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FOREWORD

This General Facilities Information Design Guide (DG 415-5) was published by the
National Guard Bureau, Army Installations Division (ARNG-ILI). DG 415-5 applies to all
projects for new construction (including additions) as well as alterations to and
rehabilitation and conversion of existing facilities. It is intended to assist the States,
Possessions, design agencies, and design architect-engineer in gaining an
understanding of the general functions and environmental considerations to address in
the design and construction documents for the Army National Guard (ARNG) facilities
that qualify for support from Federal funds. This design guide does not contain criteria
but refers readers to sources of criteria in other publications that relate directly to the
specific technical design requirements.

DG 415-5 contains functional and technical information common to all ARNG facilities.
It should be used in conjunction with the design guide developed for the specific facility
type to assist in the design process.

Distribution is limited. However, authorized users of the NGB Guard Knowledge Online
(GKO), can obtain an electronic copy at
(gkoportal.ngb.army.mil/sites/ARI_HQ/default.aspx), Design, Guide Library site. All
users are encouraged to submit comments and suggestions to improve this document
by completing a DA Form 2028, “Recommended Changes to Publications and Blank
Forms,” and sending it directly to:

National Guard Bureau
Installations Division
ARNG Readiness Center
111 South George Mason Drive
Arlington, VA 22204-1382
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CHAPTER 1

GENERAL INFORMATION

1-1 PURPOSE: PERFORMANCE DESIGN GUIDELINES

This General Facilities Information Design Guide (DG 415-5), along with the facility-type
design guides (DGs 415-1 Readiness Centers, 415-2 Logistics Facilities, 415-3 Aviation
Facilities and 415-4 Training Site Facilities), sets forth functional and technical design
and planning guidance to use in the development of military construction (MILCON)
projects.

1-1.1 Audience

These design guides are written for the design architect-engineer (A-E) who will be
preparing design and construction documents as well as for construction and facilities
management officers (CFMOs) and other Army National Guard (ARNG) personnel who
will be planning, reviewing, and approving the facility design. It is the intent of the
National Guard Bureau, Army Installations Division (ARNG-ILI) to encourage the design
A-E to design high-quality, user-friendly, functional, energy-efficient, and sustainable
facilities using the latest engineering and construction industry standards.

To aid the reader, DG 415-5 includes the following:
= Appendix A, References, contains a detailed list of reference documents.

* Appendix B, Glossary, defines all abbreviations and acronyms used in this
design guide as well as specialized terms that are used in this design
guide.

1-1.2 Master Plan Compliance

Before project initiation, the CFMO should provide the design A-E with an approved
working or preliminary master plan for the proposed facility site. The State Military
Department should provide special instructions for any deviations from the master plan.
The design A-E should consider sustainable material types and construction industry
standards indicated in these design guidelines to establish the minimum project quality.

1-2 ROLE OF THE FEDERAL GOVERNMENT

Title 10 of the United States Code (U.S.C.) authorizes contributions of Federal funds to
the States and possessions to provide facilities for the training and administration of
Reserve components of the Armed Forces. NG PAM 415-12 establishes facilities
allowances, and these design guides provide the design and construction performance
recommendations governing such contributions from Federal funds that the NGB Chief
administers. Each such contribution is subject to the terms of a Military Construction
Cooperative Agreement executed specifically for providing designated facilities. These
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agreements are executed under authority granted in Title 10, United States Code,
Chapter 1803, which states that all work “shall be done according to the laws of that
jurisdiction and under the supervision of its officials, subject to inspection and approval
of the Secretary of Defense.” The United States Property and Fiscal Officers (USPFO)
are responsible for disbursement of Federal funds contributed toward the construction
of State ARNG facilities projects.

1-3 NATIONAL GUARD BUREAU POLICY
ARNG-ILI has specific policy regarding the types of buildings and installed equipment
eligible for Federal support in ARNG facilities, as outlined in the following paragraphs.

1-3.1 Technical Instructions Criteria

Where specified guidelines are not set forth herein or in the program documents,
design criteria in NGR 415-10, NG PAM 415-12, Unified Facilities Guide Specifications
and MIL-STD 3007F apply for all MILCON projects.

1-3.2 Construction and Equipment Materials Criteria

The materials and equipment allowances are to be considered the maximum allowable
using Federal contributions toward construction costs. Use of the full maximum
allowances is permissible rather than mandatory because local conditions may justify
the actual facility constructed.

A project’s DD Form 1390/91documents the approved scope and Federal share for
each component of the project, and the CFMO may not design or construct beyond this
level without receiving ARNG-ILI approval or an amended funding document.

1-3.3 Federal Support

In order for an ARNG facilities project to qualify for Federal support, the materials and
equipment incorporated, built-in, or installed shall be submitted and approved by
ARNG-ILI at or prior to Final Design (95%).

1-34 Non-Federal Funds

These design guides do not preclude the use of non-Federal funds to provide materials,
equipment, or features of higher quality than suggested, provided that the Federal
share of the operating and maintenance cost does not increase. The cost of such
improvements, however, must be clearly determinable as separate bid items or
specified as a contractor's option. If the amount of higher-quality features, equipment,
materials, and space not Federally supportable is unusually large and makes separate
bidding impractical, the State and the Federal Government must negotiate an
agreement to establish the limitations of the Federal share of the overall project
construction costs. This is usually expressed as a percentage of the total construction
cost.
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1-3.5 Equipment Not in Contract

Portable furniture and equipment may not be supported by Federal construction funds.
Examples are desks, chairs, tables, stools, map cases, unattached shelving, fire
extinguishers, coats of arms, State seals, memorial plaques, entrance door mats, and
waste receptacles.

1-3.6 Performance Focus

ARNG-ILI encourages the use of contractor's options and performance-type
specifications as a means of ensuring procurement of the most economical system or
component. The materials and methods of construction proposed for use on a given
facility must have been used on a sufficient number of State facilities to establish a
documented record of performance.

For functional area flexibility, the design A-E may increase or decrease individual
functional areas by exchanging a percentage of the area between functions as per NG
PAM 415-12, Chapter 1-7. However the total net functional area may not exceed that
authorized for the facility unless it is funded with other than Federal funds.

1-3.7 Accessibility

All ARNG facilities shall be designed and constructed in accordance with Public Law
90-480, the Architectural Barriers Act (ABA) of 1968, as amended. The document that
sets standards as a result of this law is the Uniform Federal Accessibility Standards
(UFAS). These standards primarily address projects in the Federal sector or projects
built and leased with Federal funds. Currently, UFAS applies to all ARNG projects.

After the Americans with Disabilities Act (ADA) of 1990 were enacted, the U.S. Access
Board under the Department of Justice has regularly updated the ADA Accessibility
Guidelines (ADAAG). These guidelines address projects in the private sector (places of
commercial accommodation and commercial facilities) and the public sector (State and
local government facilities). Currently, ADAAG applies to all ARNG projects.

New guidelines, which combine UFAS and ADAAG into one unified standard, were
published in the Federal Register in July 2004 and became effective on September 21,
2004. This unified standard, the Americans with Disabilities Act and Architectural
Barriers Act Accessibility Guidelines, was created under 36 CFR, Parts 1190 and 1191.
This rule contains a separate scoping document for ADA facilities, a scoping document
for ABA facilities, and a joint technical section referenced by each scoping section.
Refer to the summary of the new guidelines in the July 23, 2004, Federal Register,
which contains a detailed description and background information. The latest version of
this standard is 2010 ADA Standard for Accessible Design (by the Department of
Justice). ARNG intends to apply this standard in lieu of the separate ADAAG and
UFAS.
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As noted in the preamble to the UFAS, the basis for the first accessibility standards
adopted by the Federal government and most State governments was ANSI 117.1,
Accessible and Usable Buildings and Facilities. This code has been recognized by the
private sector and the Council of American Building Officials, and is the accessibility
code referenced in the International Building Code (IBC). Because ARNG projects
follow a statewide building code in many instances, this code may apply when
referenced by the adopted model statewide building code. The design A-E is directed
to compare the accessibility codes and use the more stringent one. The new, unified
Americans with Disabilities Act and Architectural Barriers Act Accessibility Guidelines
may reduce the potential for conflicts with other regulations developed by State
agencies.

1-3.8 Hazardous Materials Abatement

The design A-E will need to comply with all U.S. Environmental Protection Agency
(EPA) reference documents. The design A-E shall also consult with the CFMO to
determine any special State and local requirements.

1-3.8.1 Asbestos Removal

Before facility buildings are programmed or planned for alteration, rehabilitation, and
addition, a survey should be undertaken to establish the amount, location, and
estimated cost of asbestos removal. A letter should be sent from the CFMO to ARNG-
ILI to indicate that there is an asbestos problem and that authorization to do an
asbestos survey and design for removal is urgently needed because asbestos has to be
removed prior to any construction.

The cost of asbestos removal should be included as an item in the program and funding
documents. The cost of the survey and asbestos removal is 100 percent supportable
by Federal funds for all functional areas authorized in the Federal project requirements.
If only a portion of an existing building requires alteration or rehabilitation, all the
asbestos in the building must be removed before beginning the alteration or
rehabilitation phase of the project. If emergency repairs (such as re-insulating a boiler)
are needed after asbestos removal, the asbestos removal portion of the project should
include the repair cost.

1-3.9 Value Engineering Studies and Life Cycle Cost Analysis

The State is encouraged to acquire the services of a Certified Value Specialist (CVS) to
lead the value engineering study (VES) to ensure that design solutions are cost
effective. The VES also serves as a means of identifying opportunities for substitutions
during the design process, should the project exceed budget requirements, while still
maintaining the level of quality performance expected.

The VES should be accomplished early in project development once the design
concept and the building systems have been initially defined. Each item in the VES
should be clearly defined by narrative and drawing, and the cost savings should be
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shown with related calculations. The specific, formally documented VES
recommendations should be incorporated in the Preliminary (35-50%) Design milestone
design review submission to NGB-ARI. Before proceeding with project development
beyond the Preliminary milestone, all VES decisions should be made regarding which
recommendations to implement immediately and which to consider contingent items to
incorporate if costs continue to exceed budget. The VES should be a 3-day limited
workshop since the site has been selected by the State prior to the design phase. The
VES Workshop should adhere to the 5-step methodology and approach prescribed by
the Society of American Value Engineers (SAVE) International.

An integral part of the VES process is life cycle cost analysis (LCCA), which is a
systematic means of evaluating the entire building initial, energy, operation and
maintenance cost over an extended period of time. A formal LCCA should be used to
compare system alternatives. This process requires caution because the recommended
system may increase the facility initial cost above the approved programmed funding
amount.

1-3.10 Signage and Graphic Standards

All signage and graphics at a facility should comply with requirements of the State
Military Department; General Services design standards or industry standards. If the
proposed facility is located on a U. S. Armed Forces military installation, local signage
standards should be followed.

1-3.11  Project Scheduling Requirements

(ARNG ILI will provide form)

1-3.12  Warranty Requirements

ARNG-ILI requires that products and systems have warranty provisions according to
industry standards. The following list identifies the majority of these elements under the
Unified Facilities Guide Specification (UFGS)/CSI 2004 MasterFormat that may occur in
ARNG facilities.

DIVISION 02 — EXERIOR IMPROVEMENT
Water Distribution System
Packaged Sewage Pumping Station
Irrigation Systems
Seeding, Sodding, Plants, and Planting
DIVISION 03 — CONCRETE
Concrete Surface Sealer
Glass Fiber-Reinforced Concrete



DIVISION 04 — MASONRY
Brick Masonry
DIVISION 05 — METALS
Shop Applied Metal Finishes

DIVISION 06 — WOOD, PLASTICS AND COMPOSITES

Laminated Wood Construction
Polymer Surfacing Materials

DIVISION 07 — THERMAL AND MOISTURE PROTECTION

Waterproofing
Water Repellent Coatings
Cementitious Damp proofing
Exterior Insulation Finish System
Fireproofing
Roofing
Metal Siding and Wall Panels
Fluid Applied Deck Coatings
Flashing and Sheet Metal
Roof Hatches
Joint Sealants
DIVISION 08 — OPENINGS
Steel Doors and Frames
Wood Doors
Glass Door Assemblies
Aluminum Storefront and Windows
Wood Windows
Skylight Systems
Finish Door Hardware
Glass and Glazing
Curtain Wall Systems
DIVISION 09 — FINISHES
Exterior Stud wall System
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Ceramic and Quarry Tile
Terrazzo
Acoustical and Other Specialty Plaster Finishes
Wood Flooring
Resilient Flooring
Carpet and Carpet Tile
Fluid-Applied Seamless Flooring
Wall Coverings
DIVISION 10 — SPECIALTIES
Markerboards and Tackboards
Toilet Partitions
Access Flooring Systems
Demountable Partitions
Toilet and Bath Accessories
DIVISION 11 — EQUIPMENT
Window Washing System Equipment
Dock Levelers and Lifts
Food Service Equipment
Detention Equipment
Shooting Range Equipment
DIVISION 12 — FURNISHINGS
Architectural Casework
Window Shades
Entrance Mats
DIVISION 13 — SPECIAL CONSTRUCTION
Prefabricated Wall and Partition Systems
Prefabricated Radio Frequency Shielding Enclosure
Pre-Engineered Buildings
DIVISION 14 — CONVEYING SYSTEMS
Elevators
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DIVISION 21 — FIRE SUPPRESSION SYSTEMS
DIVISION 22 — PLUMBING
Plumbing Fixtures and Pumps
Gas and Vacuum Systems
Fuel Oil Systems
DIVISION 23 — HEATING, VENTILATING & AIR CONDITIONING
Chillers
Cooling Towers
Steam Generators
Unit Heaters
Packaged Air-Handling Units
Exhaust Fans
Fiberglass Reinforced Plastic Ductwork
DIVISION 25 — INTEGRATED AUTOMATION
Energy Management and Control System
Utility Monitoring and Control System
DIVISION 26 — ELECTRICAL
Wiring Devices
Lighting Fixtures
Uninterruptible Power Supply Systems
Standby Power Generator Systems
Battery Powered Systems
DIVISION 27 — COMMUNICATIONS
Administrative Telephone Equipment
DIVISION 28 — ELECTRONIC SAFETY AND SECURITY
Electronic Security System
Closed Circuit Television Systems
Fire Alarm and Detection System
Mass Notification System
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1-3.13 Performance Specifications

The Unified Facilities Guide Specifications (UFGS) with technical notes is available to
the A-E design team via the Whole Building Design Guide website at
(www.whbdg.org/ccb/browse_org). However, the A-E is encouraged to suggest areas
where a creative solution could be better managed through a performance-based
specification for that particular element. Given the dual role of many ARNG facilities,
the need for flexibility could become a driver for a creative solution using this method.
Such a method could be considered in the following situations:

= Where the desired systems have not evolved to standardized
configurations or solutions from manufacturer to manufacturer, or where
no alternatives are similar enough that a prescriptive method could be
used without inadvertently excluding all other variations of the system
desired. Examples are a new integrated system for automated vehicle
wash racks, a specialized type of paint removal system, or even a large-
scale paint spray system or other industrial-based process.

= Where it is desirable, because of complexity or for other reasons, to
delegate the responsibility for designing and integrating a particular
system to an industry specialist. An example of this is crane systems.

Careful coordination is required to define the performance-based requirements, criteria,
and tests for a particular attribute or system.

The design standards for finishes in ARNG facilities favor a more flexible set of
recommendations and parameters for finish performance. The design A-E should
continue this flexible approach in the design process, working from a palette of finishes
that meet these requirements and criteria. This flexible approach may be extended to
the specifications process for finishes, where the requirements and criteria can be well
defined.

1-3.14  Operation and Maintenance Design Priorities

Important aspects of the design of all Army National Guard facilities are the selection of
maintainable finishes and the provision of access or placement of building equipment
and other fixed elements. The following are ways to address concerns in the design
process:

e Select finishes based on the durability requirements related to the use of
the space.

= Specify slip-resistant floor materials and finishes where water can be
tracked in.

= Position heating, ventilation, and air conditioning (HVAC) and other
mechanical and electrical components that are located above the ceiling
and require servicing within easy reach from below to avoid the need for a
service lift and major ceiling disassembly.
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Allocate adequate clearances for the servicing and replacement of large
pieces of building mechanical and electrical equipment.

Provide for ready access to wells and containment systems for inspection.

Consider the use of a low-power traction elevator system that is
competitive in cost with hydraulic units, and consider a machine room that
can fit inside the hoistway.

The designer should specify Total Building Commissioning when
programmed in the DD Form 1390/91 funding document at 1% primary
building cost.

1-3.15 Applicable Codes and Standards

The references list in Appendix A pertains to national standards, the International
Building Code (IBC) will be considered as the minimum acceptable standard for ARNG
Design Guides. The CFMO should provide in writing for the design A-E all categories of
State regulations that exceed national standards.

1-3.16  Fire Protection
Fire protection guidelines are as follow:

Incorporate efficient and cost-effective fire protection and detection
systems in all ARNG facility designs.

Comply with the requirements for all building space types presented in the
International Building Code and National Fire Protection Association
(NFPA) standards and with criteria presented in UFC 3-600-01 Fire
Protection Engineering for Facilities. Also address State and local
requirements that are more stringent than these sources.

Ensure that the municipal water supply pressure and capacity or
independent means (including storage tanks) comply with the water
source requirements of the fire suppression systems.

Provide adequate water source, sprinkler, emergency generator, and
alarms systems capacity to accommodate limited building expansion on
site.

Include the means of egress, with all related calculations. Maintain the
proper dimensions of all means of egress during detailed design.

Identify all rated separations, and ensure that all building systems
components at these separations support the rating.

Coordinate smoke evacuation systems with the HVAC design.

Adequately isolate and vent areas with highly combustible products,
including the petroleum, oils, and lubricants (POL) storage.
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= Ensure that the antiterrorism/force protection (AT/FP) standoff barrier
components include access for fire-fighting apparatus.

= Telecommunication/Information Technology spaces must comply with the
above codes for a primary system, a secondary Halon alternative clean
agent fire extinguishing system maybe used.

1-3.17  Occupational Health and Safety
1-3.17.1 General Information

The U.S. Department of Labor, Occupational Safety & Health Administration (OSHA)
Standards for General Industry in 29 CFR Part 1910 and DA PAM 40-503, Industrial
Hygiene Program, requires that ARNG provide a safe and healthy workplace for its
employees. All Readiness Centers with Indoor Firing Ranges, Logistics and Aviation
Maintenance facilities must have an Industrial Hygiene / Chief Surgeon's Office (ARNG-
CSG-P) technical review prior to construction. Personal protective equipment (PPE)
and administrative procedures are only interim measures for controlling occupational
hazards. The following paragraphs address other measures.

1-3.17.2 Noise and Vibration Reduction

Noise-induced hearing loss is one of the most common occupational hazards.
Currently, ARNG uses PPE as the main means of preventing hearing loss; however,
engineering controls would be more effective. Mechanical equipment rooms contribute
most of the high noise and vibration levels in buildings. The design A-E should take
great care when locating these spaces to avoid adjacencies with incompatible noise
tolerances. Mechanical equipment mounted rigidly to the supporting structure produces
excessive vibration levels. The design A-E shall select vibration isolation methods to
eliminate these problems. For equipment applications the designer should reference
ASHRAE Handbook of Fundamentals.

1-3.17.3 Indoor Air Quality

The design of the building HVAC and exhaust systems must include indoor air quality
features to ensure a safe environment. The design A-E should follow American National
Standards Institute/American Society of Heating, Refrigerating and Air-Conditioning
Engineers (ANSI/ASHRAE) Standard 62.1-2007, which recommends the minimum
outdoor air rates for buildings, and the American Conference of Governmental Industrial
Hygienists (ACGIH) Industrial Ventilation Manual for recommended practices related to
specific exhaust and ventilation systems design.

A combination ventilation and exhaust system needs to be designed for the specific
occupancy and process within each area to meet the indoor air quality standards. The
design A-E should establish temperature, humidity, and ventilation criteria for each
space and should design special exhaust hoods where necessary. Although specific
humidity criteria may not be published for many areas, all conditioned spaces should be
designed to maintain not higher than 50 percent relative humidity (RH).

11
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Consideration must be given to air quality in storage rooms and similar spaces.
Although these areas are not normally occupied, they may require ventilation,
temperature, and/or humidity control to prevent damage to stored material and provide
an acceptable environment for personnel using the room.

Air-handling unit (AHU) design should minimize mold and mildew growth inside the
units. AHUs should have a filter bank (pre-filters @ 30% and final filter @ 85%
efficient) base on ASHRAE Standard 52.1-1992 Atmospheric Dust-Spot Efficiency
rating to prevent dust collection on coils, and drain pans should be properly sloped and
provided with condensate traps to eliminate standing water in the units. AHUs should
not be operated during construction without proper filters in place, and all filters should
be replaced at turnover to the ARNG.

1-3.17.4 Location of Air Exhaust and Intake

Exhaust air discharges and vents must be located at a proper distance from intakes to
prevent cross-contamination and must be in a location which does not expose people
or other buildings to hazardous discharge. Outside air intakes must also be located to
minimize induction of vehicle exhaust and other site contaminants; in addition, they
must be located and protected as prescribed by antiterrorism requirements. The design
A-E should follow the recommended guidelines of ACGIH and local building codes.

1-3.18 Energy Efficiency

It is important to emphasize building envelope, mechanical and electrical systems
efficiency as referenced in UFC 3-400-01, Design: Energy Conservation. An LCCA is to
be performed to evaluate at least two proposed mechanical systems. The Energy Policy
Act of 2005 (EPACct-05) amended in 2007 published guidelines to design/construct
buildings 30% more efficient than ANSI/ASHRAE/IESNA Standard 90.1-2007, if life
cycle cost effective. The building envelope, mechanical and electrical systems must be
designed in accordance with ANSI/ASHRAE/IESNA 90.1-2007 or the State energy
codes. The use of air-side or water-side heat recovery systems should be considered
where they can be applied effectively.

ARNG buildings are frequently occupied on irregular schedules, with many areas used
only on weekends and/or at night. Therefore, the mechanical systems should be zoned
so that heating, cooling, and ventilation can be reduced in portions of the building when
they are unoccupied.

1-3.19 HVAC System Quality

When selecting mechanical equipment and designing systems, the A-E should strive for
a system that will provide low maintenance and long life while providing a quality indoor
environment. The use of rooftop packaged AHUs should be minimized because of their
relatively short life and the inconvenience of servicing them. Double-wall AHUs are
generally more robust and more easily maintained. Stainless steel condensate drip
pans and cooling coil casings extend the life of an AHU and provide a cleaner surface,
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which reduces growth of mold and mildew. The designer should use ASHRAE
Handbooks of Fundamentals, HVAC Applications and HVAC Systems and Equipment
as guidance.

On larger installations, hydronic cooling utilizing a central chiller plant should be
investigated in lieu of packaged direct expansion (DX) cooling, which typically is more
maintenance intensive. The design A-E should avoid using steam for heat distribution
as the boiler and piping system are more difficult to maintain than hot water. Direct-fired
warm air furnaces and unit heaters typically require more maintenance and have a
shorter life than hydronic systems; they should be used only in small installations where
a central system is not practical.

1-3.20  Geotechnical Investigation

Site selection and Federal support shall conform to NGR 415-5, Chapter 4. Based on a
visual observation of the site and knowledge of the local area, an appropriate number of
soil borings should be made to determine the nature and consistency of subsurface soil
conditions. Additional borings are warranted if the results are inconclusive or
insufficient for the foundation and pavement design. The Site Survey Report, to be
prepared in accordance with NGR 415-5, must include the results of the investigation of
the selected site. The CFMO and NGB-ARI use the completed Soil Bearing Capacity
Declaration (NG PAM 415-5, Appendix G) to gauge the adequacy of the site and thus
determine whether to grant Federal funds for construction of the facility at that particular
location. This declaration should include the actual allowable design soil bearing
capacity.

1-3.21 Bid Format Information
Two types of formats may be used for bidding:

All Bid Formats are located in NG PAM 415-5, Appendix L.

Separate bids must also be obtained for the Intrusion Detection Systems and Interior
Intrusion Detection System equipment-in-place, maintenance repair, and other support
items to identify the funding support when provided from different accounts or to identify
varying proportions of Federal/State cost sharing. Although the bids may be lump sum
for each item, the quantity and unit of measure for each should be included, where
practical, showing the magnitude of work required.

The bids of all authorized items (including site preparation and the IDS) are to be
totaled before listing additive and/or alternative items that are to be supported with
other than Federal funds. A written description of each bid is also to be provided to
define the scope of work associated with the bid amount.

In addition, unit price bids should be obtained for the various types of work that may
have to be increased or decreased during the period of construction, or when the unit
cost of work must be utilized to determine the cost of work in excess of authorized
amounts (such as excess foundation walls, exterior walls, and interior partitions).
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1-3.22 Commissioning Buildings and Systems

Total building (enhanced) commissioning is recommended for all ARNG MILCON
projects for new construction and major renovation. Fundamental Commissioning of
Building Energy Systems is a prerequisite for LEED-NC and Enhanced Commissioning
is a one (1) point credit.

The total cost allowed for this activity will be 1% of the Primary Facility Cost. A line
item cost of 0.6% for the construction phase will be indicated on the DD Form 1390/91
Funding Document. The design phase allowance of 0.4% will be funded with P&D
funds. This cost allowance includes the services of an Independent Commissioning
Agent. The CFMO should provide the design Architect-Engineer and the
Commissioning Agent a copy of the ARNG COMMISSIONING RFP/SOW prior to
design startup.

Commissioning Defined:

e The National Conference on Building Commissioning has established an official
definition of Total Building Commissioning as “The systematic process of
assuring by verification and documentation, from the design phase to a
minimum of one after construction, that all facility systems perform interactively
in accordance with the design documentation and intent and in accordance with
the owner’s operational needs, including preparation of operation personnel”.

Commissioning with respect to the U. S. Green Building Council Leadership in Energy
and Environmental Design for New Construction and Major Renovations (LEED-NC),
Energy & Atmosphere;

e EA Prerequisite 1: Fundamental Commissioning of the Building Energy
Systems are required for all ARNG MILCON projects. The intent is to verify that
the building’s energy related systems (Mechanical/HVAC/Electrical) are
installed, calibrated and perform according to the owner’s project requirements,
basis of design and construction documents.

e EA Credit 3: Enhanced Commissioning, this commissioning process begins
early during the design process and execute additional activities after systems
performance verification is completed.
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CHAPTER 2

ANTITERRORISM/FORCE PROTECTION

2-1 GENERAL INFORMATION

Any building or portions of buildings routinely occupied by 11 or more DoD personnel
with a population density greater than one person per 430 ft? requires the minimum
antiterrorism/force protection measures. Compliance with the U.S. Department of
Defense (DoD) Minimum Antiterrorist Standards for Buildings (UFC 4-010-01) is not an
option. However, the individual State’s AT/FP officer's recommendations to the
adjutant general determine the level of protection required (the degree to which assets
are protected against injury or damage from an attack) at the specific site.

These standards may be supplemented where specific terrorist threats are identified,
where more stringent local standards apply, or where local commanders dictate
additional measures. The individual State Antiterrorism/Force Protection Officer
recommendations to the Adjutant General assist in determining the level of protection
required (the degree to which assets are protected against injury or damage from an
attack) at the specific site. At a minimum, the level of protection identified in UFC 4-
010-01 for Inhabited Buildings, Primary Gathering Facilities, Billeting, and High
Occupancy Family Housing will be incorporated into the design.

During the design process, the design A-E shall conduct all protection analysis as
described in DA PAM 190-51, DOD Security Engineering Publications UFC 4-020-
01FA, UFC 4-020-02FA, UF 4-020-03FA and UF 4-020-04FA. For some protective
strategies, the design process may include identification of multiple scenarios or
alternatives for achieving the required level of protection. All alternatives should
undergo a suitability analysis, which takes into account factors that may limit the
feasibility of the concepts. Potential future expansion of the new facilities should be
considered in the analysis. Factors limiting effective AT/FP strategies may consist of
physical, resource, and political constraints such as land area restrictions.

2-2 DESIGN PHILOSOPHY

The security engineering requirements identified in UFC 4-010-01 Minimum
Antiterrorism Standards for Buildings, UFC 4-010-02 Minimum Standoff Distances for
Buildings (FOUO), and UFC 4-023-03 Progressive Collapse provide the framework for
incorporating major design strategies (Civil, Structural, Architectural, Mechanical, and
Electrical) that are the most effective and economical in protecting DoD personnel from
terrorist attacks.
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Baseline Threat: The location, size, and nature of terrorist threats are unpredictable.
The standards identified in UFC 4-010-01 are based on a specific range of assumed
threats that provide a reasonable baseline for the design of all inhabited DoD buildings.
Designing to resist baseline threats will provide general protection today and will
establish a foundation upon which to build additional measures where justified by
higher threats or where the threat environment increases in the future. While those
baseline threats are less than some of the terrorist attacks that have been directed
against U.S. personnel in the past, they represent more severe threats than a
significant majority of historical attacks. It would be cost prohibitive to provide protection
against the worst-case scenario in every building. The terrorist threats addressed in the
UFC 4-010-01 standards are further assumed to be directed against DoD personnel.
Threats to other assets and critical infrastructure are beyond the scope of the DoD
required Minimum Antiterrorism Standards, but they are addressed in UFC 4-020-01

Level of Protection: The standards in UFC 4-010-01 afford a Low level of protection
for billeting, high occupancy family housing, and primary gathering buildings and a Very
Low level of protection for other inhabited buildings. Greater protection is provided for
primary gathering buildings, billeting, and high occupancy family housing because of
the higher concentration of personnel and the more attractive nature of the target.

2-2.1 Standoff Zone: The primary design strategy is to keep aggressors as far away
from inhabited DoD buildings as possible. The easiest and least costly opportunity for
achieving the appropriate levels of protection against terrorist threats is to incorporate
sufficient standoff distance into project designs. While sufficient real estate is not
always available to provide the standoff distances required for conventional
construction, maximizing the available standoff distance always results in the most cost-
effective solution. Maximizing standoff distance also ensures that there is opportunity in
the future to upgrade buildings to meet increased threats or to accommodate higher
levels of protection.

2-2.2 Building Structural Design. Provisions relating to preventing building collapse
and building component failure are essential to effectively protecting building
occupants. Those provisions apply regardless of standoff distance or the ability of a
building to resist blast effects. Designing those provisions into buildings during new
construction or retrofitting during major renovations, repairs, restorations, or
modifications of existing buildings is the most cost effective time to do that. In addition,
structural systems that provide greater continuity and redundancy among structural
components will help limit collapse in the event of severe structural damage from
unpredictable terrorist acts.

2-2.3 Hazardous Flying Debris. In past explosive events where there was no building
collapse, a high number of injuries resulted from flying glass fragments and debris from
walls, ceilings, and fixtures (non-structural features). Flying debris can be minimized
through building design and avoidance of certain building materials and construction
techniques. The glass used in most windows breaks at very low blast pressures,
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resulting in hazardous, dagger-like shards. Minimizing those hazards through reduction
in window numbers and sizes and through enhanced window construction has a major
effect on limiting mass casualties. Window and door designs must treat glazing, frames,
connections, and the structural components to which they are attached as an integrated
system. Hazardous fragments may also include secondary debris such as those from
barriers and site furnishings.

2-2.4 Building Layout. Effective design of building layout and orientation can
significantly reduce opportunities for terrorists to target building occupants or injure
large numbers of people..

2-2.5 Airborne Contamination. Effective design of heating, ventilation, and air
conditioning (HVAC) systems can significantly reduce the potential for chemical,
biological, and radiological agents being distributed throughout buildings.

2-2.6 Mass Notification. Providing a timely means to notify building occupants of
threats and what should be done in response to those threats reduces the risk of mass
casualties. Refer to UFC 4-021-01 Mass Notification Systems.

2-2.7 Future Upgrades. Many of the provisions of these standards facilitate
opportunities to upgrade building protective measures in the future if the threat
environment changes.

2-3 DESIGN ELEMENTS

2-3.1 Standoff Distances. The primary impact on project scope for sitework will be
the establishment and maintenance of standoff distance. That standoff will have to be
provided to any location that is accessible to vehicles. For the stationary vehicle bomb
tactic those locations may be limited to those that have legitimate vehicle access such
as parking areas and roadways. The key to understanding the planning implications of
the standoff distance is in knowing the type of vehicle and the explosive weight
associated with the threat and determining where access of those vehicles will be
controlled. The approach, therefore, is to establish a standoff distance based on the
largest applicable explosive weight based on the applicable threat severity level and
require access procedures for entry past that perimeter to be applied to all vehicles at
that standoff distance.

The conventional construction standoff distances identified in UFC 4-010-01 Tables B-1
and D-1 were developed by the U.S. Army Corps of Engineers to provide survivable
structures for a wide range of conventionally constructed buildings and
expeditionary/temporary structures. These buildings range from tents and wood framed
buildings to reinforced concrete buildings. The pressures resulting from explosive blasts
can be very high, but they decrease rapidly with distance. That suggests that where
land is available the least expensive way to provide protection against explosives is to
maximize the standoff distance. The general design strategy, therefore, is to provide as
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much standoff distance between protected facilities and potential locations for vehicles,
such as parking areas, roadways, and other locations that could be accessible by
vehicles.

2-3.2 Facility Arrangement

When possible, facilities that are functionally compatible and have similar threat levels
should be clustered. This reduces the required perimeter area to be protected, limits
access points to serve multiple facilities, and promotes compact security areas.
However, the practical benefits of clustering facilities must be balanced against the
survivability benefits of resource dispersal in the event of an attack. The arrangement
of buildings into complexes that have strongly delineated boundaries and are oriented
to enhance the surveillance opportunities creates a “defensible space” that can be
protected more efficiently than scattered buildings.

2-3.3 Vehicular Access and Circulation

Limiting the opportunities for aggressors to get close to buildings with vehicles is the
first line of defense. Ways to achieve the minimum standoff distance from vehicle
circulation or parking include creating a buffer zone using design features such as
landscape elements and bollards. However, the design must address site access and
circulation for fire department apparatus and other emergency vehicles. The site
circulation should be designed to prevent high-speed approaches by vehicles. The
vehicle entrances should be offset from the major areas of high-risk concentration, and
higher-risk resources should be in a location that is remote from primary roads.

2-3.4 Site Perimeter Vehicle Inspection

At facilities requiring vehicle inspection or controlled access, the design considerations
are as follows:

= Provide space for inspection and waiting in line at the site access point,
with adequate protection from inclement weather.

= Incorporate design features that are appropriate with regard to the threat
assessment (see paragraph 4-1.2) and prevent vehicles from breaching
the perimeter before being inspected.

= Whenever possible, accommodate commercial, service, and delivery
vehicles by providing a separate, designated entry that preferably is
distant from higher-risk resources.

Locate drive-up or drop-off areas away from large glazed areas of the building to
minimize the effects of an explosive blast
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2-3.5 Site Lighting

Effective, uniform site lighting levels should be provided at a minimum of 0.50 foot-
candle (FC) across the site and supplemented with additional focused lighting at vehicle
and pedestrian entrances. Site lighting should be evaluated and designed in
accordance with IES-NA. The lighting design should be coordinated with the closed-
circuit television (CCTV) system, motion detection (NGB-ARI Delite System) and other
means of surveillance to optimize their effectiveness.

2-3.6 Site Signage

Confusion over site circulation, parking, and entrance locations can weaken site
security. Therefore, signs should be provided to properly orient all who are coming to
the site. Signage should include on-site directional information, parking, and cautionary
signs for visitors, employees, service vehicles, and pedestrians.

2-3.7 Landscaping

Landscaping design can enhance or be a detriment to the security design. Such
elements as earth berms and trees can provide barriers, but all landscape features
should be carefully designed to coordinate with site surveillance when the plants are
fully grown. Landscape plantings can be used to conceal above-ground utility systems,