, function, feel, and finish.

3.2.2.4.2 The ARO station shall provide communications to include
a. Boom interphone.
b. Intercom and interphone to and from the WST.
c. Radio transmissions to and from the simulated receiver aircraft.

3.2.2.4.3 The ARO station emergency equipment, including AFE, shall be actual aircraft
equipment in the same locations as in the aircraft.

3.2.25 BOT Non-ARO Station Aircraft Systems. The BOT shall functionally replicate all
KC-46 Aircraft non-ARO station systems and subsystems (excluding cabin doors and lavatory)
and are equivalent to KC-46 Aircraft operations, performance, and interactions in all simulation
environments.

3.2.2.6 BOT Motion and Control Loading Systems. The BOT shall include an electrically
controlled and actuated motion and control loading systems that meets ARASQ Rev C Level 2
and meets the requirements for a Level D FFS under 14 CFR Part 60 Table A2A, Full Flight
Simulator (FFS) Objective Tests, Test Entry Numbers 2.¢.9, Phugoid Dynamics, and 2.¢.10,
Short Period Dynamics.

3.2.2.7 BOT Aural Cueing System

3.2.2.7.1 The BOT shall use the same aural cueing system as the WST and meet the same
requirements as described in Paragraph 3.2.1.8 and subparagraphs.

3.2.2.7.2 The BOT shall provide audio cues that replicate the KC-46 Aircraft sounds heard by a
boom operator.

3.2.2.8 BOT Instructor Operator Station (10S)

3.2.2.8.1 The BOT IOS shall be mounted on the motion base near the ARO station to allow a
single instructor to operate the 10S.

3.2.2.8.2 The IOS shall include a portable control unit to allow a single instructor to operate the
IOS while seated at an ARO station position.

3.2.2.8.3 The BOT shall use the same type of 10S as the WST and meet the same requirements
as described in Paragraph 3.2.1.9 and subparagraphs.

3.2.2.8.4 The 10S shall provide the following automated tanker maneuvers:
a. All-engine takeoff and landing.

b. Normal takeoff with straight and climbing turn departures.
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c. Normal landing.
d. Crosswind takeoff.

Enroute climb.
f.  Normal and penetration descent approach patterns.
g. Go-around.
h. Abort,
i. Underrun.
j.  Overrun.

k. Tanker Breakaway.

3.2.2.8.5 The IOS shall be able to adjust KC-46 ownship (BOT), and receiver parameters,
including:

a. Position and heading.
b. Ground parameters.

c. Flight parameters.

d. Environmental conditions.

e. Aircraft configuration, including tanker autopilot on and tanker autopilot off.
f. Engines and APU starting and resetting of variables.

3.2.2.8.5.1 Parameters that can be set by the instructor while mission building shall be
adjustable during a training session without interruption.

3.2.2.8.6 The IOS shall provide for the instructor to manually control the ownship and receiver
model’s airspeed, heading, altitude, and attitude.

3.2.2.8.7 The IOS shall provide for the instructor to automatically control the ownship and
receiver model based on instructor inputs.

3.2.2.8.7.1 The IOS shall provide for the instructor to simultaneously position the ownship and
receiver model in the lateral, longitudinal and vertical directions, and roll, pitch, and yaw axes;
however, any changes shall not take effect until the instructor executes the change.

3.2.2.8.7.2 The IOS shall provide for the instructor to modify ownship and receiver closure
parameters from the observation position through the reform position (e.g., closure rate, high or
low in envelope); however, any changes shall not take effect until the instructor executes the
change.

3.2.2.8.8 The 10S shall provide for the instructor to independently control the following:
a. Receiver external lights.

b. Ownship and receiver simulated pilot skill and aggression levels.
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o

Receiver receptacle.

o

Receiver disconnects.

Receiver manual boom latch.

f. Receiver control surfaces.

g. Selection of individual receiver aircraft in formation for control.
h. Opening and closing the probe.

3.2.2.8.9 The 10S shall provide for the instructor to automatically move the receiver model in
response to the boom operator’s actuation of the PDL and movement of the boom.

3.2.2.8.10 The 10S shall provide for the instructor to place the receivers and ownship in
predetermined aerial refueling tracks per DoD FLIP AP/1B and random tracks via latitude and
longitude.

3.2.2.8.10.1 Aerial refueling standardized positions shall start from RVIP and end at post aerial
refueling positions at the conclusion of aerial refueling.

3.2.2.8.10.2 Movement between each position for each individual receiver and ownship shall be
both instantaneous and transitional from one to another position.

3.2.2.8.10.3 The 10S shall provide for the instructor to control ownship and receiver breakaway
scenarios per ATP-56(B), including single aircraft maneuvers.

3.2.2.8.11 The 10S shall provide for moving the receiver and ownship completely outside the
refueling envelope to simulate overrun and underrun conditions.

3.2.2.8.12 The 10S shall display the following receiver and ownship information:
Airspeed, heading, latitude, longitude, altitude, and attitude.

- o

Lateral, vertical and longitudinal offsets relative to the receiver and tanker position.

o

Relative offsets from the ideal contact position in degrees and feet with a map view.

o

Fuel transfer information.

Ownship gross weight and Center of Gravity (CG).

f. Number and duration of receiver contacts.
g. Aerial refueling systems’ status.
h. Rendezvous status and progress.

i. Rate of movement while moving to and from astern (pre-contact) and contact positions.

j. PDL indications.

=~

. Communication panel settings and activation.
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3.2.2.8.13 The IOS shall provide for the instructor to monitor performance of boom operator
checklists pertaining to aircraft operations by stepping through the checklist as it is processed
and highlighting boom operator errors and omissions.

3.2.2.8.13.1 The 10S shall provide for the instructor to both suspend and change the training
mission as a result of the boom operator’s proficiency, errors, and omissions.

3.2.2.8.14 The IOS shall provide for the instructor to manually and automatically activate,
deactivate, and monitor ARO station malfunctions identified in the aircraft data.

3.2.2.8.15 ARO station malfunctions shall accurately depict system responses to failures and to
demonstrate system’s performance and flight crew responses for abnormal and emergency
procedures contained in the approved aircraft flight manuals.

3.2.2.9 BOT Brief/Debrief System. The BOT shall use the same type of B/DS as the WST
and meet the same requirements as described in Paragraph 3.2.1.10 and subparagraphs.

3.2.3 Fuselage Trainer (FuT)

3.2.3.1 General FUuT Requirements

3.2.3.1.1 The Fuselage Trainer (FuT) shall consist of a full-scale replica of the KC-46 Aircraft
cargo compartment starting at and including door one left (forward entry door) including the aft
entry door (bulk cargo door); fully functional cargo door; entry doors; an ARO station with all
functionality for cargo ground training; the outside underbody of the fuselage from the forward
edge of the FuT to a minimum of eight feet aft of the FARP/ground fueling and de-fueling panel
or cargo door whichever is further aft; an aircraft interior cargo area with all contours,
restrictions, cargo floor, rollers, permanent equipment, and attached equipment as in the actual
aircraft. (see the Glossary in paragraph 5.1 for a definition of Fuselage Trainer).

3.2.3.1.2 The FuT shall provide the KC-46 Aircraft equipment and components needed for
cargo loading and unloading, AE, passenger handling, aircrew and passenger emergency egress
and safety, firefighting, aircrew ground refueling and FARP training.

3.2.3.1.3 The design, performance, and fidelity of the FUT shall provide training for those
MTTL tasks assigned to the FuT.

3.2.3.1.4 The FuT main cargo deck shall be the same distance above the ground as the aircraft
main cargo deck and interface with AF aerial port material handling equipment (see the Glossary
in paragraph 5.1 for a definition of aerial port).

3.2.3.1.5 The FARP/ground refueling and de-fueling panel shall be the same distance above the
ground as the aircraft FARP/ground refueling and de-fueling panel.

3.2.3.1.6 The FARP refueling/defueling panel on the FuT shall have fuel hose connections that
replicate those on the aircraft.

3.2.3.1.7 Instructor controls, trainer controls, and flight deck displays necessary for training
shall be placed in an easily accessible location adjacent to the FuT for crewmember and
instructor use.
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3.2.3.2 FuT Aural Cueing System

3.2.3.2.1 The FuT shall use the same type of aural cueing system as the WST and shall replicate
the amplitude and frequency of all aircraft alarms, warnings, PA system communications, and all
system control station sounds heard during the course of cargo loading and unloading operations,
to include all normal, abnormal, and emergency procedures.

3.2.3.2.2 FuT aural cueing system volume control(s) shall have an indication of sound level
setting which meets the requirements of 3.2.3.2.1.

3.2.3.3 FuT Emergency Egress and Safety Equipment

3.2.3.3.1 The FuT shall include the emergency equipment IAW KC-46 Aircraft data and
necessary for emergency egress and safety training.

3.2.3.3.2 The FuT shall provide operational doors, emergency egress equipment, and safety
equipment IAW KC-46 Aircraft data, except for the aft left door which shall operate but not
include an operational slide raft.

3.2.3.3.2.1 Doors, emergency egress equipment, and safety equipment shall be resettable within
30 minutes.

3.2.3.3.3 The FuT shall provide aircrew training on the stowage and employment of AFE.

3.2.3.3.3.1 The FuT shall provide a functional oxygen system with controls, displays, and
breathable air.

3.2.3.3.4 The FuT shall provide the aircrew firefighting equipment IAW KC-46 Aircraft data.

3.2.3.3.4.1 The FuT shall provide functional fire warning systems, alarms, and displays to the
extent necessary to accomplish firefighting training.

3.2.3.4 Cargo Material Handling Equipment. The FuT shall provide the following
equipment for securing cargo loads IAW the KC-46 Aircraft data:

a. Twenty (20) 463L Pallets (see the Glossary in paragraph 5.1 for a description of 463L
pallets) (National Stock Number (NSN) 1670-00-820-4849 CT).

b. Eight (8) Cargo Pallet Tie-Down Top Nets (NSN 1670-00-969-4103 CT).

c. Sixteen (16) Cargo Pallet Tie-Down Side Nets (2 per top net) (NSN 1670-00-996-2780
CT).

d. Six (6) Pallet Couplers (see the Glossary in paragraph 5.1 for a description of pallet
couplers) (NSN 1670-01-487-8743 CT).

e. Seventy (70) Nylon Tie-down Straps (NSN 1670-00-725-1437).

f. Four (4) Cargo Pallet Covers (NSN 3990-00-930-1480).
g. Twenty-four (24) 10,000 Pound Tie-down Chains (NSN 1670-00-518-8405).
h. Twenty-four (24) 10,000 Pound Chain Adjusters (NSN 1670-00-212-1149).
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One (1) Halvorsen Loader (25K) (NSN 3930-01-480-9519CT)
One (1) Forklift (10K) (NSN 3930-01-087-3105)

3.2.3.5 Cargo Practice Loads. The FuT shall provide the following non-operational practice
loads, using actual equipment and materials, for the assigned MTTL tasks:

a.
b.

One (1) M880 (Pickup Truck) or Equivalent (NSN 2320-00-579-8942).

One (1) Fighter Engine Trailer with a simulated fighter engine (NSN 1740-01-381-2919)
(see the Glossary in paragraph 5.1 for a description of an engine trailer).

One (1) B-1 Stand (NSN 1730-00-390-5618) (see the Glossary in paragraph 5.1 for a
description of a B-1 stand).

Five (5) F-22 Fighter Aircraft Jacks — Two (2) Nose Landing Gear (NSN1730-00-781-
9711) and Three (3) Main Landing Gear (NSN 1730-00-865-7838).

Ten (10) Inert Fire Bottles (NSN 4210-01-140-2233).
One (1) Inert Liquid Oxygen (LOX) Cart (NSN 3655-00-043-4062).

Two (2) Purged F-16 Wing Tanks (NSN 1560-01-151-6156) and One (1) F-16 Wing
Tank Trailer (NSN 1730-01-355-8410).

One (1) Stack of Fifteen 463L Pallets (NSN1670-00-820-4849 CT).

One (1) Stack of Five 463L Pallets (NSN1670-00-820-4849 CT).

Ten (10) 55 Gallon Drums (Metal or Plastic) filled with sand (NSN 8110-00-597-2353).
Ten (10) Generic Warehouse Wood Pallets (notionally 48"Wx40"L).

Ten (10) Empty Ammunition crates (NSN 8140-01-366-0523).

Two (2) Generic Empty Metal Tool Boxes with Operable Wheels (notionally
42"Wx18"Dx60"H).

Four (4) Generic Empty Wooden or Plastic Crates (notionally 36"Lx22"Wx22"H).

Two (2) Internal Airlift and Helicopter Slingable-Container Units (ISUs) 90KCI (see the
Glossary in paragraph 5.1 for a description of an Internal Airlift and Helicopter
Slingable-Container Unit) (NSN 8145-01-465-4140).

Two (2) ISU 80s (NSN 8145-01-501-0843).
Two (2) ISU 60s (NSN 8145-01-465-3629).
Two (2) 10 Passenger Seating Pallets (NSN 1680-01-572-0471).
Two (2) 15 Passenger Seating Pallets (NSN 1680-01-595-4110).

One (1) simulated Air Transportable Galley/Lavatory Comfort Pallet with functional
installation connections (NSN 7360-01-328-5127).
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3.2.3.6 Aeromedical Evacuation Equipment. The FuT shall provide the following AE
equipment:

a. One (1) Patient Support Pallet (PSP) (see the Glossary in paragraph 5.1 for a description
of Patient Support Pallet) (NSN 6530-01-567-4805).

b. One (1) Litter Stanchion Augmentation Sets (LSAS) (NSN 1680-01-558-5867) (see the
Glossary in paragraph 5.1 for a description of Litter Stanchion Augmentation Set).

c. One (1) Stanchion Litter System (SLS) (NSN 6530-01-589-2284) (see the Glossary in
paragraph 5.1 for a description of Stanchion Litter System).

3.2.3.7 EuT Facility Interface. FuT shall interface with the facility electrical system, fire
detection, alerting, and suppression systems, and Heating, Ventilating, and Cooling (HVAC)
system for climate control.

3.2.4 Learning Management System (LMS)

3.2.4.1 General LMS Requirements

3.2.4.1.1 The Learning Management System (LMS) and courseware shall conform to the ADLS
Shareable Content Object Reference Model (SCORM) specifications, and provide the following
capabilities to manage courseware and users (see the Glossary in paragraph 5.1 for a definition of
Learning Management System and Shareable Content Object Reference Model):

a. LMS system access control.

b. Courseware evaluation reporting.

c. Student progress monitoring.

d. Instructor intervention with individual students.
e. Formal test presentation.

f. Data transfer between LMS and the TMS.

3.2.4.1.2 The design, performance, and fidelity of the LMS shall provide training for those
MTTL tasks assigned to the LMS.

3.2.4.1.3 Atthe FTU, the LMS shall run courseware for FTU students from an internal server.

3.2.4.1.4 Atthe MOBs, the LMS shall use the ADLS to run the courseware for pilots, boom
operators, AE personnel, and remote aircrews.

3.24.1.4.1 Atthe MOBs, the LMS shall provide a secondary non-proprietary method to access
and run the courseware when no access to the ADLS is available (see the Glossary in paragraph
5.1 for a definition of non-proprietary).

3.2.4.1.5 The courseware shall mark student progress within the training material using a
“bookmark” to allow the student to restart the lesson from the bookmark (see the Glossary in
paragraph 5.1 for a definition of bookmark).
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3.2.4.1.6 The courseware shall provide for the student to browse course or lesson materials
previously accomplished (see the Glossary in paragraph 5.1 for a definition of browse).

3.2.4.1.7 The LMS shall provide for the collection of the following data:
a. CBT response data for time on question, lesson, page, and section.
b. Accumulated CBT response data for later analysis.
c. CBT decision (logic evaluation and program path) data.
d. Aircrew member comments.
e. Aircrew member performance, quizzes, and tests scores.

3.2.4.2 Learning Center Computer Workstations

3.2.4.2.1 Student computer workstations shall be a computer capable of supporting two or more
high definition monitors, full keyboard, optical mouse, 21 inch or larger touch screen high
definition monitor(s), enhanced graphics, read and write portable media device, up-to-date
Technical Orders and Associated Directives, digital audio and video, headset, and internet access
(see the Glossary in paragraph 5.1 for a definition of high definition).

3.2.4.2.1.1 The student computer workstations shall be able to access the ADLS website via the
LMS and run the KC-46 ATS lessons.

3.2.4.2.2 Instructor computer workstations shall provide for classroom presentation of
multimedia CBT and instructor-led training (see the Glossary in paragraph 5.1 for a definition of
multimedia).

3.2.4.2.2.1 Instructor computer workstation shall be a podium with a student computer
workstation per paragraph 3.2.4.2.1, and a 50 inch or larger touch screen high definition display,
self-powered speakers, a printed-material projector (e.g., overhead projector), electronic white
boards, and internet access.

3.2.4.2.2.2 The instructor computer workstation shall provide for access to the ADLS website
via the LMS and run the KC-46 ATS lessons.

3.2.4.3 Learning Center Requirements

3.2.4.3.1 A Learning Center shall be provided at each site to include all student computer
workstations and classrooms with instructor computer workstations.

3.2.4.3.2 For the Learning Center computer workstations, 60% shall have posters with half-size
or larger photographic depictions of all the KC-46 cockpit control panels and 40% shall have
posters with half-size or larger photographic depictions of all the KC-46 boom operator control
panels.

3.2.5 Courseware

3.2.5.1 Courseware shall provide aircrew trainees at each site with CBT, ATD, and instructor-
led training on KC-46 Aircraft procedures, systems, principles, and operation.

3.2.5.1.1 Courseware shall provide CRM training.
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3.2.5.1.2 Courseware shall provide “in-unit” KC-46 upgrade and preparation training (see
Paragraph 3.1.3.3.1) and be accessible via the internet.

3.2.5.2 Courseware shall consist of printed materials, digital materials, CBT lessons, classroom
lessons, ATD exercises including flight training lesson plans, and student and instructor guides.

3.2.5.2.1 Student and instructor guides for ATD exercises shall include a description of the
Aircraft mission scenarios, ATD mission scenarios, and the IC sets selectable through the ATD
10S.

3.2.5.3 CBT courseware shall be self-paced, stand-alone Interactive Multimedia Instruction
(IM1) consistent with Level | through Level IV ICW definitions (see Military Handbook (MIL-
HDBK-) 29612) for ICW definitions), and run on both the student and instructor workstations.

3.2.5.4 Courseware shall be developed to provide no less than 10% ICW Level 1V and no less
than 25% ICW level IV and I11 combined.

3.2.5.5 Courseware shall be developed using non-proprietary, commercially available tools
compatible with ADLS.

3.2.5.5.1 Courseware shall use standardized features, templates, and processes to provide
uniformity within and between courses.

3.2.5.5.2 Courseware shall include the Advanced Distributed Learning (ADL) registry
specification metadata in Content Packages that are SCORM conformant (see the Glossary in
paragraph 5.1 for a definition of metadata).

3.2.5.5.3 Changes and modifications to the existing courseware lesson format, structure, or
content shall comply with SCORM standards and specifications.

3.2.6 Other Training Devices
3.2.6.1 Pilot Part Task Trainer (PTT)

3.2.6.1.1 The pilot Part Task Trainer (PTT) shall be a flat panel, touch screen interactive
computer-based system to provide instructor independent aircraft commander and pilot training
in avionics, mission computer, aircraft subsystems, and checklist procedures (see the Glossary in
paragraph 5.1 for a definition of Part Task Trainer).

3.2.6.1.2 The pilot PTT shall provide training in pre-flight, in-flight, and post-flight operations.

3.2.6.1.3 The pilot PTT shall train all fielded versions of aircraft Operational Flight Programs
(OFPs).

3.2.6.2 Boom Operator Part Task Trainer (PTT)

3.2.6.2.1 The boom operator PTT shall be a flat panel, touch screen interactive computer-based
system to provide instructor independent boom operator training in ARO station operation,
aircraft subsystems, and checklists procedures.

3.2.6.2.2 The boom operator PTT shall provide training in pre-flight, in-flight, and post-flight
operations.

3.2.6.2.3 The boom operator PTT shall train all fielded versions of aircraft OFPs.
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3.2.7 Training Management System (TMS)

3.2.7.1 The TMS shall use the Government owned GTIMS software and applications.
3.2.7.2 The TMS shall provide for the following:

a. Flight and ground training management

b. Scheduling, accounting

c. Tracking of student training

d. Report generation

e. Electronic grade book functions.
3.2.7.3 Flight and ground training management data requirements for the TMS shall include:

Flying Hours Data.

T o

Simulator Hours Data.

o

Training Event Grade.

o

Student Biography Data.

Class Schedule.

f. Training Syllabus.

g. Simulator Training Grade.

h. Simulator Training Information.

3.2.7.4 The TMS shall collect evaluations and feedback from aircrew members using the
internet, Compact Disc - Read Only Memory (CD-ROM), or Digital Versatile Disc (DVD).

3.2.7.5 All KC-46 ATS sites and devices shall interface via the TMS.
3.2.7.6 The TMS system shall provide user accounts for AF-approved personnel.

3.2.7.7 The TMS shall interface with the AETC Technical Training Management System
(TTMS), the AMC Global Decision Support System (GDSS) and Aviation Resource
Management System (ARMS), the LMS (see Paragraph 3.2.4), the ADLS (see Paragraph 3.2.4),
and the internet including the .mil domain (see the Glossary in paragraph 5.1 for a definition of
Global Decision Support System).

3.3 Training System Support Center (TSSC)

3.3.1 TSSC General Requirements

3.3.1.1 The TSSC shall maintain, repair, update, modify, and support ATS courseware,
software, databases, and hardware.

3.3.1.2 The TSSC shall provide for electronic distribution of any ATS change to all sites.

3.3.1.3 The TSSC systems shall provide user accounts for AF-approved personnel.
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3.3.1.4 The TSSC shall include the following subsystems:
a. Courseware Support System.
b. Software Support System.
c. Database Support System.
d. Logistics Support System.

e. Configuration Management System (see the Glossary in paragraph 5.1 for a definition of
Configuration Management).

3.3.2 Courseware Support System (CSS). The ATS Courseware Support System (CSS) shall
provide for creating, maintaining, updating, and improving courseware that meets SCORM
requirements as specified by paragraph 3.2.5, including lesson structure, text and graphics,
simulations, and tests.

3.3.3 Software Support System (SSS)

3.3.3.1 The Software Support System (SSS) shall provide for creating, maintaining, updating,
improving, and distributing the software for the ATS.

3.3.3.2 SSS shall include a computer system compatible with the all ATS computer-based
systems.

3.3.4 Database Support System (DSS)

3.3.4.1 The Database Support System (DSS) shall provide for creating, maintaining, updating,
improving, and displaying the ATS visual, sensor, and threat generator databases, airfield
models, and high resolution areas.

3.3.4.1.1 The DSS shall provide for the insertion of new airfield models and high resolution
areas and their associated radio aids and NAVAIDS in the ATS visual, sensor, and electric
combat databases.

3.3.4.1.2 The DSS shall provide for adding terrain and cultural features, threats (fixed and re-
locatable), moving models, and changing model and feature types in the ATS visual, sensor, and
electric combat databases.

3.3.4.2 The DSS shall implement visual scene, airfield model, and all model modifications,
within the times listed in 14 CRF Part 60, Appendix A, Attachment 3.

3.3.4.3 The DSS shall provide for the importing and exporting of ATS visual and sensor
databases, airfield models, and high resolution areas files into Common Database Standard
formats.

3.3.5 Logistics Support System (LSS)

3.3.5.1 The Logistics Support System (LSS) shall provide for updating, repairing and
maintaining the hardware for the ATS.

3.3.5.2 The LSS shall provide the following:
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a. Maintenance data collection and reporting (see the Glossary in paragraph 5.1 for a
definition of data collection).

b. Inventory control.
c. Logistics support analysis data collection.
d. Technical publications and engineering data maintenance and distribution.
e. Remote access to the LSS by the AF.
3.3.6 Configuration Management System (CMS)

3.3.6.1 The Configuration Management System (CMS) shall provide for updating and
maintaining the configuration documentation for the ATS and the TSSC technical library.

3.3.6.2 The CMS shall provide the following:
a. Control ATS change activity.
b. Provide traceability to system requirements.
c. Provide traceability to training requirements.
d. Facilitate aircraft, mission, and objective change impact analysis.
e. Produce status accounting reports.

3.3.7 TSSC Facility Requirements

3.3.7.1 TSSC equipment shall operate throughout the temperature range of 50 Degrees
Fahrenheit (°F) to 85°F and relative humidity range of 20% to 80% (non-condensing).

3.3.7.2 TSSC equipment shall operate with standard voltage 208/120 Volts (V), 60-Hz.

3.4 Design and Construction

3.4.1 Reserve Capacity and Growth Capability

3.4.1.1 Computational system resources, memory, input and output, and processors shall have
at least 100% spare capacity and in addition at least 100% expansion capabilities.

3.4.1.2 Each Central Processing Unit (CPU) shall have a minimum Required Spare Time (RST)
of 100% spare processing time capacity unless specifically exempted.

3.4.1.3 RST shall be immediately available for additional CPU processing without any
hardware modification or change to the software architecture.

3.4.2 Device and Equipment Relocation. The ATS design shall facilitate device and
equipment relocation, to include system tear down, movement, reassembly, test, and certification
within six months.

3.4.3 Availability. Each ATS device shall provide a minimum operational availability of 98%
throughout the life of the contract (see the Glossary in paragraph 5.1 for how to calculate
availability).
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3.4.4 Safety. The ATS shall incorporate features that eliminate or control to an acceptable
level, trainer specific hazards that affect the safety of aircrew members, instructors, and
maintainers during operation, support, and maintenance IAW Military Standard (MIL-STD-)
882D and applicable Occupational Safety and Health Administration (OSHA) directives.

3.4.4.1 Fire Detection and Suppression

3.4.4.1.1 The ATS shall comply with the requirements of AF Occupational Safety and Health
(AFOSH) STD 91-118 and Uniform Fire Code (UFC) 3-600.

3.4.4.1.2 The ATS fire detection system shall consist of overheat and products-of-combustion
sensors, and associated alarm units, which serve to locate overheating and combustion.

3.4.4.1.3 The ATS fire detection system shall interface with the facility fire detection system at
each site and signal an emergency stop of the training device(s).

3.4.4.2 Overload Protection. Electrical overload protection shall be provided within the
ATDs.

3.4.4.3 Uninterrupted Power Supply. An Uninterruptable Power Supply (UPS) shall be
provided with at least 30 minutes operating time in excess of the time required for an orderly
shutdown of all WSTs, BOTSs, and FuTs.

3.4.4.4 Master Power Off. Each ATD shall have a master power off switch to cut off facility
power going to that ATD.

3.4.45 Emergency Power Off

3.4.4.5.1 Emergency Power Off (EPO) switches shall meet the requirements of AFOSH STD
91-118.

3.4.4.5.2 System disruptions to the ATDs resulting from inadvertent EPO activation shall be
recoverable within 30 minutes.

3.4.4.6 Emergency Lighting

3.4.4.6.1 Each ATD shall provide emergency lighting inside the trainer, the 10S area, and in the
egress area.

3.4.4.6.2 The emergency lighting shall operate whenever electrical power to the load side of the
main simulator circuit breaker is not available no matter the cause.

3.4.4.6.3 Emergency lighting shall be operated by batteries maintained in a charged condition
by an integral battery charger.

3.4.4.7 \Warning Notices

3.4.4.7.1 Where there is potential for personnel injury, warning notices in the form of audio or
visual aids shall be provided on simulation equipment and in portions of the facility where the
equipment is located.

3.4.4.7.2 For electrical hazard areas, warning notices shall be placed on maintenance access to
these areas and warning labels shall be placed on the covers of equipment containing voltages in
excess of 50 V.
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3.4.4.8 Hazardous Materials. The use of hazardous materials shall be minimized in the
design, development, manufacture, operation and maintenance of the ATS IAW MIL-STD-
882D.

3.4.5 Electromagnetic Compatibility

3.4.5.1 Each ATD shall meet the applicable portions of Part 15 of Federal Communications
Commission (FCC) rules for Class A computing devices in controlling electromagnetic
compatibility and radiation, as well as MIL-HDBK-454B.

3.4.5.2 Training device components shall not interfere with nor be degraded by collocated
standard office equipment while installed in the specified operating environment.

3.4.6 Security Requirements

3.4.6.1 Atthe MOBs, the WSTs and BOTs shall operate in a secure facility, with a
classification level of collateral SECRET, that meets the Open Storage facility requirements for
Secure Rooms IAW DoD 5200.1-R, Appendix 7 and the MAF DMO Physical Security Guide.

3.4.6.2 The WST and BOT shall incorporate diskless boot methods to reduce the need for
numerous mass storage (hard disk drives or memory) devices to boot and operate the systems.

3.4.6.3 Mass storage devices (hard disk drives or memory) shall be removable, and either
volatile, non-volatile, or non-volatile that can be reset to an unclassified state IAW AFMAN 33-
282 Computer Security (COMPUSEC).

3.4.6.4 Removable classified mass storage (hard disk drives or memory) devices shall be
securable in General Services Administration (GSA)-approved security containers within the
facility.

3.4.6.5 Removing and securing all classified mass storage (hard disk drives or memory) devices
shall require no more than one hour.

3.4.6.6 The ATS shall incorporate the applicable Information Assurance (I1A) controls IAW AFI
33-210 as modified by Aeronautical Systems Center (ASC) Guidance Memorandum on IA C&A
Requirements for Platform Information Technology (PIT) dated 25 April 2010, IA PIT
Guidebook, and DoD Instruction (DoDI) 8500.02.

3.4.7 Facility Interfaces and Environmental Conditions

3.4.7.1 The KC-46 ATS shall be compatible with and interface with typical United States Air
Force (USAF) training facilities in that the devices do not require special electrical power
requirements (see the Glossary in paragraph 5.1 for a definition of special electrical power
requirements).

3.4.7.2 The training devices shall operate throughout the temperature range of 65°F to 75°F and
relative humidity range of 20% to 70% (non-condensing).

3.4.7.3 The WST and FuT shall require a clear ceiling height less than 50 feet, other ATS
training devices shall require a clear ceiling height less than 25 feet.
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3.4.8 Automatic Test Requirements. The ATS shall provide for automatic testing for
specification compliance, SIMCERT, and system health monitoring, with the following
capabilities for automatic grading of Qualification Test Guides.

3.4.8.1 The grading utility shall be selectable between manual and automatic.

3.4.8.2 The auto grading utility shall indicate whether a test passes or fails and specify each
parameter that is out of tolerance.

3.4.8.3 The auto grading utility shall create plots and grade tests in the background with no
operator interaction required other than enabling or disabling auto grading from the automatic
testing menu.

3.4.8.4 For tests that are graded by tolerances on plotted parameters, the auto grading utility
shall indicate failing values in the test results by changing colors from green to red where the
training device plot parameter is outside of its tolerance.

3.4.8.4.1 The plotted parameter test result shall provide text describing each parameter’s
tolerances.

3.4.8.5 For tests which include a tolerance on a snapshot value, the auto grading utility shall
indicate in the test results whether the snapshot value passed or failed, the training device value,
and the aircraft value.

3.4.8.5.1 Snapshot test results shall be reported on a separate test result summary page, or on
the test snapshot page with the ICs.

3.4.8.6 The auto grading utility shall clearly label "allowed deviations" and “grading notes”
(noted in the Automated Test Guide) on the test result pages for the purpose of documenting
transient out-of-tolerance conditions which are repeatable and have been deemed acceptable by
the AF.

3.4.8.7 The auto grading utility shall grade each test and produce the test results within 40
seconds after completion of the test data collection.

4 Requirements Verification

4.1 Scope

4.1.1 Section 3.0 requirements shall be verified during testing by means of analysis, inspection,
demonstration, or test, or a combination thereof, as defined in Paragraph 4.2.1 and
subparagraphs.

4.1.2 Contractor conducted testing will be witnessed by the AF at its discretion.

4.1.3 Verification activities shall address both the training system and the aircrew member's
performance in the aircraft and training devices.

4.1.4 The KC-46 ATS verification shall ensure that the requirements of this document are met.
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4.1.5 Verification for the WST shall comply with FAA general, performance and evaluation
requirements to the qualification Level D for a FFS as defined in the Department of
Transportation, 14 CFR Part 60.

4.1.6 Verification for the WST shall meet the Free Air, Tanker, and Receiver Simulator
verification Requirements of the ARASQ Rev C Document for Level D Airplane Simulators.

4.1.7 Verification of the BOT shall meet the Boom Operator certification requirements set forth
in ARASQ Rev C for Level 2.

4.1.8 Verification of the BOT motion system shall meet ARASQ Rev C Level 2 verification
requirements and shall meet requirements for a 14 CFR Part 60 Level D FFS, with the exception
of landing gear operation, runway operations, and airfield approach and departure flight path
operations.

4.1.9 The Government reserves the right to require additional verification effort within the
confines of the required verification methods.

4.2 Verification Cross Reference Matrix. The Verification Cross Reference Matrix (Table
4.2) shall identify the methods of verification to be used for each requirement listed in Section
3.0 of this specification.

4.2.1 Verification Definitions

4.2.1.1 Inspection (Inspect): This verification method consists of actual component, system,
function, installation non-destructive examination (without special or complex equipment) by
sensory means, simple physical manipulation, and simple measurement.

4.2.1.1.1 Review of authenticated documentation is a form of this method.

4.2.1.2 Analysis: This verification method consists of an evaluation of components or systems
interacting with their intended environment, using technical calculations, mathematical modeling
based on physical laws and empirical data, or training effectiveness assessments based on the
course or lesson objectives.

4.2.1.2.1 Sensitivity, similarity, and failure effects analyses are forms of this method.

4.2.1.2.2 Training effectiveness shall be analyzed in terms of course or lesson run time and
student performance.

4.2.1.2.3 Analysis associated with refining test data is not a part of this method.

4.2.1.3 Demonstration (Demo): This verification method consists of a non-instrumented
operation of the actual component, course or lesson, or system under specified controlled
conditions on the device or in an equivalent environment, where functional success is determined
on a qualitative or pass-fail basis. (i.e., feel, sound, skills).

4.2.1.4 Test: This verification method consists of quantitative measuring of the characteristics
or performance of actual components or systems in controlled intended conditions (real or
representative).

4.2.1.4.1 Specific pass or fail criteria are established for each requirement using approved
procedures.
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4.2.1.5 Not Applicable (N/A): This verification method is usually reserved for Section 3

requirement headers or title paragraphs which do not contain requirements.

Table 4.2 Verification Cross Reference Matrix

Requirement Number

Verification Method

Inspect Analysis Demo Test N/A
3 X
3.1 X
3.1.1 X
3.1.1.1 X X
3.1.1.2 X X
3.1.1.3 X
3.1.2 X
3.1.2.1 X X
3.1.2.2 X X
3.1.2.3 X X
3.1.3 X
3.1.3.1 X
3.1.3.1.1 X X
3.1.3.1.2 X X
3.1.3.1.3 X X
3.1.3.1.4 X X
3.1.3.15 X
3.1.3.2 X
3.1.3.2.1 X
3.1.32.1.1 X X
3.1.3.2.1.2 X X
3.1.3.2.1.3 X X
3.1.3.2.14 X X
3.1.3.2.15 X X
3.1.3.2.1.6 X X
3.1.3.2.2 X X
3.1.3.2.2.1 X X
3.1.3.2.2.2 X X
3.1.3.2.2.3 X X
3.1.3.2.24 X X
3.1.3.2.25 X X
3.1.3.2.2.6 X X
3.1.3.2.2.6.1 X X
3.1.3.2.2.6.2 X X
3.1.3.2.3 X X
3.1.3.2.4 X X
3.1.3.25 X X
3.1.3.2.6 X X
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Requirement Number

Verification Method

Inspect

Analysis

Demo

Test

N/A

3.1.3.2.7

X

X

3.1.33

X

3.1.33.1

3.1.3.3.2

3.1.3.3.3

XXX

X
X
X

3.14

3.14.1

3.14.2

3.14.3

XXX

3.14.4

3.14.5

XXX

3.1.4.6

3.14.6.1

3.14.7

3.14.8

3.14.8.1

3.14.8.2

3.14.9

XXX XXX XXX XXX

3.1.4.10

3.14.11

3.14.11.1

3.14.11.2

XX

3.1.4.12

3.14.12.1

3.14.13

3.14.13.1

XXX

3.14.14

XXX XXX XXX XXX X

3.15

3.15.1

3.15.1.1

X

3.15.1.2

3.15.1.3

3.15.1.4

3.15.1.5

3.15.1.6

XX [X[X

3.15.2

3.15.2.1

3.15.2.2

X

3.1.53

3.15.3.1

3.1.5.3.2

3.1.5.4
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Requirement Number

Verification Method

Inspect

Analysis Demo

Test

N/A

3.154.1

X

X

X

3.1.5.4.2

X

X

3.1.5.4.3

X

X

3.15.4.4

X

3.1.5.4.5

X

XX XX [X

3.2

3.2.1

3.2.1.1

XXX

3.2.1.1.1

3.2.1.1.2

3.2.1.1.3

3.2.1.1.4

3.2.1.1.4.1

3.2.1.1.5

XXX

3.2.1.1.6

3.2.1.1.6.1

3.2.1.1.7

3.2.1.1.8

3.2.1.1.9

3.2.1.1.10

3.2.1.1.11

3.2.1.2

3.2.1.2.1

3.2.1.2.2

3.2.1.2.3

3.2.1.2.3.1

3.2.1.2.3.2

3.2.1.2.3.3

3.2.1.2.3.4

3.2.1.2.35

3.2.1.2.3.6

XX [X[X

3.2.1.2.3.7

3.2.1.2.3.8

3.2.1.2.3.9

3.2.1.2.3.9.1

3.2.1.2.3.10

XXX

3.2.1.2.3.11

3.2.1.2.3.11.1

3.2.1.2.3.12

3.2.1.2.3.13

3.2.1.2.3.14

3.2.1.2.3.15

XXX [X
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Requirement Number

Verification Method

Inspect

Analysis Demo

Test

N/A

3.2.1.2.3.16

3.2.1.2.3.17

3.2.1.2.3.18

3.2.1.2.3.19

XX XX

3.2.1.2.3.20

3.2.1.2.3.21

3.2.1.2.3.22

3.2.1.2.3.23

3.2.1.2.3.24

3.2.1.2.3.24.1

3.2.1.2.3.25

XX XX XX

3.2.1.2.3.25.1

3.2.1.2.3.26

3.2.1.2.3.27

XXX

3.2.1.2.3.28

3.2.1.2.3.28.1

XX

3.2.1.2.3.29

3.2.1.2.3.29.1

3.2.1.2.3.29.2

3.2.1.2.3.29.3

XXX

3.2.1.2.3.30

3.2.1.2.3.31

3.2.1.2.3.32

3.2.1.2.3.33

3.2.13

3.2.1.3.1

3.2.1.3.2

3.2.1.3.3

3.2.1.3.4

3.2.1.3.5

3.2.1.3.6

XXX

3.2.1.4

3.2.1.4.1

3.2.14.1.1

3.2.1.4.1.2

3.2.1.4.1.3

3.2.1.4.1.4

3.214.14.1

3.2.1.4.1.5

3.2.1.4.1.6

3.2.1.4.2

3.2.1.4.2.1
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Requirement Number

Verification Method

Inspect

Analysis Demo

Test

N/A

3.2.1.4.2.2

3.2.1.4.2.3

3.2.1.4.2.4

3.2.1.4.2.5

3.2.1.4.2.6

3.2.1.4.2.7

3.2.1.4.2.8

3.2.1.4.2.9

3.2.1.4.2.10

3.2.1.4.3

3.2.1.4.3.1

XXX XXX XXX XX
XX XX XX XXX XX

3.2.1.4.3.2

3.2.14.33

3.2.1.4.3.4

3.2.1.4.3.5

XXX

3.2.1.4.35.1

3.2.1.4.3.5.2

3.2.14.3.6

XXX XXX

3.2.1.4.4

3.2.1.5

3.2.15.1

3.2.15.2

XX

3.2.1.5.3

3.2.15.4

3.2.1.6

XXX

3.2.1.7

3.2.1.8

XX [X[X

3.2.1.9

3.2.1.9.1

3.2.1.9.2

3.2.1.9.3

3.2.1.9.4

3.2.1.9.5

3.2.1.9.6

3.2.1.9.7

3.2.1.9.8

XXX

3.2.1.9.9

3.2.1.9.10

3.2.1.9.11

3.2.1.9.12

3.2.1.9.13

3.2.1.9.14

XX XXX XXX X XX X[ X
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Requirement Number

Verification Method

Inspect

Analysis

Demo

Test

N/A

3.2.1.9.15

3.2.1.9.16

3.2.1.9.16.1

3.2.1.9.16.2

3.2.1.9.16.3

3.2.1.9.17

3.2.1.9.18

3.2.1.9.18.1

3.2.1.9.19

3.2.1.9.20

3.2.1.9.21

3.2.1.9.22

3.2.1.9.22.1

3.2.1.9.22.2

3.2.1.9.22.3

3.2.1.9.23

XXX XXX XX XX XXX XX

3.2.1.9.24

3.2.1.9.25

3.2.1.9.26

3.2.1.9.27

3.2.1.9.28

3.2.1.9.28.1

3.2.1.9.29

3.2.1.9.30

3.2.1.9.31

3.2.1.9.32

3.2.1.9.32.1

3.2.1.9.33

3.2.1.9.34

3.2.1.9.35

3.2.1.9.35.1

XXX XXX X XXX X[ X

3.2.1.9.35.2

3.2.1.9.36

3.2.1.9.36.1

3.2.1.9.36.2

3.2.1.9.37

3.2.1.9.38

3.2.1.9.39

3.2.1.9.40

3.2.1.9.41

3.2.1.9.42

3.2.1.9.42.1

XXX XX XXX X X
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Requirement Number

Verification Method

Inspect

Analysis Demo

Test

N/A

3.2.1.9.42.2

X

3.2.1.9.42.3

3.2.1.9.42.4

3.2.1.9.42.5

XXX

3.2.1.10

3.2.1.10.1

3.2.1.10.2

3.2.1.10.3

3.2.1.10.4

3.2.1.10.5

3.2.1.10.6

3.2.1.10.7

3.2.1.10.8

XXX XXX XX

3.2.1.11

3.2.1.11.1

3.2.1.11.2

3.2.1.11.3

3.2.1.11.4

3.2.1.115

XXX [X[X

3.2.2

3.2.2.1

3.2.2.1.1

X

3.2.2.1.2

3.2.2.1.3

3.2.2.1.4

3.2.2.1.5

3.2.2.16

XXX

3.2.2.1.7

3.2.2.1.8

3.2.2.19

3.2.2.1.10

XXX

3.2.2.2

3.2.2.2.1

3.2.2.2.2

3.2.2.2.3

3.2.2.2.4

3.2.2.2.5

3.2.2.2.6

X XXX [X[X

3.2.2.3

3.2.23.1

3.2.2.3.2

XX

3.2.2.3.2.1

XXX
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Requirement Number

Verification Method

Inspect

Analysis Demo

Test N/A

3.2.2.3.3

3.2.2.33.1

3.2.2.3.3.2

3.2.2.3.3.3

3.2.2.3.34

3.2.2.34

XX XX [X]X

XX XX XX

3.2.2.4

3.2.2.4.1

X

X
X

3.2.2.4.2

3.2.2.4.3

3.2.2.5

XX

3.2.2.6

XX

3.2.2.7

3.2.2.7.1

3.2.2.7.2

X

3.2.2.8

3.2.28.1

3.2.2.8.2

3.2.2.8.3

3.2.2.84

3.2.2.8.5

3.2.2.85.1

3.2.2.8.6

3.2.2.8.7

3.2.2.8.7.1

3.2.2.8.7.2

3.2.2.8.8

3.2.2.8.9

3.2.2.8.10

3.2.2.8.10.1

3.2.2.8.10.2

3.2.2.8.10.3

3.2.2.8.11

3.2.2.8.12

3.2.2.8.13

3.2.2.8.13.1

3.2.2.8.14

3.2.2.8.15

3.2.2.9

XXX XXX XXX XXX XX X XX X[ X

3.2.3

3.23.1

3.2.3.1.1
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Requirement Number

Verification Method

Inspect

Analysis Demo

Test

N/A

3.23.1.2

X

3.2.3.1.3

X

3.2.3.1.4

3.2.3.1.5

3.2.3.1.6

3.2.3.1.7

XX XX

3.2.3.2

3.23.2.1

X

3.2.3.2.2

3.2.3.3

3.233.1

X

3.2.3.3.2

3.233.2.1

3.2.3.3.3

3.2.3.33.1

3.2.3.34

3.23.34.1

3.2.34

3.2.3.5

3.2.3.6

3.2.3.7

XXXX XX [ X

3.24

3.24.1

3.24.1.1

X
X

3.24.1.2

3.24.1.3

3.24.1.4

3.24.1.4.1

3.24.1.5

3.2.4.1.6

3.24.1.7

XXX XXX

3.2.4.2

3.24.2.1

3.24.2.1.1

X

3.24.2.2

3.24.2.2.1

3.24.2.2.2

3.24.3

3.24.3.1

3.24.3.2

3.2.5

3.25.1
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Requirement Number

Verification Method

Inspect

Analysis Demo

Test

N/A

3.25.1.1

3.25.1.2

X

3.2.5.2

3.25.2.1

XX

3.2.5.3

3.25.4

3.2.5.5

3.255.1

3.2.5.5.2

3.2.5.5.3

XX XX

3.2.6

3.2.6.1

3.2.6.1.1

X

3.2.6.1.2

3.2.6.1.3

XXX

3.2.6.2

3.2.6.2.1

3.2.6.2.2

3.2.6.2.3

XXX

3.2.7

3.2.7.1

3.2.7.2

3.2.7.3

3.2.7.4

3.2.7.5

XXX

3.2.7.6

3.2.7.7

XXX XXX

3.3

3.3.1

3.3.1.1

3.3.1.2

3.3.1.3

3.3.1.4

3.3.2

XXX [X[X

3.3.3

3.3.3.1

3.3.3.2

XX

3.34

3.34.1

3.34.1.1

3.34.1.2

3.3.4.2

XXX [X




Contract # FA8621-11-R-6251

Section J, Attachment #2
Page 71 of 183

Requirement Number

Verification Method

Inspect

Analysis Demo

Test

N/A

3.34.3

X

3.3.5

X

3.3.5.1

X

3.3.5.2

X

3.3.6

3.3.6.1

3.3.6.2

3.3.7

3.3.7.1

3.3.7.2

3.4

3.4.1

3.4.1.1

3.4.1.2

3.4.1.3

3.4.2

3.4.3

3.4.4

XXX

3.44.1

344.1.1

3.44.1.2

3.44.1.3

XXX

3.4.4.2

3.4.4.3

3.4.4.4

XX XX

3.4.4.5

3.445.1

X

3.44.5.2

3.4.4.6

3.44.6.1

3.4.4.6.2

3.4.4.6.3

3.4.4.7

3.44.7.1

3.44.7.2

3.4.4.8

3.4.5

3.45.1

3.4.5.2

3.4.6

3.4.6.1

3.4.6.2
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Requirement Number

Verification Method

Inspect

Analysis

Demo

Test

N/A

3.4.6.3

X

X

3.4.6.4

X

3.4.6.5

X

3.4.6.6

3.4.7

3.4.7.1

3.4.7.2

X

3.4.7.3

3.4.8

3.4.8.1

3.4.8.2

3.4.8.3

3.4.8.4

3.4.8.4.1

3.4.8.5

3.4.85.1

3.4.8.6

3.4.8.7

XXX XXX XXX X

4.3 Reguirements
a. Verification is N/A.

4.3.1 Aircrew Training System (ATS)

a. Verification is N/A.

4.3.1.1 General ATS Requirements

a. Verification is N/A.
4.3.1.1.1 General ATS Requirements Paragraph 3.1.1.1

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design and results from formative and summative evaluations. This verification
shall be considered successful when the analysis confirms that the ATS can produce,

maintain and update a qualified aircrew member.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation of a fully functioning ATS. This
verification shall be considered successful when the full course tryouts demonstrate the

fully functioning ATS can produce a qualified aircrew member throughout the
qualification continuum.

4.3.1.1.2 General ATS Requirements Paragraph 3.1.1.2
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a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS can produce students that meet proficiency, knowledge and performance
standards for qualification upon completion of ATS training.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation of a fully function ATS. This
verification shall be considered successful when the full course tryouts demonstrate the
ATS can produce students that meet proficiency, knowledge and performance standards
for qualification upon completion of ATS training.

4.3.1.1.3 General ATS Requirements Paragraph 3.1.1.3

a. This requirement shall be verified by inspection. This inspection shall consist of Subject
Matter Expert (SME) review of mission profiles provided to support syllabi
accomplishment. This verification shall be considered successful when the inspection
confirms that an adequate mix of standalone, local and DMO mission profiles are
provided to meet training requirements.

4.3.1.2 Student Throughput
a. Verification is N/A.

4.3.1.2.1 Student Throughput Paragraph 3.1.2.1

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, Small Group Tryout (SGTO) results and throughput analysis
from formative evaluation. This verification shall be considered successful when the
analysis confirms that the ATS can handle a full student training load as listed in Contract
FA8621-11-R-6251, Section J, Attachment 3, Student Throughput Matrix.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
a full course tryout during summative evaluation of the ATS. This verification shall be
considered successful when the full course tryouts demonstrate the ATS can produce
students with a full student training load as listed in Contract FA8621-11-R-6251,
Section J, Attachment 3, Student Throughput Matrix.

4.3.1.2.2 Student Throughput Paragraph 3.1.2.2

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, and throughput analysis from formative evaluation. This
verification shall be considered successful when the analysis confirms that the ATS can
support a 10% surge for each course or combination of courses with a fully functioning
ATS.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation of a fully functioning ATS. This
verification shall be considered successful when the full course tryouts demonstrate the
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ATS can produce students with a 10 % surge in student throughput for each course, any
part of a course, any combination of courses, and free play.

4.3.1.2.3 Student Throughput Paragraph 3.1.2.3

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, and throughput analysis from formative evaluation. This
verification shall be considered successful when the analysis confirms that the ATS can
support a 20% surge for each course or combination of courses with a fully functioning
ATS.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation of a fully functioning ATS. This
verification shall be considered successful when the full course tryout demonstrates the
ATS can produce students with a 20 % surge in student throughput for each course, any
part of a course, any combination of courses, and free play.

4.3.1.3 Types of Training

a. Verification is N/A.

4.3.1.3.1 General Training Requirements

a. Verification is N/A.

4.3.1.3.1.1 General Training Requirements Paragraph 3.1.3.1.1

a. This requirement shall be verified by inspection. This inspection shall consist of review
of the course syllabi to determine that all types of training are provided in the ATS. This
verification shall be considered successful when the inspection confirms that all types of
training are covered IAW AFI 11-2KC-46A Vol 1, AFI 11-202 Vol 2 and Vol 3 and
AMC and AETCSUPs to AFI 11-202 Vol 2 and Vol 3 in the curriculum (see the Glossary
in paragraph 5.1 for a definition of curriculum).

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts for a fully functioning ATS. This verification shall be considered
successful when the full course tryout confirms that all types of training are provided
IAW AFI 11-2KC-46A Vol 1AFI 11-202 Vol 2 and Vol 3 and AMC and AETCSUPs to
AFI 11-202 Vol 2 and Vol 3 and have been effectively delivered in the ATS.

4.3.1.3.1.2 General Training Requirements Paragraph 3.1.3.1.2

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design and review of formative and summative evaluation results. The review
shall focus on how the courses facilitate student progression throughout the qualification
continuum from entry level qualification to the required qualification level. This
verification shall be considered successful when the analysis confirms that the ATS can
provide aircrew training throughout the qualification continuum from entry level
qualification to the required qualification level.
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b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts of a fully functioning ATS. This verification shall be considered
successful when the evaluation demonstrates the ATS can provide aircrew training
throughout the qualification continuum from entry level qualification to the required
qualification level.

4.3.1.3.1.3 General Training Requirements Paragraph 3.1.3.1.3

a. This requirement shall be verified by inspection. This analysis shall consist of a review
of the ATS design, syllabi, training devices and review of formative evaluation results.
This verification shall be considered successful when the analysis confirms that AE
familiarization and continuation training have been incorporated into the ATS curriculum
and training devices support accomplishment of the AE training objectives.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
a tryout of the AE training using the associated AE equipment. This verification shall be
considered successful when the tryout demonstrates the AE familiarization and
continuation training support the AE training objectives.

4.3.1.3.1.4 General Training Requirements Paragraph 3.1.3.1.4

a. This requirement shall be verified by analysis. This analysis shall review the results of
formative and summative evaluations for the ATS training materials. This verification
shall be considered successful when the analysis confirms the correct training materials
are included in the ATS to support ground training.

b. This requirement shall be verified by demonstration. This evaluation shall consist of full
course tryouts for a fully functioning ATS. This verification shall be considered
successful when the full course tryouts demonstrate the training materials support ground
training.

4.3.1.3.1.5 General Training Requirements Paragraph 3.1.3.1.5

a. This requirement shall be verified by analysis. This analysis shall consist of SME review
of syllabi, review of course materials, and results from formative evaluation. This
verification shall be considered successful when the analysis confirms that CRM is
integrated throughout each course.

4.3.1.3.2 Formal Training Unit (FTU) Training

a. Verification is N/A.
4.3.1.3.2.1 Basic Aircraft Qualification
a. Verification is N/A.

4.3.1.3.2.1.1 Basic Aircraft Qualification Paragraph 3.1.3.2.1.1

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, and results from formative and summative evaluations. This
verification shall be considered successful when the analysis confirms that the ATS
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provides basic aircraft qualification training IAW AFI 11-2KC-46A Vol 1, AFI 11-202
Vol 2, and AMC and AETCSUPs to AFI 11-202 Vol 2.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full class tryouts during summative evaluation for a fully functioning ATS. This
verification shall be considered successful when the full course tryouts demonstrate the
ATS provides basics aircraft qualification training IAW AFI 11-2KC-46A Vol 1, AFI 11-
202 Vol 2, and AMC and AETCSUPs to AFI 11-202 Vol 2.

4.3.1.3.2.1.2 Basic Aircraft Qualification Paragraph 3.1.3.2.1.2

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS provides basic aircraft qualification training items (a) — (I).

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full class tryouts during summative evaluation for a fully functioning ATS. This
verification shall be considered successful when the full course tryouts demonstrate the
ATS provides basic aircraft qualification training items (a) — (I).

4.3.1.3.2.1.3 Basic Aircraft Qualification Paragraph 3.1.3.2.1.3

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, and results from formative and summative evaluations. This
verification shall be considered successful when the analysis confirms that the ATS
provides IRC training integrated into the pilot initial qualification, upgrade training, and
requalification courses.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation of the fully functioning ATS. This
verification shall be considered successful when the full course tryouts demonstrate that
IRC training was effectively integrated into the pilot initial qualification, upgrade
training, and requalification courses.

4.3.1.3.2.1.4 Basic Aircraft Qualification Paragraph 3.1.3.2.1.4

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that boom operator training syllabi events include scenarios that require the boom to
monitor ATC communications.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation of a fully functioning ATS. This
verification shall be considered successful when the full-course tryouts demonstrate that
the boom operator training effectively integrated scenarios that require boom operator to
monitor ATC communications.

4.3.1.3.2.1.5 Basic Aircraft Qualification Paragraph 3.1.3.2.1.5
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a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the boom operator training syllabi events include monitoring of takeoff, departure,
and approach procedures.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation of a fully functioning ATS. This
verification shall be considered successful when the full-course tryouts demonstrate that
boom operator training effectively integrates scenarios in the curriculum that require the
boom operator to monitor takeoff, departure, and approach procedures and advise pilots
of deviations that would compromise safety.

4.3.1.3.2.1.6 Basic Aircraft Qualification Paragraph 3.1.3.2.1.6

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the boom operator training provides TERPS training to include items (a) — (g).

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation of a fully functioning ATS. This
verification shall be considered successful when the full course tryouts demonstrate that
boom operator training effectively integrated TERPS training to include items (a) — (Q)
into the curriculum.

4.3.1.3.2.2 Mission Certification Preparation Training

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS provides training at the FTU that prepares aircrew members to be certified
at the operational unit.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation of a fully functioning ATS. This
verification shall be considered successful when the full course tryout demonstrates the
ATS provides training at the FTU that prepares KC-46 aircrew members to be certified at
the operational unit.

4.3.1.3.2.2.1 Mission Certification Preparation Training Paragraph 3.1.3.2.2.1

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS provides mission certification preparation training for boom, WARPSs, and
centerline drogue, Bravo, Charlie, and Golf category receiver training IAW AFI 11-2KC-
46A Vol 1 and ATP-56(B).
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b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation of the ATS. This verification shall be
considered successful when the full course tryouts demonstrate that mission certification
preparation training for boom, WARPSs, and centerline drogue, Bravo, Charlie, and Golf
category receiver training IAW AFI 11-2KC-46A Vol 1 and ATP-56(B) prepares aircrew
members for mission certification.

4.3.1.3.2.2.2 Mission Certification Preparation Training Paragraph 3.1.3.2.2.2

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS provides mission certification preparation training in FARP procedures.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation for a fully functioning ATS. This
verification shall be considered successful when the full course tryout demonstrates the
mission certification preparation training in FARP procedures effectively prepares
aircrews for mission certification.

4.3.1.3.2.2.3 Mission Certification Preparation Training Paragraph 3.1.3.2.2.3

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS provides mission certification preparation training for tactics IAW AFTTP
3-3.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation for a fully functioning ATS. This
verification shall be considered successful when the full course tryout demonstrates the
mission certification preparation training IAW AFTTP 3-3 effectively prepares aircrews
for mission certification.

4.3.1.3.2.2.4 Mission Certification Preparation Training Paragraph 3.1.3.2.2.4

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS provides mission certification preparation training in datalink and EMCON.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation of a fully functioning ATS. This
verification shall be considered successful when the full course tryouts demonstrate that
mission certification preparation training in datalink and EMCON effectively prepares
aircrews for mission certification.

4.3.1.3.2.25 Mission Certification Preparation Training Paragraph 3.1.3.2.2.5
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a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS provides mission certification preparation training that supports US
Strategic Command OPLANs IAW AFI 11-2KC-46A Vol 1 to include ground servicing
operations, and normal, abnormal, and emergency procedures for maximum effort
operations.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation of a fully functioning ATS. This
verification shall be considered successful when the full course tryouts demonstrate that
mission certification preparation training in US Strategic Command OPLANs IAW AFI
11-2KC-46A Vol 1 to include ground servicing operations, and normal, abnormal, and
emergency procedures for maximum effort operations effectively prepares aircrews for
mission certification.

4.3.1.3.2.2.6 Mission Certification Preparation Training Paragraph 3.1.3.2.2.6

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS provides mission certification preparation training that provides formation
training using VFR and IFR procedures in day and night lighting environments including
normal, abnormal and emergency procedures.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation of a fully functioning ATS. This
verification shall be considered successful when the full course tryouts demonstrate that
mission certification preparation training in formation training using VFR and IFR
procedures in day and night lighting environments including normal, abnormal and
emergency procedures effectively prepares aircrews for mission certification.

4.3.1.3.2.2.6.1 Mission Certification Preparation Training Paragraph 3.1.3.2.2.6.1

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
the ATS provides VFR procedures training IAW AFTTP 3-3.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation of a fully functioning ATS. This
verification shall be considered successful when the full course tryouts demonstrate that
VFR procedures training IAW AFTTP 3-3 effectively prepares aircrews for mission
certification.

4.3.1.3.2.2.6.2 Mission Certification Preparation Training Paragraph 3.1.3.2.2.6.2

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
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evaluations. This verification shall be considered successful when the analysis confirms
that the ATS provides IFR procedures training IAW AFTTP 3-3.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation for the fully functioning ATS. This
verification shall be considered successful when the full course tryouts demonstrate that
IFR procedures training IAW AFTTP 3-3 effectively prepares aircrews for mission
certification.

4.3.1.3.2.3 Transition Training

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS provides transition training.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation of a fully functioning ATS. This
verification shall be considered successful when the full course tryouts demonstrate that
transition training enables pilots and boom operators to qualify in the KC-46 aircraft.

4.3.1.3.2.4 Requalification Training

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS provides requalification training.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation for the fully functioning ATS. This
verification shall be considered successful when the full course tryout demonstrate that
requalification training enables any previous qualified KC-46 aircrew member to
requalify in the KC-46 aircraft.

4.3.1.3.2.5 Instructor Training

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS provides training to qualify KC-46 aircrew members as pilot or boom
operator instructors.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryout during summative evaluation of a fully functioning ATS. This
verification shall be considered successful when the full course tryout demonstrates that
instructor training enables aircrew members to qualify as a KC-46 pilot or boom operator
instructor.

4.3.1.3.2.6 FTU Continuation Training

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
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evaluations. This verification shall be considered successful when the analysis confirms
that the ATS provides continuation training for recurring training events required by AFI
11-2KC-46A Vol 1.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation for a fully functioning ATS. This
verification shall be considered successful when the full course tryouts demonstrate that
continuation training qualifies aircrews for recurring training events required by AFI 11-
2KC-46A Vol 1.

4.3.1.3.2.7 FTU Required Training Courses

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design and syllabi, lesson plans and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS can provide courseware and instruction to support FTU training courses (a)

—(s).

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts of a fully functioning ATS. This verification shall be considered
successful when the full course tryouts demonstrates the ATS courseware and instruction
produces a qualified aircrew member for (a) — (s) FTU training courses.

4.3.1.3.3 Main Operating Base (MOB) Training
a. Verification is N/A.

4.3.1.3.3.1 Instructor Preparation Training

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS provides training to prepare aircrew members to qualify as pilot or boom
operator instructor.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryout during summative evaluation of a fully functioning ATS. This
verification shall be considered successful when the full course tryout demonstrates that
instructor training prepares aircrew members to qualify as a pilot or boom operator
instructor.

4.3.1.3.3.2 MOB Continuation Training

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS provides continuation training for recurring training events required by AFI
11-2KC-46A Vol 1.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation for a fully functioning ATS. This
verification shall be considered successful when the full course tryouts demonstrate that
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continuation training qualifies aircrews for recurring training events required by AFI 11-
2KC-46A Vol 1.

4.3.1.3.3.3 MOB Required Training Courses

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design and syllabi, lesson plans, throughput analysis, and results from formative
and summative evaluations. This verification shall be considered successful when the
analysis confirms that the ATS can provide courseware and instruction to support FTU
training courses (a) — (h).

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts of a fully functioning ATS. This verification shall be considered
successful when the full course tryouts demonstrates the ATS courseware and instruction
produces a qualified aircrew member for (a) — (h) MOB training courses.

4.3.1.4 ATS System Characteristics
a. Verification is N/A.

4.3.1.4.1 ATS System Characteristics Paragraph 3.1.4.1

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS provides training that meets AFI 11-2KC-46A Vol 1 and AFDD 3-17.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation for a fully functioning ATS. This
verification shall be considered successful when the full course tryouts demonstrate the
ATS provides training that meets AFI 11-2KC-46A Vol 1 and AFDD 3-17.

4.3.1.4.2 ATS System Characteristics Paragraph 3.1.4.2

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS training logically follows and builds upon previously completed student
training for academics, training devices, and the aircraft.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation for a fully functioning ATS. This
verification shall be considered successful when the full course tryouts demonstrate that
ATS academics, training devices, and the aircraft training logically follows and builds
upon previously completed student training.

4.3.1.4.3 ATS System Characteristics Paragraph 3.1.4.3

a. This requirement shall be verified by inspection. This inspection shall consist of review
of the training objectives. This verification shall be considered successful when the
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inspection determines that all the training objectives have a behavior, condition and
standard that provides a measureable means to evaluate aircrew member performance.

b. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
that the ATS provides training based on AF approved training objectives.

c. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation with the fully functioning ATS. This
verification shall be considered successful when the full course tryouts demonstrate
aircrew performance can be evaluated in measureable and observable terms.

4.3.1.4.4 ATS System Characteristics Paragraph 3.1.4.4

a. This requirement shall be verified by inspection. This inspection shall consist of review
of the training objectives. This verification shall be considered successful when the
inspection determines that all the training objectives have success criteria to assessing
aircrew member achievement.

b. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, evaluation procedures and results from formative
evaluation. This verification shall be considered successful when the analysis confirms
that the ATS provides defined success criteria to measure aircrew member achievement
of the training objectives.

4.3.1.45 ATS System Characteristics Paragraph 3.1.4.5

a. This requirement shall be verified by inspection. This inspection shall consist of review
of the training objectives. This verification shall be considered successful when the
inspection determines that all the training objectives have a written evaluation procedure
for training objective requiring subjective evaluation.

b. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, evaluation procedures and results from formative
evaluation. This verification shall be considered successful when the analysis reflects
that the ATS provides written evaluation procedures for objectives that require subjective
evaluation.

4.3.1.4.6 ATS System Characteristics Paragraph 3.1.4.6

a. This requirement shall be verified by inspection. This inspection shall consist of review
of the evaluation instruments used to assess aircrew performance. This verification shall
be considered successful when the inspection determines that the evaluation instruments
incrementally and objectively measure aircrew member performance, diagnose any
aircrew member deficiencies, and prescribe remedial instruction.

b. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis confirms
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that the ATS objectively measures aircrew performance in order to confirm student
progress in attaining aircrew qualification levels, and can diagnosis aircrew member
deficiencies and can prescribe remedial instruction.

43.1.4.6.1 ATS System Characteristics Paragraph 3.1.4.6.1

a. This requirement shall be verified by inspection. This inspection shall consist of a review
of course syllabi developed for the KC-46 aircrew courses. This verification shall be
considered successful when the inspection of the syllabi confirms that the courseware
provides training in safety of flight, crew coordination, CRM, check ride preparation, and
time task prioritization exercises.

b. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis reflects
that the ATS provides exercises in safety-of-flight, crew coordination, CRM, check ride
preparation, and time task prioritization exercises prior to performance evaluation.

c. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation for a fully functioning ATS. This
verification shall be considered successful when the evaluation determines the ATS has
effectively integrated into the curriculum safety of flight, crew coordination, CRM, check
ride preparation, and time task prioritization training prior to performance evaluation.

4.3.1.4.7 ATS System Characteristics Paragraph 3.1.4.7

a. This requirement shall be verified by analysis. This analysis shall consist of review of
syllabi, lesson plans and results from formative and summative evaluations. This
verification shall be considered successful when the analysis confirms the training
elements are organized into common units of instruction.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation for a fully functioning ATS. This
verification shall be considered successful when the evaluation determines the ATS
provides training elements that are organized into common units of instruction.

4.3.1.4.8 ATS System Characteristics Paragraph 3.1.4.8

a. This requirement shall be verified by analysis. This analysis shall consist of review of
syllabi, lesson plans and results from formative and summative evaluations. This
verification shall be considered successful when the analysis confirms the CBT courses
are self-paced.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation for a fully functioning ATS. This
verification shall be considered successful when the evaluation determines the ATS
provides CBT courses that are self-paced.

43.1.4.8.1 ATS System Characteristics Paragraph 3.1.4.8.1
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a. This requirement shall be verified by analysis. This analysis shall consist of review of
syllabi, lesson plans and results from formative and summative evaluations. This
verification shall be considered successful when the analysis confirms the self-paced
CBT courses are proficiency or competency based.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation for a fully functioning ATS. This
verification shall be considered successful when the evaluation determines the ATS
provides CBT courses that are proficiency or competency based.

4.3.1.4.8.2 ATS System Characteristics Paragraph 3.1.4.8.2

a. This requirement shall be verified by analysis. This analysis shall consist of review of
syllabi, lesson plans and results from formative and summative evaluations. This
verification shall be considered successful when the analysis confirms the self-paced
CBT courses are mastery or criterion referenced.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation for a fully functioning ATS. This
verification shall be considered successful when the evaluation determines the ATS
provides CBT courses that are mastery or criterion referenced.

4.3.1.49 ATS System Characteristics Paragraph 3.1.4.9

a. This requirement shall be verified by analysis. This analysis shall consist of review of
syllabi, lesson plans and results of formative and summative evaluations. This
verification shall be considered successful when the analysis confirms the courses build
upon aircrew member’s knowledge and skills acquired from prerequisite courses.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation for a fully functioning ATS. This
verification shall be considered successful when the evaluation determines the ATS
provides training that builds upon aircrew member’s knowledge and skills acquired from
prerequisite courses.

4.3.1.4.10 ATS System Characteristics Paragraph 3.1.4.10

a. This requirement shall be verified by analysis. This analysis shall consist of review of
syllabi, lesson plans and results of formative and summative evaluations. This
verification shall be considered successful when the analysis confirms the ATS course
content is standardized for cross-course or cross-crew position training.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
full course tryouts during summative evaluation for a fully functioning ATS. This
verification shall be considered successful when the evaluation determines that the ATS
course content is standardized for cross-course or cross-crew position training.

4.3.1.4.11 ATS System Characteristics Paragraph 3.1.4.11
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a. This requirement shall be verified by demonstration. This demonstration shall consist of
observations of the B/DS during formative and summative evaluations. This verification
shall be considered successful when the B/DS can present mission briefings using
mission planning data and debriefings using relevant video, audio, and ATD
instrumentation data captured during a mission to support effective briefs and debriefs.

43.1.4.11.1 ATS System Characteristics Paragraph 3.1.4.11.1

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the results from formative and summative evaluations. This verification shall be
considered successful when the analysis reflects that the B/DB can be used to evaluate
and critique aircrew member strengths, weaknesses and errors.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
observations of the B/DS during formative and summative evaluations. This verification
shall be considered successful when the B/DS can be used to successfully brief and
debrief training missions and the B/DS can display aircrew member performance data for
critiquing strengths, weaknesses, and.

4.3.1.4.11.2 ATS System Characteristics Paragraph 3.1.4.11.2

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the results from formative and summative evaluations. This verification shall be
considered successful when the analysis reflects that the B/DB can be used to diagnose,
explain, and prescribe remedial training for aircrew member’s errors.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
observations of the B/DS during formative and summative evaluations. This verification
shall be considered successful when the B/DS can be used to successfully brief and
debrief training missions and the B/DS can be used to diagnose, explain, and prescribe
remedial training for aircrew member’s errors.

4.3.1.4.12 ATS System Characteristics Paragraph 3.1.4.12

a. This requirement shall be verified by inspection. This inspection shall consist of a review
of course syllabi, lesson plans and results of formative and summative evaluations. This
verification shall be considered successful when the inspection of the syllabi confirms
that formal qualification and continuation courses incorporate networked training.

b. This requirement shall be verified by demonstration. This evaluation shall consist of full
course tryouts for a fully functioning ATS. This verification shall be considered
successful when the evaluation determines the ATS training provides formal qualification
and continuation courses that effectively incorporate networked training.

4314121 ATS System Characteristics Paragraph 3.1.4.12.1

a. This requirement shall be verified by inspection. This inspection shall consist of a review
during courseware development workshops and design reviews of hardware, software,
configuration, equipment, and protocols. This verification shall be considered successful
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when the inspection confirms that networked training is designed using the documents
listed in Tables 2.1.1 and 2.1.2.

b. This requirement shall be verified by analysis. This analysis shall consist of an
assessment of the hardware, software, configuration, equipment, and protocols during
courseware development workshops and design. This verification shall be considered
successful when the analysis verifies the results of the inspection and that networked
training satisfies the documents listed in Tables 2.1.1 and 2.1.2.

c. This requirement shall be verified by demonstration. This evaluation shall consist of
LGTOs (IAW AF Handbook (AFH) 36-2235 Volume 3) to validate the training system’s
capability to accommodate incremental and systematic integration of all components of a
training system without degradation to system performance and training effectiveness.
This verification shall be considered successful when the evaluation determines the ATS
can provide networked training that satisfies the documents listed in Tables 2.1.1 and
2.1.2.

4.3.1.4.13 ATS System Characteristics Paragraph 3.1.4.13

a. This requirement shall be verified by analysis. This analysis shall consist of review of
the ATS design, syllabi, ATD lesson plans, and results from formative and summative
evaluations. This verification shall be considered successful when the analysis verifies
that the training mission scenarios and objectives can be modified for each ATD session.

b. This requirement shall be verified by demonstration. This evaluation shall consist of full
course tryouts during summative evaluation for a fully functioning ATS. This
verification shall be considered successful when the evaluation determines the ATS
generates modifiable training mission scenarios and objectives for each ATD session.

4.3.1.4.13.1 ATS System Characteristics Paragraph 3.1.4.13.1

a. This requirement shall be verified by analysis. This analysis shall consist of an
assessment of the training mission scenarios and the results of formative and summative
evaluations. This verification shall be considered successful when the analysis verifies
that the all mission scenarios can be modified by the instructors for the WST and the
BOT.

b. This requirement shall be verified by demonstration. This evaluation shall consist of full
course tryouts during summative evaluation of a fully functioning ATS. This verification
shall be considered successful when the evaluation determines the ATS provides
instructor-programmable functions and ICs in both the WST and BOT.

4.3.1.4.14 ATS System Characteristics Paragraph 3.1.4.14

a. This requirement shall be verified by demonstration. This evaluation shall consist of full
course tryouts during summative evaluation for a fully functioning ATS. This
verification shall be considered successful when the computer-generated communication
simulation (ATC, aerial refueling aircraft, Command and Control communications, and
other simulated communications) can effectively communicate with the pilots and boom
operators.
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4.3.1.5 Networked Training Modes

a. Verification is N/A.

4.3.1.5.1 General Network Training Requirements

a. Verification is N/A.
4.3.15.1.1 General Network Training Requirements Paragraph 3.1.5.1.1

a. This requirement shall be verified by analysis. The analysis shall consist of a thorough
examination and evaluation of the hardware and software engineering designs of the
network system at each design review. This verification shall be considered successful
when the evaluation at the design reviews determines that the WST and BOT are able to
operate as linked devices as part of a single virtual aircraft and as separate aircraft in a
single training mission.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
observations of the WST and BOT operation during system and subsystem evaluations
involving linked devices. This verification shall be considered successful when the
demonstration shows that the WST and BOT operate as linked devices where both
devices interoperate as part of a single virtual aircraft and as separate aircraft in a single
training mission.

4.3.15.1.2 General Network Training Requirements Paragraph 3.1.5.1.2

a. This requirement shall be verified by analysis. This analysis shall be made by data
gathering and analysis during the formative and summative evaluation periods. This
verification shall be considered successful when the ATS meets the required training
capabilities, availability, and performance without being diminished in any way when
operating in any network mode.

b. This requirement shall be verified by analysis. Training capabilities, availability, and
performance fidelity of individual ATDs shall be verified IAW their development
specifications. The ATS availability analysis shall be consistent with verified values of
ATD availability. This verification shall be considered successful when a comprehensive
analysis proves that the system meets the required training capabilities, availability, and
performance of individual ATDs without being diminished in any way when operating in
any network mode.

4.3.1.5.1.3 General Network Training Requirements Paragraph 3.1.5.1.3

a. This requirement shall be verified by inspection. This inspection shall consist of reviews
of the 10S and network design drawings, and a walkthrough of the completed I0S. This
verification shall be considered successful when the 10S and network design drawings
and the walkthrough examination show the STE is physically located at the 10S.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
the instructor using the STE to communicate with another ATS. This verification shall
be considered successful when the instructor can effectively communicate with the other
ATS without problems.
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4.3.1.5.1.4 General Network Training Requirements Paragraph 3.1.5.1.4

a. This requirement shall be verified by inspection. This inspection shall consist of reviews
of the 10S and network design drawings, and a walkthrough of the completed 10S. This
verification shall be considered successful when the 10S and network design drawings
and the walkthrough examination show the VOIP is physically located at the 10S.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
the instructor using the VOIP to communicate with another ATS. This verification shall
be considered successful when the instructor can effectively communicate with the other
ATS without problems.

4.3.15.15 General Network Training Requirements Paragraph 3.1.5.1.5

a. This requirement shall be verified by demonstration. This demonstration shall consist of
observations and use of the 10S during local and DMO testing, with the 10S set to log
network data and display network health and status. This verification shall be considered
successful when the I0S can log network data in real-time and display network health
and status in real-time.

4.3.1.5.1.6 General Network Training Requirements Paragraph 3.1.5.1.6

a. This requirement shall be verified by inspection. The inspection shall consist of reviews
of the 10S display layout design drawings and a walkthrough of the completed 10S. The
verification shall be considered successful when the 10S display layout design drawings
show a network operations page and the 10S screen displays a network operations page
that matches the 10S display layout design drawings.

b. This requirement shall be verified by demonstration. This demonstration shall consist of
the instructor using the 10S to establish simulator enclave network connectivity and
manage network training events, exercises, and missions. This verification shall be
considered successful when the instructor can use the 10S for establishing network
connectivity, and managing network training events, exercises, and missions.

4.3.1.5.2 Local Network Mode at MOBs
a. Verification is N/A.

4.3.1.5.2.1 Local Network Mode at MOBs Paragraph 3.1.5.2.1

a. This requirement shall be verified by inspection. This inspection shall examine the final
MOB ATS ATDs and local network to confirm that the hardware and software conform
to the design requirements present at the design reviews. This verification shall be
considered successful when the hardware and software can properly process and protect
classified and unclassified data IAW security and 1A procedures.

b. This requirement shall be verified by analysis. The analysis shall consist of a thorough
examination and evaluation of the hardware and software engineering designs of the
ATDs and local network at each design review to determine if the processing architecture
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and equipment are appropriate for the classification level(s) of the MOB ATS. This
verification shall be considered successful when the evaluati