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CHAPTER 1
GENERAL REQUIREMENTS

Purpose of the Facilities Standards
for the Public Buildings Service

The Facilities Sandards set forth product requirements and criteria for new buildings and
alterations for the Public Buildings Service of the General Services Administration (GSA).
This document contains policy and technical criteria to be used in the programming and
design of GSA buildings. It is intended to be a building standard; it is not a textbook,
handbook, training manual or substitute for the technical competence expected of a design
or construction professional.
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The Facilities Sandards should be used with the specific building program for the project,
which shows project information such as the housing plan and other special requirements
for tenants.

There may sometimes be conflicts between the Facilities Standards and specific project
requirements. Contact the Director of the Facilities Standards and Technology Division,
Office of Design and Construction, Public Buildings Service, General Services
Administration, Washington, DC 20405 or call (202) 501-1646 for advice if there is a
guestion on the background of any particular requirement.

This metric version uses the GSA-adopted convention of using only millimeters (mm) on
drawings as much as possible so that any number shown in this book without a
dimensional suffix isaways mm.

Contact the Nationa Ingtitute of Building Sciences, Construction Metrication, Council

1201 L Street, NW., Suite 400, Washington, DC 20004, (202) 289-2800 for a copy of the
GSA Metric Design Guide and other metric information.
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Applicability of the Facilities Standards

This book should be used by all professionas engaged in the planning and design of new
facilities or aterations for GSA. It applies equaly to in-house designers and outside firms
and professionals under GSA contract: programmers, architects, planners, landscape
architects, engineers, space planners and interior designers.

GSA ischarged by law to construct, alter and lease building facilities for many agencies of
the Federal Government. Under this mandate, GSA acts both as developer and owner of
Federal real estate, while the agencies housed in Federa buildings can be regarded as ten-
ants. GSA recelves building authority from the U.S. Congress.

GSA Building Types

Office Buildings. About 80 percent of al GSA buildings are office buildings.
Accordingly, the criteria in the Facilities Sandards are directed most specifically toward
the design of office buildings.

Courts. In generd, the criteria contained in this book apply to al buildings housing U.S.

Courts. For more specific design guidelines see the Administrative Office of the United
States Courts (AOC) document U.S. Courts Design Guide. In case of conflict, the U.S

Courts Design Guide takes precedence over the Facilities Sandards.

Border Stations. In generd, the criteria contained in this book apply to all border stations.

For more specific design guidelines see the United States Border Station Design Guide
(PBS-PQ130). In case of conflict, the United States Border Station Design Guide takes
precedence over the Facilities Sandards.

Child Care Centers. In genera, the criteria contained in this book apply to al child care
centers. For more specific design guidelines, see the GSA Child Care Center Design
Guide (PBS-PQ140). In case of conflict, the GSA Child Care Center Design Guide takes
precedence over the Facilities Sandards.

Other Building Types. GSA also owns and manages arelatively small number of diverse
building types. warehouses, laboratories, archives, libraries, museums and others.
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Excluding the specific standards for office space, the criteria listed in this book generaly
apply to these buildings as well, within the constraints of specific building functions.

Types of Facilities

New Construction of GSA Owned Facilities. The Facilities Sandards are most
specificaly written to guide the design of Government owned new construction.

Repair and Alteration Projects. The Facilities Sandards apply to al repair and
alteration projects. It is understood that existing conditions may make it impossible to
follow al the guidelines exactly. In repair and alteration projects, literal compliance with
the criteriais less important than creative efforts to achieve the same end result. A section
on repair and alteration projects has been included in each chapter.

Historic Buildings. Many GSA buildings are historic: that is, they are included on, or
have been determined to be €eligible for inclusion on the National Register of Historic
Places. In addition, any GSA buildings which are 45 years old or older should be
considered likely to be historic even if they have not yet been evaluated for National
Register eigibility.

In general, if a building is historic, GSA has developed a Historic Building Preservation
Plan (HBPP) which is given to the architects and engineers before design starts to serve as
a design guide which will ensure the appropriate treatment and preservation of the
building's significant historic spaces, architectural details and systems. The Secretary of
the Interior's Standards for Rehabilitation and Illustrated Guidelines for Rehabilitating
Historic Buildings (SOI Standards) are embodied in the ratings and recommendations of
the HBPP. If an HBPP isnot provided at the start of a project, the architects and engineers
should contact the Contracting Officer to determine whether oneis available. If an HBPP
does not exist, architects and engineers are expected to design with professional attention
to historic preservation considerations, in keeping with the SOI Standards.
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The HBPP is a comprehensive building report which uses a standardized rating system to
identify levels of historic significance of the overall building, zones or areas within the
building, and elements within each zone. An element may be an architectural feature,
structural component, engineering system or functiona requirement. These zone and
element ratings provide the standards for the development of all design plans for the
building. Other pertinent guidelines, standards and critical documents will be interpreted
and integrated into the design based on the ratings established in the HBPP.

GSA utilizes a Building Engineering Report (BER) to plan and budget for the long term
retention of its existing properties through inspection and evaluation of each building, its
systems, materials and grounds. The BER addresses a building's current condition in order
to provide a basis for recommending needed improvements. The BER is also given to the
architects and engineers before the design starts. If conflicts or significant differences are
found between the HBPP and the BER or any other documents provided by GSA prior to
the start of design, the GSA Contracting Officer must be aerted immediately so that these
issues can be resolved.
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[Reserved]
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General Design Philosophy
The following characteristics distinguish GSA buildings from privately owned buildings.

Design Quality. GSA is committed to the highest quality of design in the development of
its sites and buildings. The statement on Guiding Principles for Federal Architecture,
drafted by the Assistant Secretary of the Interior in 1962 and reproduced in Figure 1-1,
expresses this commitment. GSA buildings are the places where most of the interaction
between citizens and Government occurs. Federa buildings express the image of the
Government to the public.

Life Expectancy. Federal buildings exist for along time. They need to age well. They
should be designed to a level of quality and durability that will endure many decades.
Since most GSA buildings remain under the same ownership for their lifetime, expansion
potential is an important concern in site, building and systems design.

Frequent Changes. Federal buildings undergo many changes during their lifetime. As
Government missions change, Federal agencies are created or abolished, or are assigned
new tasks. As a consequence, requirements for space and services change frequently, and
space must be renovated often. Sometimes a building changes hands from one agency to
another. The flexibility to accommodate continual change needs to be "built in" to the
building design from the outset and respected in subsequent alterations. Systems flexibility
and modular design should become by-wordsin GSA buildings.

Cost Effectiveness. Federal buildings must be cost effective. Since it is the taxpayer who
pays the bill, the designer should always ask: "Is there a more cost effective design that will
suit the requirements of the project?' This question is equally valid whether it concerns a
whole building or a small part of one system. It aso reaches across architecture and
engineering disciplines. Sometimes a dightly higher expense in one building system
resultsin significant savingsin another.

In comparing costs, GSA uses life cycle cost analyses. Under this strategy, both the
original tenant fit-up and present value of future alteration costs are considered at the time
of the origina design in the capital outlay for the building. This method of cost analysis
permits the selection of materials and systems based on long term value rather than first
COst.
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Building Maintenance. Building service equipment should be organized to be accessible
for maintenance, repair or replacement without causing significant disturbance in occupied
space. Ease of operation should be considered when selecting mechanical and electrical
equipment.

Art in Architecture. Asstated in the Guiding Principles for Federal Architecture (Figure
1-1), GSA has a policy of incorporating fine art into the design of new Federa buildings
and in mgjor repair and alterations of existing Federal buildings. Up to 0.5 percent of the
estimated construction costs is reserved for commissioning works by living artists, and
these works are acquired through a commissioning process that involves public
participation by art professionals, representatives of the community, and the architect of the
building. Art and architecture should complement one another; to that end, cooperation
between artists and building designersis strongly encouraged.
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In the course of its consideration of the general subject of Federal office space, the
committee has given some thought to the need for a set of principles which will
guide the Government in the choice of design for Federal buildings. The committee
takes it to be a matter of general understanding that the economy and suitability of
Federal office design space derive directly from the architectural design. The belief
that good design is optional, or in some way separate from the question of the
provision of office space itself, does not bear scrutiny, and in fact invites the least
efficient use of public money.

The design of Federal office buildings, particularly those to be located in
the nation's capital, must meet a two-fold requirement. First, it must provide
efficient and economical facilities for the use of Government agencies. Second, it
must provide visual testimony to the dignity, enterprise, vigor and stability of the
American Government.

It should be our object to meet the test of Pericles' evocation to the
Athenians, which the President commended to the Massachusetts legislature in his
address of January 9, 1961: "We do not imitate -- for we are a model to others."

The committee is also of the opinion that the Federal Government, no less
than other public and private organizations concerned with the construction of new
buildings, should take advantage of the increasingly fruitful collaboration between
architecture and the fine arts. With these objects in view, the committee
recommends a three point architectural policy for the Federal Government.

1. The policy shall be to provide requisite and adequate facilities in an
architectural style and form which is distinguished and which will reflect the
dignity, enterprise, vigor and stability of the American National Government. Major
emphasis should be placed on the choice of designs that embody the finest
contemporary American architectural thought. Specific attention should be paid to
the possibilities of incorporating into such designs qualities which reflect the
regional architectural traditions of that part of the Nation in which buildings are
located. Where appropriate, fine art should be incorporated in the designs, with
emphasis on the work of living American artists. Designs shall adhere to sound
construction practice and utilize materials, methods and equipment of proven
dependability. Buildings shall be economical to build, operate and maintain, and
should be accessible to the handicapped.

2. The development of an official style must be avoided. Design must
flow from the architectural profession to the Government, and not vice versa. The
Government should be willing to pay some additional cost to avoid excessive
uniformity in design of Federal buildings. Competitions for the design of Federal
buildings may be held where appropriate. The advice of distinguished architects
ought to, as a rule, be sought prior to the award of important design contracts.

3. The choice and development of the building site should be considered
the first step of the design process. This choice should be made in cooperation with
local agencies. Special attention should be paid to the general ensemble of streets
and public places of which Federal buildings will form a part. Where possible,
buildings should be located so as to permit a generous development of landscape.

Figure 1-1
Guiding Principlesfor Federal Architecture
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Codes and Standards

GSA has adopted several codes and standards that govern Federal construction throughout
the United States and itsterritories.

Building Codes

Except as noted below, GSA will use one of the three national model building codes for
each project. The particular code used will vary with geographic location. The project
team will be given a copy of the latest GSA order on code compliance at the project
inception or A/E selection.

For egress requirements, the provisions of the Nationa Fire Protection Association
(NFPA) Standard 101 Life Safety Code shall be followed in lieu of the egress requirements
of the national model building code used.

All eectrical work will follow the provisions of the Nationa Electric Code, issued by the
NFPA.

Editions of National Codes. The latest edition of each code in effect at the time of design
contract award must be used throughout the project's design and construction.

Conflicts between Codes and GSA Requirements. It is GSA policy to make maximum
use of equivalency clauses in al the codes to ensure flexibility. If there is a conflict
between a code requirement and a GSA requirement, the GSA requirement will prevail.

Deviations from Building Code Provisons. The Mandatory Design Standards listed

below take precedence over the provisions of the building codes. Additional, specific
deviations from codes are discussed in the chapters of the book where they apply.

PBS-PQ100.1 June 14, 1996 Page 1-11



FACILITIES STANDARDS FOR THE PUBLIC BUILDINGS SERVICE

Local Building Codes. GSA has an established policy to comply with local building
codes to the greatest extent possible. Loca and/or State officias will be given the
opportunity to review GSA projects for compliance with local requirements. Comments
from loca jurisdictions will be carefully considered, but GSA has the fina authority to
accept or regject any comment.

Legally, buildings built on Federa property are exempt from local building codes. In case
of buildings developed on private land to be leased to GSA, however, the applicable local
codes govern instead of the codes adopted by GSA.

Local jurisdictions have the option of performing construction inspections to verify code
compliance. If they elect to do so, special provisions will be included in the archi-
tect/engineer's (A/E's) and contractor's contracts to handle the additional requirement of
coordinating their work with local authorities.

Code Requirements for Alterations. Generaly, the building systems need only be
upgraded to correct deficiencies identified by GSA, unless the entire building is being
renovated. However, any existing condition identified as less safe than it was before
modification should be corrected. All new work should meet codes. Where questions
arise, they should be discussed with the designated code reviewer of the GSA region
responsible for the project.

Zoning Ordinances. The Public Buildings Act Amendments of 1988 require that GSA
consider local zoning and other planning requirements to the maximum extent practical.

Regiona GSA staff and A/E's must consult with local officials and provide them the
opportunity to review the concept design of a new facility or addition for zoning compli-
ance. The comments must be treated as recommendations and carefully considered;
however, GSA hasthe fina authority to accept or reject any comment.

In the case of leased facilities built on private land, al local zoning ordinances apply.
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Mandatory Design Standards

Accessibility Standards. Federal Standard 795 Uniform Federal Accessibility
Standards is mandatory on all GSA projects. Current GSA policy requires compliance
with the requirements of Title Il Standards for the Americans with Disabilities Act where
those requirements are stricter than Federal Standard 795. This policy will remain in
effect until the Uniform Federal Accessibility Standards have been updated and reissued.

The criteria of these standards should be considered a minimum in providing access to the
handicapped. Where dimensions for clearances are stated, allowance should be made in
the design for construction tolerances to ensure the finished construction isin full compli-
ance.

It is GSA policy to make all Federal buildings accessible to the handicapped without the
use of special facilities for the disabled. The intent of this policy is to use standard
building products set at prescribed heights and with prescribed maneuvering clearances to
allow easy use by disabled employees and visitors. Building elements designated
specifically for use by the handi capped should be kept to a minimum.

Both the Uniform Federal Accessibility Standards and the Title 111 Standards for the
Americans with Disabilities Act permit modification of standard approaches to provide
accessibility when implementation of such approaches would damage the fabric of a
historic property.

Conflicts with Historic Preservation. In cases of apparent conflict between require-
ments such as those for accessibility, asbestos removal, seismic performance, and
landscaping and the preservation of significant historic fabric, the architects and engineers
shall notify the Contracting Officer so that the issue can be addressed explicitly and early
in the project.

Energy Conservation Standards. The governing energy design standard is the
Department of Energy Standard 10 CFR, Part 435 Energy Conservation Voluntary
Performance Standards for Commercial and Multi-Family High Rise Residential Build-
ings; Mandatory for New Federal Buildings; Interim Rule. GSA has adopted the latest
edition of ASHRAE/IES Standard 90.1 Energy Efficient Design of New Buildings Except
Low-Rise Residential Buildings, published by the American Society of Heating,
Refrigerating and Air-Conditioning Engineers, Inc., for energy conservation, with the two
amendments that follow:
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1. Sinceit isan industry standard, ASHRAE/IES 90.1 typical ly uses the verbs
"recommended,” "suggested,” etc. Any text phrased as arecommendation in the
Standard will be understood as a mandatory requirement.

2. Performance requirements designated as taking effect in 1992 will be
understood to be current requirements.

Page 1-14 PBS-PQ100.1 June 14, 1996



CHAPTER 1. GENERAL REQUIREMENTS

The performance of buildings designed according to ASHRAE 90.1 will be equivalent to
those designed to 10 CFR 435.

For ateration work in existing buildings, the following standards published by the
American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)
apply:

ASHRAE Standard 100.3: Energy Conservation in Existing Buildings.

ASHRAE Standard 100.5: Energy Conservation in Existing Buildings - Institutional.

ASHRAE Standard 100.6: Energy Conservation in Existing Buildings - Public
Assembly.

Compliance with the National Environmental Policy Act

GSA conducts an environmental review of each project prior to the start of design to
identify environmental impacts as required by the National Environmental Policy Act
(NEPA). Thereview can resultin:

« The preparation of an Environmental Assessment with issuance of a Finding of No
Significant Impact (FONSI), or

«  The preparation of an Environmental Assessment that identifies significant impacts,
followed by preparation of an Environmental Impact Statement (EIS), or

«  The preparation of an EIS.

If an Environmental Assessment or EIS has been prepared, it will congtitute the primary
guideline for environmental design issues. In those instances where GSA has committed to
implementing specific mitigation measures, programmers and designers must ensure that
those measures are carried out in the design. The following documents may contain
specific design requirements or may influence design decisions:
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Council of Environmental Quality (CEQ), Code of Federal Regulations (CFR) Title 40,
Parts 1500 - 1508: Regulations for Implementing the Nationa Environmental

Policy Act.

GSA ADM 1095.1D: Environmental Considerations in Decision M aking.

PBS P 1095.4B: Preparation of Environmenta Assessments and Environmenta
|mpact Statements.

GSA ADM 1095.2: Considerations of Flood Plains and Wetlandsin Decision Making.

GSA PBS|L-92-8: Rea Property Management and Safety Policy Handbook.

Environmental Protection Agency (EPA), 10 CFR 40, 1.23, 1-4, 1-16: Procedures for
Implementing the Clean Air Act and the Federal Water Pollution Control Act.

EPA, 40 CFR 50: National Primary and Secondary Ambient Air Quality Standards.

EPA, 40 CFR 60: New Source Performance Standards.

EPA, 40 CFR 61: National Emission Standards for Hazardous Air Pollutants.

EPA, 40 CFR 82: Protection of Stratospheric Ozone.

EPA, 40 CFR 260-299: Solid Wastes.

EPA, 40 CFR 300-399: Superfund, Emergency Planning and Community Right-to-
Know Programs.

EPA, 40 CFR 401-403: Effluent Guidelines and Standards.
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Environmental Policies

Building Materials

Prohibited Materials. The use of the following materials is prohibited on al GSA
projects:

«  Products containing asbestos.
«  Products containing urea formaldehyde.
«  Products containing polychlorinated biphenyls.

« Solder or flux containing more than 0.2 percent lead and domestic water pipe or
pipe fittings containing more than 8 percent lead.

- Paint containing more than 0.06 percent lead.

Lead-Based Paint in Alteration or Demalition Projects. When alteration or demolition
requires sanding, burning, welding or scraping painted surfaces, test the paint for lead
content. When lead is found, implement the controls required by OSHA in 29 CFR
1926.62. Do not abate lead-based paint when a painted surface is intact and in good
condition, unless required for alteration or demolition. In child care centers, test all painted
surfaces for lead and abate surfaces with lead-based paint.

Recycled Materials. EPA guidelines require the use of recovered materials in federally
funded construction. Architects and engineers should use recycled materials (fly ash and
building insulation, see below) to the maximum extent practical within the project
requirements. If recycled materials are inappropriate, designers should document the
reasons within the project design analysis.

Fly ash should be used to replace up to 20 percent of portland cement in concrete mix
designs.
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It is recommended that building insulation have a minimum content of recovered material
asindicated in Table 1-1. If the specified amount of recycled material is not available for a
given product, a lesser percentage is acceptable. These requirements do not apply to
acoustic insulation, insulation used in plumbing or HVAC systems or fireproofing.

Table1-1
Minimum Content of Recovered Material for Insulation

Material Type Percent by Weight
Cellulose loose fill and spray-on 75

Perlite composite board 23

Plastic rigid foam, polyisocyanurate or polyurethane 9
Foam-in-place polyisocyanurate/polyurethane 5

Reinforced glass fiber 6

Phenolic rigid foam 5

Rock wool 75

Abatement of Asbestos in Existing Buildings

Prior to dteration design, an evauation is performed on al existing buildings. This
evaluation should include review of inspection reports and a site inspection. |f asbestos
damage or the possibility of asbestos disturbance during construction activity is discovered,
one of the following four corrective actions must be taken: removal, encapsulation,
enclosure or repair. The assessment must be performed by appropriately trained
inspectors.
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Design. All design drawings and specifications for asbestos abatement must be produced
by a qualified specialist. The guiding standards for this work are the GSA PBS IL-92-8
and OSHA and EPA regulations, in particular 29 CFR 1926.58, 40 CFR 61.140-157 and
49 CFR 171-180. The design must be approved by the regiona Safety and Environmental
Management Branch of GSA. In genera, projects should be designed to avoid or
minimize asbestos disturbance. The environmental standards will be supplied by the
regional office of GSA.

Construction. All GSA work that disturbs asbestos must be performed using appropriate
controls for the safety of workers and the public.

Inspections. Regular inspection of the abatement work area and surrounding areas should
be performed on behalf of GSA to protect the interests of GSA, the building occupants and
the public. Such inspections should include visual and physical inspection and air
monitoring by phase contrast microscopy and/or transmission electron microscopy, as
appropriate.  Inspections should be performed under the supervision of a Certified
Industrial Hygienist, Registered Architect or Professonal Engineer by individuals
accredited under the Asbestos Hazard Emergency Response Act (AHERA) for asbestos
abatement supervision.

Laboratories. Laboratories analyzing samples for asbestos must be accredited by the
American Industrial Hygiene Association (AIHA) or the National Institute for Standards
and Technology's Voluntary Laboratory Accreditation Program. Laboratories analyzing
air samples by phase contrast microscopy must have demonstrated successful participation
in the National Ingtitute for Occupational Safety and Health (NIOSH) Proficiency in
Analytical Testing program for asbestos.

On-site analysis by phase contrast microscopy may be performed as required, provided that
the analyst is board-approved in the AIHA Asbestos Analysis Registry and provided that a
guality assurance program is implemented, including recounting of a fraction of samples
by a qualified laboratory. All final clearance transmission electron microscopy air samples
must be analyzed in accordance with the EPA AHERA protocol in 40 CFR 763, Appendix
A of subpart E.
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Radon Mitigation

New Construction. If the potential for radon release is identified in the geotechnical
report (see GSA document Submission Requirements for Design and Construction (PBS
PQ280), measures should be taken in the building design to keep radon levels below the
lowest level identified by the EPA that would require remedia action.

Alterations. In existing buildings radon levels should be tested if aterations cause
changes in areas with dabs or wallsin contact with the ground. GSA will advise the A/E if
current or previous radon readings have exceeded the lowest EPA action level.

Design Considerations. The EPA is currently working on a draft document outlining
construction methods to reduce radon hazard in buildings. Until this document is
published, designers will need to rely on professional judgment for the design of mitigating
measures. Ideasto consider include:

- Sedling of construction, expansion and seismic jointsin slabs on grade.
« Sedling of all penetrations in foundation walls.

- Placement of a vapor barrier under dab on grade. All penetrations through the
vapor barrier should be sealed.

- Ventilating of crawl spaces.

- Installation of a sub-dab depressurization system, which consists of a grid of
perforated pipe placed in the gravel layer below the vapor barrier and
vented to the outside air.

If so, GSA will provide data which will permit an analysis of likely future radon levels by
the A/E. Based on this analysis, mitigation features should be incorporated into the design
with the goal of protecting occupants from radon emissions at or above the lowest action
level identified by the EPA.
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Submission Requirements

Architectural and engineering design submission requirements for new construction and
alterations are described in the GSA document Submission Requirements for Design and
Construction (PBSPQ280). This document also contains information on drawings,
specifications, calculations and narratives, and states requirements for surveys and
geotechnical reports.

Specifications Requirements

Technical Requirements for Specifications. Federa Acquisition Regulation (FAR)
10.004, Selecting Specifications or Description for Use, specifically addresses specifica-
tions and requires that they be non-proprietary. The basic reason for this is to ensure
competition, and to prevent abuse, both within the Government and by those under
contract with the Government. While A/E's under contract to GSA have a great deal of
latitude in the design of buildings and types of products they can specify, they may not
exercise that latitude in the method of proprietary specifying as they would in the private
sector.  A/E's must be aware of and adhere to the restrictions and limitations that
regulations impose on construction specifications and develop a project specification that
meets GSA needs.

The requirement for non-proprietary specifications applies to every GSA project in which
GSA, as an owner, enters into a contract with a construction contractor. It does not apply
to existing facilities purchased or leased by GSA in a completed condition, or to aterations
to leased facilities which are contracted for by the lessor rather than the Government.

GSA/PBS furnishes its regiona offices with the Construction Criteria Base (CCB)
informational disk medium which is also available from the Nationa Institute of Building
Sciences, Washington, DC. (The CCB contains American Institute of Architects (AlA)
Masterspec, Naval Facilities Engineering Command, U.S. Army Corps of Engineers,
Department of Veterans Affairs, and National Aeronautics and Space Administration guide
specifications, which can be used to devel op project specifications.)
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The use of any guide specification does not relieve the A/E of design responsibility. It is
the designer's responsibility to edit any specification to reflect the project design intent,
GSA policy requirements, and Federal law. Material in these specifications is not policy.

All GSA policy and criteria applicable to project design and systems selection are
contained in the Facilities Sandards (and similar handbooks, such as the United Sates
Border Sation Design Guide (PBS-PQ130), GSA Child Care Center Design Guide (PBS
PQ140), and the AOC document U.S. Courts Design Guide).

Specifications must be carefully coordinated with drawings to ensure that everything
shown on the drawingsis specified. Specification information not applicable to the project
should be deleted. It isimportant to note that, for GSA projects, specifications always take
precedence over drawings in case of conflict. This is the reverse of what may be
customary in private practice.
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Life Cycle Costing

Life cycle costing is an important analysis used in the selection of systems that generate
significant operating costs and/or replacement costs.

In designs for new buildings and alterations, life cycle cost analyses should be performed
to assist in the selection of various systems, as required in the A/E's scope of work. An
example of an HVAC life cycle cost analysisis provided in Appendix 1.A., Life Cycle Cost
Example.

Cost Elements

The life cycle cost analysis should use present value calculations, in accordance with the
Code of Federal Regulations (CFR), Title 10, Part 436, Subpart A: Program Rules of the
Federal Energy Management Program.

It is important to note that present value calculations are only meaningful for design
decision comparisons. Present value costs should never be used to make budgetary
projections of actual costs.

Notation. The following terms are used within present value life cycle cost formulae:

FV = future value

PV = present value

TV = today's value

d = real discount rate
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e =real growth escalation rate (the differential escalation rate that exists after removing the influence
of general inflation)
n =number of years to occurrence or the analysis period, as appropriate
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Sunk Costs. Sunk costs are those aready incurred or irrevocably committed. Examples
are design and construction work already started or completed.

First Costs. These costs are typically estimated at today's value. They can include costs
for site acquisition, surveys, special design related fees, demolition of existing construction,
alterations and repairs, costs for new construction, and construction supervision.

Non-recurring Future Costs. Examples of these are major replacement costs, non-annua
maintenance/repair and major alterations to existing work.

The present value of non-recurring future costs can be treated by escalating a known
(today's value) to its future value using a real growth escalation rate, then discounting that

FV=TV(1+e)

future value to present value. Escalate the known today's value to future value in constant
dollars asfollows:

FV

(1+dy

Then discount the future value back to present value:
Theterm 1/(1 + d)" is known as the Single Present Worth (SPW) factor and is tabulated in

Appendix A-1 of the latest Energy Prices and Discount Factors for Life Cycle Cost
Analysis published by the National Institute of Standards and Technology (NIST).
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a1+ ed’

PV = TV 2
&1+ d)o

Combined Procedure. To combine both procedures, use:

Uniform Annually Recurring Constant Dollar Costs. These involve costs that are
influenced by genera inflation but have negligible real growth, such as fixed payment
service contracts with an inflation adjustment clause, preventive maintenance, scheduled
minor replacements and annually recurring costs that increase in price at the same rate as
genera inflation. The present value of such costs can be determined by the Uniform

PV = TV(UPW)
Present Worth (UPW) formula:
W= (1+d)'-1
d1+d)"
Where

The UPW factor is tabulated in Appendix A-2 of the previoudy referenced NIST
publication, Energy Prices and Discount Factors.

Annually Recurring Costs. Annualy recurring costs that escalate in rea value are
usually associated with cost elements such as service or maintenance, which involve
increasing amounts of work and/or an escalation in cost different from general inflation.
They may also consist of fuel costs or costs of frequent replacements that escalate at a rate
different from general inflation.
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PV = TV(UPW¥)

The present value of such costs are calculated by using the following modified version of
the UPW formula (UPW*) which allows for cost escalation:

[(1+e)/(1+d)]"-1

UPW* =
1-(1+d)/ (1+ ¢
Where
and eis constant over n.
e o
UPW* = g‘é‘ €07 . g‘e“ o
d-eL 1+ d@ g

Another representation is:

Recurring Fud Costs. These can be represented in present value by employing a
modified UPW* factor that takes into account multiple escalation rates. Energy related
UPW* factors are found in Appendices B-la through B-4a of the referenced NIST

PV = TV(UPW¥)

publication, arranged by regiona location, billing sector (e.g., commercial), fud type and
analysisperiod. Theformulato be appliedis:
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Generally, TV of fuel costs can be calculated smply by multiplying the annual quantity of
fuel times the local fuel pricing charged by the utility at the start of the study.
Electric demand charges can be assumed to escalate at the same rate as shown in
UPW* tables for electricity consumption unless actual escalation rates for demand
are provided by the local utility.

Procedures and Approach

Defining Alternates. When defining alternates for life cycle costing, an acceptable level
of overall building service must be assured throughout the analysis period. Costs which
are common to all options may be ignored.

Comparison of Design Alternates. Design aternates should be compared against a
baseline reference option. The baseline cost must offer a viable system employing state-of -
the-art design options and support affected service functions.

Where existing conditions will form part of the baseline, the analysis should include the
additional costs necessary to achieve code compliance, all repair and ateration work, and
al costs necessary to ensure reliable operation. Generally, the criteria stated in the
Facilities Standards should serve asinput parameters.

Analysis Period. The analysis period should be chosen to fully represent al costs. All
options should be considered over the same analysis period.

Where possible, the analysis period should be the smallest whole multiple of the service
lives for the mgjor systems involved in the analysis. (Example: with Option A, a service
life of 2 yearsis expected before replacement, with Option B alife of 3 yearsis anticipated,;
the smallest whole multiple is 6 years.) Life expectancies may be obtained from manufac-
turers or from ASHRAE: HVAC Applications Handbook. Also see the discussion on
residual service worth, which follows.

The analysis period should not exceed 25 years for equipment, in accordance with

Department of Energy analysis procedures. The analysis period for structural components
or other non-energy related systems can be 30 years to match the prospectus analysis.
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First Costs. Basdline and dternate first costs are typicaly those estimated for the
construction award date. The life cycle cost anaysis would assume that first cost
occurrence is at "time-zero" in the analysis period, with all the other event times referenced
to the construction award date.

Basing the first cost estimates (and the beginning of the analysis period) on a date other
than the construction award date is not required unless directed by GSA. Additiona first
cost issues should be considered for repair and alteration life cycle cost analyses:

All costs that must be incurred during the lead time, regardless of which
retrofit option is adopted, should be deemed sunk and excluded from the
analysis of both the baseline case and retrofit option.

All deferrable lead time costs that are avoidable if the retrofit option is adopted
should be included as a cost for the baseline case but not for the retrofit option.
To smplify this analysis, the lead time can be compressed and avoidable costs
for the baseline can be assumed to occur at the start of the analysis period as
with the investment cost of the retrofit option; however, all future planned year
projections of investment and replacement cost occurrence must be adjusted to
correspond to the length of the lead time period.

For mutually exclusive options where lead time results in significant
differencesin cost avoidance, amore rigorous analysis should be provided that
reflectsthe lead time. This may result in the discounting of estimated first
costs.

Future Cost Projections. Constant value is established by escalating a "today's value'
using a real growth escalation rate. That constant dollar future cost must be discounted
with areal growth discount rate to a present value in "constant dollars.”
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When converting actual cash flow escalation rate projections (also referred to as budgetary

E=et+l+d

or nomina rates) to an escaation rate in real terms (without inflation), the following

+
S
formula applies:
or

Where E = Budgetary escalation

e = Redl growth escalation

| = Inflation rate

_1+015 1

e=
1+ 0.10

Hence, to convert a given budgetary escalation rate of 15 percent to rea terms, alowing,
for example, 10 percent inflation, real growth escalation would be:

for e=0.0454 or 4.54%

Changing Cost Relationships. Investment and replacement costs directly associated with
providing continued building service should be taken into account for both baseline and
aternate options. However, to smplify the analysis, al recurring savings may be assumed
to remain proportionate to the initial cost savings differentia between the baseline and
alternate options.
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Resdual Service Worth. For instances where either the baseline or alternate has service
life beyond the analysis period, an alowance shall be made for the associated residual
service worth. This calculation should identify the residual constant dollar value at the end
of the analysis period, which is then discounted to its present value.

Analysis Presentation. Either a manual format or a computer model may be used.
Whichever approach is chosen, it must be applied consistently for al alternatives
considered. In all cases, the analysis should show:

« Savings to Investment Ratio (SIR): the ratio of the present value savings of an
alternate to itsincrease in present value implementation costs.

- Net Savings (NS): the differencein tota life cycle cost between the baseline and a
concept alternate.

For energy retrofit projects, also calculate the following:

- The Energy Savings to Investment Ratio (ESIR): the ratio of the annual source
energy savingsin KW toinitial investment cost in dollars.

« The Energy Cost Savings Ratio (ECSR): the ratio of present value energy savings
to theinitia investment cost.

For each design option, life cycle elements should be summarized in the format shown.
Back-up calculation sheets must be in an orderly format.

Computer Programs. A computer life cycle cost program that will satisfy GSA require-
mentsis available from NIST.

The NIST Building Life-Cycle Cost computer program (BLCC 3.03) provides an
economic analysis of proposed investments that are expected to reduce long-term operating
costs of buildings or building systems. It is especially useful for evaluating the costs and
benefits of energy conservation projects in new or existing public buildings. Two or more
alternative designs can be compared to determine which has the lowest life-cycle cost.

Economic measures, including net savings, savings-to-investment ratio and adjusted
internal rate of return can be calculated for any design alternative relative to the designated
base case.

PBS-PQ100.1 June 14, 1996 Page 1-31



FACILITIES STANDARDS FOR THE PUBLIC BUILDINGS SERVICE

BLCC 3.03 supersedes both the Federal Building Life-Cycle Cost (FBLCC) and the NIST
Life Cycle Cost (NBSLCC) programs. For the economic analysis of energy investmentsin
Federal buildings, BLCC complies with the following:

Office of Management and Budget (OMB) Circular A-94, Discount Rate to Be
Used in Evaluating Time-distributed Costs and Benefits.

American Society for Testing and Materials (ASTM), Standard E964: Practice
for M easuring Benefit-to-Cost and Savings-to-Investment Ratios for Buildings
and Building Systems.

ASTM Standard E917: Practice for Measuring Life-Cycle Costs of Buildings
and Building Systems.

ASTM Standard E1057: Practice for Measuring Internal Rates of Return for
Investments in Buildings and Building Systems.

ASTM Standard E1074: Practice for Measuring Net Benefits for |nvestments
in Buildings and Building Systems.

The NIST program, BLCC 3.03, was used in the sample Life Cycle Cost Anaysis in
Appendix 1.A.

Senditivity Analysis. A senditivity analysis is recommended whenever the assumptions
may be considered questionable. Multiple analyses, using extremes of the cost parameters
in question, should be used to establish a useful mathematical range.

Interpretations. Due to possible margins of error, a cost differentia of less than 10
percent may be considered inconclusive by GSA. Inthis case GSA will decide jointly with
the A/E which systemsto select.

Systems Selection. In systems selection, factors other than cost may be considered
overriding, such as occupancy considerations or safety or reliability concerns.
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APPENDIX 1.A
Life Cycle Cost Example

Life Cycle Cost Summary

For this example, a Life Cycle Cost (LCC) Analysis was performed for a hypothetical
office building in Kansas City, Missouri, using National Institute of Standards and
Technology Building Life Cycle Cost program (Version 3.03). A commercially available
energy analysis program was utilized to project energy usage of the various mechanical
and architectural system alternates.

References

The following references were used for the energy analysis and life cycle cost study:

Facilities Sandards for The Public Buildings Service
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Department of Energy (DOE), Code of Federal Regulations (CFR), Title 10 Part 435,
Energy Conservation Voluntary Performance Standards for Commercial and Multi-Family
High Rise Residential Buildings; Mandatory for New Federal Buildings; Interim Rule.

American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE),
Standard ASHRAE/IES 90.1 Energy Efficient Design of New Buildings Except L ow-Rise
Residential Buildings.

DOE, CFR, Title 10 Part 436, Subpart a Progran Rules of the Federal Energy
M anagement Program.

NBS Handbook 135, Life Cycle Cost Manua for the Federal Energy Management
Program.

Annua Supplement to NBS Handbook 135, Energy Prices and Discount Factors for Life
Cycle Cost Analysis.

Nationa Ingtitute of Standards and Technology, Building Life-Cycle Cost (BLCC)
Computer Program (Version 3.03, 1990.

ASHRAE Handbooks and Standards.
Kansas City Power and Light Co., Electric Rate Schedule 1-GL (Power and Demand).
Kansas City Power and Light Co., Gas Schedule LCM.

Kansas City Water and Pollution Control Department, Commercial Water Rate.

The Sample Building
The hypothetical building used in the study is a five-story 23 225 m? Federa office

building. The approximate plan dimensions are 61 m by 76 m yielding a floor plate of 4
645 m”. The floor to floor height is4 115 mm.
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The architectural schematic design calls for a combination of brick and glass exterior skin,
with glazing taking up about 40 percent of the total surface area. The roof isaflat concrete
dab roofed with asingle-ply roofing membrane.

Mechanical and Architectural Systems Alternates

The following system and equipment alternates were evaluated with regard to energy
efficiencies, first costs, maintenance costs, financial factors, utility rate structures and utility
inflation rates. The various aternatives were estimated for life cycle cost using the present-
worth discounting approach.

Alternate #1: (Base System)

Mechanical: Chilled water/hot water variable volume air handling systems with hot water
perimeter heating.

Air handling units (AHU's): Two factory custom AHU's with supply fans,
return fans, heating coil, cooling coil, pre-filter and final filter section. AHU
fanswith variable speed drives.

Ductwork: Medium velocity (15 m/s maximum) for supply ducts from AHU
to volume boxes and low velocity (9 m/s maximum) for supply ductwork
downstream from volume boxes and for al return and exhaust ductwork.

Chillers #1 and #2: Standard min cop = 5.4 machines. Secondary pumping
has variable speed drives with two-way valves on cooling units.

Boiler: Standard gasfired tube boiler.

Architectural:

Walls are brick veneer over gypsum sheathing, R-2 (1.94 m® K/W) insulation.

Window glass is gray tinted double insulating glass. Coverage of glazing is
40 percent of skin. Roof is 90 mm concrete slab with rigid R-3.5 (3.52 m?
K/W) insulation and single-ply membrane cover.
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Alternate #2:

Mechanical:
Same as Alternate #1, except that AHU's are outdoor roof type units with a
self-contained refrigeration package, including screw compressors and
evaporative pre-cooling.

Architectural:

Same as Alternate #1.

Alternate #3:

Mechanical:
Same as Alternate #1, except 10 packaged self-contained VAV interior units (2
per floor) and perimeter heat pumps are used in lieu of VAV custom air
handling units, VAV boxes and perimeter radiant heating units.

Architectural:

Same as Alternate #1.

Alternate #4:
Mechanical:

Same as Alternate #1.
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Architectural:

Same as Alternate #1, except that R-2 (1.94 m® K/W) insulation is used in wallsin lieu
of R-11.

Energy Analysis

A sophisticated commercial computer program was used that is capable of hourly
simulation of energy consumption.

Input parameters were the following:

Temperature/Humidity Data
Summer Winter Source
Condition 2.5% 1% ASHRAE
Outdoor Temperatures 350C/230C 170C/-40C ASHRAE

Indoor 250C 210C Chapter 5, Table 5-1
Humidity 50% RH 30% RH Chapter 5, Table 5-1
Unoccupied Temperature  300C 180C Engineering Judgment
Heating Degree Days 2600 ASHRAE Systems and
CO0 days/year with Fundamentals

base temperature of

18.30C

Other Input Parameters

People
Perimeter Space 11.5 m? (net)/person Chapter 3
Interior Space 11.5 m? (net)/person Chapter 3

Electrical Loads
Lighting Loads 21.5 W/m? Chapter 6
Miscellaneous L oads 21.5 W/m? Chapter 6
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Building Envelope

Roof

Walls

Windows

Building Ventilation
Outside Air
Infiltration

Domestic Hot Water

Operating Hours

Building Floor Area

Page 1.A-6

U-Value Shading
Coefficient

28 W/m? k N.A.

45 W/m? k N.A.

.95 W/m? k 58

10 L/s=15000 L/s total
.25 air changes/hour
3.8 L/person/day

7:00 am to 6:00 pm
4 645 m? (gross)

Source

Schematic  Design
(meets  ASHRAE
90.1)

Schematic  Design
(meets  ASHRAE
90.1)

Schematic  Design
(meets  ASHRAE
90.1)

ASHRAE 62

Calculated in accordance
with ASHRAE fundamen-
tals

Calculated in accordance
with ASHRAE 90.1

Chapter 5
Schematic Design
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Life Cycle Cost Study Input Parameters

Study Life

Study Date

Constr. Midpoint:

25 years

September 1991

December 1993

Occupancy Date : January 1995
Discount Factor: 4.7%
Electric Rate: 1.30¢/MJ
Demand Rate: 1.32¢/MJ
Natural Gas Rate: 1.046¢/MJ
Demand Rate: 2.544¢/MJ
Energy Escalation Rate:
Non-Energy Escalation Rate: 4%
Maintenance Costs:
3170 kW chiller
1 585 kW chiller
94 400 L/sAHU

17.6 kW heat pump
3.5 kW pump
VAV terminad

PBS-PQ100.1 June 14, 1996

$6,000

$4,000
$5,000
$250
$100
$130

(Service contract
manufacturers and engineering
judgment)

(Maximum permissible)
(Actual date of study)
(Assumed date)

(Assumed date)

(Built into BLCC program)

(From
Schedule)

Kansas City Rate

(From Kansas City Rate
Schedule)

(From Cost Consultant)

data from
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Equipment Life:
Chillers

Fin tube radiators
AHUs

VAV terminals
Compressors

Pumps

17.6 kW heat pump
3.5 kW heat pump

176 kW VAV A/C unit

Condenser coils

LCC Genera Assumptions

25 years

40 years
40 years
15 years
15 years
15 years
8 years
8 years
15 years
20 years

From ASHRAE HVAC Sys
tems and Applications 1987

All equipment in the life cycle cost analysis was considered to contribute KW demand to
the peak KW demand. Off peak demands were not included.

Page 1.A-8
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Life Cycle Cost Results

The computer run of the NIST BLCC 3.03 program produced the results tabulated in Table
1.A-1. Alternate #4 was shown to have the lowest life cycle cost calculated at present
worth.

The total first cost was calculated to be $3,289,734, and the present value energy cost was
calculated to be $3,215,089. The present value of all maintenance cost was calculated to
be $329,101, and the total life cycle cost was calculated to be $6,945,338.

Table 1.A-1
Resultsof Life Cycle Cost Analysis

Al- Description Present LCC Present Net Sav- Savings
ter- ValueFirst Worth ings to Invest-
nate Cost ment Ra-
tio
1 VAV w/ Boiler and $3,289,734 $6,945,338 0 N.A.
Chiller and perime-
ter radiaion
2 Rooftop VAV w/ $2,986,337 $7,508,076 -$562,738 -2.86
perimeter radiaion
3 Packages VAV w/ $2,634,577 $8,942,877 -$1,997,539 -4.05
perimeter heat
pump
4 Alt #1 w/ R-19 wall $3,309,220 $6,858,331 $87,007 5.47
insulation
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Recommendation

Alternate #4 is the recommended option. It has been shown to produce the lowest life-
cycle cost and will suit the operational requirements of the sample project.

Energy Analysis Summary

For Alternative #4, which proved the most life cycle cost effective for the HVAC
system selection, the energy budget is 2 338.15 kW/m?/yr for the sample building.

This analysis was not associated with an energy conservation project. Therefore, the
Energy Savings to Investment Ratio (ESIR) and the Energy Savings Cost Ratio
(ESCR) were not determined.

Sample Worksheets

The following two pages show life cycle cost analysis worksheets to be used for

manual calculations. The second sheet also shows the figures derived from the
computer analysis.
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LIFE CYCLE COST ANALYSIS

Building Name: Building No:
Project Name: Project No:
Concept Title:
Analysis Period: Years Real Disc. Rate:
Energy Savings (2): MBTU/YR. | Building Energy Use: KJSM/YR.
Cost Elements Baseline Alternate Difference
a Construction Cost
Contingencies
C. Design fee + award costs
d. Construction supervision
e Moving Costs
f. Relocation Costs
g. Initial Training Costs
h. Other first costs
(1) Subtotal (add above)
i TV energy cost/year
j- PV all energy costs
k. TV maintenance cost/year
. PV all maintenance costs
m. TV service cost/year
n. PV service cost
(2) Subtotal (j+I+n)
o. TV future replacements
p. PV all fut. replacements
q. TV salvage value
r. PV salvage value
S. Depreciated resid. worth
t. PV residual worth
(3) Subtotal (p-r or t)
TOTAL LIFE CYCLE COST
(1+2+3)
Indices:

Net Savings (NS=u):

Savingsto Investment Ratio (SIR=v/(w+Xx):

For Energy Conservation Projects: ESIR=z/w:

ECSR= y/w:




SAMPLELIFE CYCLE COST ANALYSIS

Building Name: Federal Office Building

Building No: AH 102

Project Name: Missouri Federal Building

Project No: F-003-004

Concept Title:

Analysis Period: 25 Years

Real Disc. Rate: 4.7%

Energy Savings (2): Building Energy Use: 1010 000 KJSM/YR.
Cost Elements Baseline Alternate Difference
a Construction Cost $2,979,961 $2,997,613
Contingencies
C. Design fee + award costs N.A. N.A.
d. Construction supervision N.A. N.A.
e Moving Costs N.A. N.A.
f. Relocation Costs N.A. N.A.
g. Initial Training Costs N.A. N.A.
h. Other first costs $309,773 $311,607
(1) Subtotal (add above) $3,289,734 $3,309,220 | w. -$19,486
i TV energy cost/year
j. PV all energy costs $3,215,089 $3,108,595 | y. $106,494
k. TV maintenance cost/year $26,000 $26,000
l. PV all maintenance costs $329,101 $329,101
m. TV service cost/year
n. PV service cost
(2) Subtotal (j+I+n) $3,544,190 $3,437,696 | v. $106,494
o. TV future replacements
p. PV all fut. replacements $111,415 $111,415
g. TV salvage value $0 $0
r. PV salvage value $0 $0
S. Depreciated resid. worth
t. PV residual worth $0 $0
(3) Subtotal (p-r or t) $111,415 $111,415 | x. $0
TOTAL LIFE CYCLE COST $6,945,338 $6,858,331 | u. $87,007
(1+2+3)
Indices:
Net Savings (NS=u):$87,007 Savingsto Investment Ratio (SIR=v/(w+x): 5.47

For Energy Conservation Projects: ESIR=z/w

ECSR=y/w
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CHAPTER 2
SITE PLANNING AND

LANDSCAPE DESIGN

General Approach

Harmony among elements on site and between the site and its surroundings is the hallmark
of awell planned GSA project. The quality of the site design should be a direct extension
of the building design and should make a positive contribution to the surrounding urban,
suburban or rural landscape.

Three characteristics usually distinguish GSA buildings from buildings built for the private
sector: longer life span, changing occupancies and the use of alife cycle cost approach to
determine overal project cost. GSA generally owns and operates its buildings much
longer than private sector owners. Accordingly, a higher level of durability is required for
al systems, including site structures and underground utilities.
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During the life span of atypical Federal building, many minor and major alterations
are necessary, as the missions of Government agencies and departments change. The
site should be designed to accommodate periodic renovation activity by providing
flexibility of access and the potential for staging areas.

Private developers base their costs on the amortization of the original building shell and
standard tenant fit-up. All later requirements are done as an expense to the tenant. GSA,
although still charging expense to the tenant, uses a life cycle cost approach to  minimize
the total cost to the Federal Government, which is both landlord and tenant. The result is
that GSA capitalizes a higher proportion of theinitia cost than a private developer.
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Codes and Standards

See Chapter 1. General Requirements, Codes and Standards for a complete discussion of
model codes and standards adopted by GSA. This section highlights regulations and
standards that apply to site design.

Zoning Regulations

As stated in Chapter 1. General Requirements, Codes and Sandards, Building Codes,
Zoning Ordinances, GSA follows a "good neighbor" policy of complying with local
zoning ordinances and subdivision regulations. Unless there is overriding reason to the
contrary, GSA respects loca restrictions on setbacks, height, massing, signage and site
design requirements. Landscape provisions in local ordinances should be viewed as a
minimum requirement. Where the specific project program isin direct conflict with local
regulations, GSA will seek avariance from the jurisdiction.

Local regulations must be followed without exception in the design of systems that have a
direct impact on off-site terrain or utility systems, such as storm water run-off, erosion
control, sanitary sewers and storm drains and water, gas, electrical power and communica
tions, emergency vehicle access, and roads and bridges.

Parking. With respect to the number of parking spaces, the requirements stated in the
building program take precedence over zoning regulationsin all cases.
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Standards for Site Planning and Landscape Design

Local Standards. Loca design standards for site planning and landscape design should
be used to the greatest extent possible. If the borough or town has no standards, use the
standards of other jurisdictionsin the following order: county or State.

Use American Association of Nurserymen: ANSI Z60.1 as a design guide in addition to
local standards.

Historic Preservation. If the project involves renovation or rehabilitation of a historic
building, new construction in a historic landscape or historic district, or construction that
may affect archeological sites or other historic properties, GSA may establish conditions
which include standards and criteria that must be followed during site planning and
landscape design.
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Site Analysis

Successful site planning and design depends on a thorough review and understanding of
existing conditions on and around the site. An on-site investigation must be carried out
prior to any design effort. The requirements for the resultant design are listed in the GSA
document Submission Requirements for Design and Construction (PBS-PQ280).

Survey. A complete site survey is required for all new construction projects and for
dterations that involve work outside the existing building lines. Survey requirements are
listed in the GSA document Submission Requirements for Design and Construction (PBS-
PQ280).

Geotechnical Investigation. Requirements for all geotechnical investigations are listed in
the GSA document Submission Requirements for Design and Construction (PBS-PQ280).

Archeological Testing. In some cases, GSA requires specialized testing by a contractor to
determine whether archeological sites are present, and if so, to determine their extent,
character and significance. If such testing is required, it should be coordinated with
geotechnical testing to ensure that such testing does not inadvertently damage
archeological resources. The GSA Project Manager will inform the architects and
engineers when such archeological investigations may affect the project.
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General Site Planning Criteria

Existing Site Features and Existing Vegetation. Existing natura features on the site
should generally be preserved and be used as a starting point for the overall site design.
Efforts should be made to preserve healthy trees, particularly if they are mature specimens.

Mitigating Undesirable Conditions. Hazards and nuisances from off-site or on-site
sources should be carefully considered when developing the site plan. The negative effects
of air, noise, smoke or dust pollution should be minimized by taking advantage of such
factors as natural terrain, existing vegetation and building orientation. Berms and planted
buffer strips should also be considered.

Energy Conservation. The use of site design to aid energy conservation is encouraged.
Solar orientation can be used to increase heat gain in the winter and reduce heat gain
during the summer. Coniferous trees can be used as windbreaks during the winter and can
also provide shade during the warm seasons. Deciduous trees can be placed to shade low-
rise buildings and paved surfaces during the summer, while allowing heat gain during the
winter. Maximizing the amount of green space will aso help mitigate heat build-up during
the summer.

Future Expansion. The potential for future expansion is an important element of the site
design concept. Areas for building expansion should be identified in the architectural and
site concepts for all GSA buildings and may take the form of new buildings on site or of
horizontal building additions. In either case, the site design should accommodate future
building expansion with minimal disruption and cost. The location of permanent parking
lots, cooling towers, electrical generators, transformers and substations, as well as
underground utility lines, vaults and fuel oil storage tanks, should be determined with
expansion plans in mind. In areas designated for future building expansion, inexpensive
pavements with a shorter life span should be considered.
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Grading

Slopes. The dlopes of planted areas should permit easy maintenance. Turf areas should
have a dope of no more than 1:3 and no less than 1:100. A 1:500 minimum slope is
desirable. Areas with slopes steeper than 1:3 must be planted with ground cover or
constructed with materials specifically designed to control erosion. Slopes steeper than 1:2
are not acceptable. Terracing may be an appropriate solution for sites with large grade
differentias, as long as access for lawn mowers and other maintenance equipment is
provided. Figure 2-1 shows a schematic section for a possible site with steep slopes.

Normally, the grade at the property line should match the grade of the adjoining property.

Should retaining walls be used at the property line, they must not adversely affect the use
or views of the neighboring property.
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Figure 2-1
Schematic Section Through Steep Site
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The minimum dope for grassy swales and drainage ways is 1:100 to prevent standing
water and muddy conditions.

Slopes for walkways should not exceed 1:20, unless unavoidable. Slopes greater than 1:20
may make the construction of special ramps for the disabled necessary. The maximum
cross-slope is 1:.50. Preferably, wakways should not have steps. Where steps are
necessary, cheek walls enclosing the risers and treads should be used to make a smooth
transition to planted areas on the sides of the steps.

Parking areas or large entrance plazas should have dopes of 1:100 minimum and 1:20
maximum. Drives within parking lots should not be crowned. In areas with snowfall,
provisions should be made for piling snow removed from roads and parking areas.

Drains should be provided at the entrance to ramps into parking structures to minimize the
amount of rainwater run-off into the structure.

Grading Adjacent to Buildings. Paved and planted areas adjacent to buildings should
have a 1:100 minimum slope to provide positive drainage of surface water away from the
structure to acurb line, inlet or drainage way .

Grading Around Existing Trees. Where trees are to be preserved, the existing grade
within the circle of the tree drip line must not be disturbed by regrading or paving.

Cut and Fill. From a cost standpoint, it is desirable to minimize grading overall and to
balance cut and fill, particularly in campus settings.

Grading and Flood Plains. If GSA decides to locate a building within a 100-year flood
plain, situate the building out of the 100-year flood way and provide flood proofing by
elevating the building rather than filling in land. A minimum elevation of 1 500 mm above
the 100-year flood plain elevation should be provided for the first occupied floor.
Mechanical and electrical equipment rooms must not be located below the level of the 100-
year flood plain. Where possible, parking areas and drives should also be located above
the 100-year flood plain elevation a minimum of 300 mm. No grading should be
performed within the boundaries of any wetland.
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Erosion and Sediment Control

Storm Water Detention. Local code requirements for storm water detention must be
followed. Storm water detention reduces the peak rate of water discharge into sewers,
streams and ditches downstream of the site. The lower peak flow causes less flooding and
erosion downstream. Detention facilities must mitigate the effect of increased run-off from
new development and improve the water quality of the run-off. Detention facilities are
especialy helpful in areas where existing drainage systems are aready at or near capacity.

Detention of storm water on GSA building rooftops is not permitted.
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Site Utilities

Utilities Services

The A/E is expected to contact the local utility companies to determine their interest in
providing service to the GSA, proposed rate structures, rebates, system capacity, etc. This
information will be compiled on the Site Analysis Data Sheets (see GSA document
Submission Requirements for Design and Construction [PBSPQ280]). GSA will
negotiate contracts with the utility companies that will fix rates and connection charges.

Location of Above-ground Utility Elements. It is the site designer's responsibility to
ensure that al utility elements, such as electrical transformers, emergency generators,
backflow preventers and meters, are located with access convenient to the utility
companies and where they can be integrated with the building and landscape design
without creating a negative visual image.

Water Distribution

Local Water Authority. Regulations of local water authorities must be followed. The
service connection between building and public water line should be coordinated with the
local water authority. Where municipal graywater is available, service connections should
be coordinated with the local water authority.

Dual Service. For large buildings or campuses, a loop system fed from more than one
source should be considered. Some occupancies require dual service for the fire protection
systems under the provisions of the national code used.

Locating Water Lines. Water lines should be located behind curb lines, in unpaved areas
if possible, or under sidewalks if not. They should not be located under foundations,
streets, drives, or other areas where accessis severely limited.

Sizes of Pipes. Domestic water lines should be sized for peak flows based on fixture unit
calculations and fire protection.
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Post Indicator Valves. In campus settings a post indicator valve is required on the fire
protection service for each building.

FireHydrants. Fire hydrants must be spaced so that al points on the building facades are
within 90 m of a hydrant. Hydrants should be located with 1 500 mm of roadways
accessible to fire trucks. At least one fire hydrant should be placed within 30 m of the
siamese connection at the building. Thread sizes for hose connections must be coordinated
with the local fire department.

Detector Check Valves. Fire protection lines should be provided with detector check
valveslocated at the point where the line enters the building.

Sanitary Sewer System

Local Sewer Authority. The regulations of the local sewer authority should be followed.

Discharge in Remote Rural Areas. In areas where no public sewers exist, septic tanks
and leach fields should be used for sewage discharge. Cesspools are not permitted. Septic
systems should have additional land area (50 percent of that required for the system
design) for future expansion of the discharge system.

Locating Sewer Pipes. All sewer lines should be located below unpaved aress if at all
possible. They must be separated from potable water lines by alateral distance of at least 3
000 mm. This distance can be reduced to 1 800 mm where the bottom of the water pipeis
located 300 mm or more above the top of the sewer pipe. Where sanitary lines cross above
water lines, the sewer must be encased in concrete or placed in a suitable pressure pipe for
adistance of 3 000 mm on either side of the crossing.

Sizes of Pipes. Sewer lines should be sized so peak flow does not exceed approximately

75 percent of pipe capacity, with a minimum velocity of 0.75 m/s. Minimum pipe size for
service connectionsis 150 mm, minimum size for mainsis 200 mm.
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Manholes. Manholes should be provided at al intersections and at locations where
changes in pipe size or gradient occur. The maximum distance between manholes should
be 90 m, except for lines 450 mm and larger where a spacing of 120 m is acceptable.

Where the line enters the manhole 450 mm or more above the effluent line invert elevation,
drop manholes should be used.

Pipe runs between manholes should be straight lines. Curved lines should not be used. A
flexible, gasketed joint should connect pipe runs and manholes.

Service Line Connections. Service lineslessthan 30 m long can be tied into mains with a
wye connection. On lineslonger than 30 m, manholes should be provided.

Cleanouts. Cleanouts should be provided on al service lines, approximately 1 500 mm
away from the building, and at all line bends where manholes are not used.

Storm Drainage System

The storm drainage system conveys storm water collected on site to an acceptable point of
discharge. It is GSA policy to separate storm drains from sanitary sewers within the
property limits, even in cities where separate public systems are not yet available. A storm
drainage system may consist of an open system of ditches, channels and culverts or of a
piped system with inlets and manholes.

In most cases building roof drainage will be collected by the plumbing system and
discharged into the storm drains; exceptions are small buildings in rura areas where gutters
and downspouts may discharge directly onto the adjacent ground surface.

The storm drainage system should be designed for a 10-year storm frequency, unless local
criteriaare more stringent.

June 14, 1994 PBS-PQ100.1 Page 2-13



FACILITIES STANDARDS FOR THE PUBLIC BUILDINGS SERVICE

Gravity Drainage. Storm drainage systems should always use gravity flow. Piped
systems are preferred. In large campus settings, open ditches or paved channels should be
avoided as much as possible.

Location of Storm Drainage Pipes. Storm drainage pipes should be located in unpaved
areas wherever possible. It is desirable to offset inlets from main trunk lines to prevent

clogging.
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Site Circulation Design

Site circulation design for GSA projects will vary greatly depending on the context, which
can range from tight urban sites to suburban campuses or isolated rural settings. Yet the
basic criteria remain the same in al situations: the site design should segregate, a a
minimum, pedestrian access, vehicular access (including parking) and service vehicle
access.

Urban Site with Underground Parking

Service Traffic. Service dock access may be from an aley, from a below-grade ramp or
from a dte circulation drive. Sufficient maneuvering space must be provided, and the
service drive should be screened as much as possible. It should always be separate from
the access to the parking garage. Where possible, a one-way design for service traffic is
preferable to avoid the need for large truck turning areas. See Chapter 3: Architectural and
Interior Design, Space Planning, Building Support Spaces, Loading Berthsfor criteria on
ramps and service aress.

Public Transportation. GSA encourages the use of public transportation among
employees and visitors. The potential need for a bus stop should be considered early in the
design of a GSA building in an urban setting and should be discussed with planners of the
mass trangit system.

Drop-Off. A vehicular drop-off area should be located on the street nearest the main
entrance and, site conditions permitting, aso near the entrance to the child care center, if
the project includes one. See GSA Child Care Center Design Guide (PBS-PQ140),
Chapter 6: Ste Design.

Vehicular Drives, Parking Lots and Service Areas

Entrance Drives. Follow local codes for entrance driveways within the right-of-way
limits of city, county or State maintained roads.
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Surface Parking Lots. Standard size parking stalls must be 3 000 mm wide and 5 400
mm long, with two-way aides of 7 200 mm. Where possible, 90 degree parking should be
used.

Internal idlands for landscape planting should occupy no less than 10 percent of the totd
parking lot area. Curbs should be provided around the parking lot perimeter and around
landscape islands.

The maximum combined gradient for parking lots should not exceed 1:20.

Walkways

Walkways can be more than a means of getting people from one place to another. They
should be an integral part of the landscape design and provide a pleasant, reasonably direct
route to building entrances. They can widen into sitting areas or small plazas or be linked
into a system of exercise trails. Access for the disabled should be integrated into normal
pedestrian routes so that separate paths and ramps are not specifically required.

Walkways that parallel drives should be separated by a 1 500 mm wide planting strip, if
possible. This increases safety, protects pedestrians from being splashed by cars in rainy
weather and provides a space for stacking snow removed from drives and wakways.

Manholes, storm drain inlets, utility gratings, clean-outs and valves should not be located
in walkways because they constitute a tripping hazard. If a grating must be placed in a
walkway, the opening between bars should be minimized for pedestrian safety.

Walkway Width. Walkways should be as wide as necessary to accommodate pedestrian
traffic but no less than 1 500 mm wide. Thiswidth alows two people to walk side by side
or to pass one another. Where walkways are located adjacent to parking areas, the nearest
edge of the walkway should be at least 750 mm from the curb to accommodate car
overhangs.
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Pavementsand Curbs

Materials. Usualy the best wearing paving materials are those that are used extensively in
the local area. Pavements and curbs should be designed for ease of long term mainte-
nance, not just for first cost. Pavement color and texture should be chosen to minimize
glare into the buildings. This applies especially to pavements on the south side of
buildings.

Textureand Pattern. Pavement texture and pattern should be used to indicate changesin
function, such as pedestrian crossings in roadways and building entrance areas. Where
masonry pavers are used, epoxy mortar should be considered to control water penetration
into the vertical joints. Textured pavements should not be so rough as to make travel
difficult for bicycles or wheelchairs but rough enough so they do not become dippery
when wet.

Curbs. Do not use precast concrete curbs.

Drives. Should meet local codes requirements for street. Decorative bollards may be used
where necessary to prevent vehicular incursion into pedestrian space.

Fire Lanes. Grass pavers or open concrete grids are encouraged for fire lanes that do not
carry normal vehicular traffic.

Service Areas. Areasfor truck maneuvering should have concrete pavements.
Pavement Markings. Follow local street code.

Signage for Roads and Parking Lots. The minimum number of signs necessary to
convey the information should be used.
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L andscape Design

The landscape design plays an important role in unifying the built elements of the site. Its
primary function should be to create a pleasant, dynamic experience for the staff and
visitors who use the site every day, walking on their way to and from work, eating, or just
gitting in the sun at lunch time and during breaks. But the landscape is also important as
seen from inside the building, both from the ground floor and upper levels. In addition, the
landscape functions as a setting for the building or campus as seen from off-site by passing
pedestrians and motorists. All of these points of view should be taken into account in the
overall landscape design.

For projects located in a district designated for specia landscaping by the locd
Government, local design guidelines should be followed.

M aintenance Considerations

Before initiating the landscape design, the landscape architect should investigate how the
landscaping will be maintained. If this information is not available, assume that only
limited maintenance capabilitieswill be available.

General Design Principles

Given limited maintenance budgets, GSA conceptually divides a typica site into two
categories. Category | areas have high visibility and consist of highly developed designs.
Category |l areas have lower visibility and are of simpler design.

Category | will typically include the site entrance, main building entrance, courts, plazas,
open spaces between sidewalks and the building, eating and sitting areas, roof gardens and
parking lots located in front of the building. A fairly intensive level of design is expected
in these areas, along with planting schemes which are planned in a more architectura,
stylized treatment. The design of landscaped areas adjacent to the main building entrance
should be especially sensitive to the architectural features of the building. Maintenance
requirements are assumed to be higher than those for Category Il areas. Specia features,
such as fountains or ponds and planters, may be used as well as landscape lighting.
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Category 1l includes areas around parking lots located to the side or rear of the building,
maintenance areas, loading docks and outlying areas in general. Here planting should be
simpler, require far less maintenance and consist largely of indigenous trees, grasses and
ground covers.

The proportions of Category | and 11 areas will depend on the level of total maintenance
capability. As the landscape design is developed, Category | and |l areas should be
identified on the drawings to clarify the design concept. A preliminary description of the
necessary maintenance program should also accompany the Final Concept Submittal. See
the GSA document Submission Requirements for Design and Construction (PBS-PQ280).

L andscape Elements

Courts and Plazas. The most important considerations in designing exterior courts and
plazas are human scale and comfort. Avoid large, open, windswept plazas and consider
the effect of shadows cast both by the GSA building and adjacent buildings. A well
designed exterior court or plaza offers both sun and shade, protection from severe winds,
pleasant views and a variety of comfortable seating areas, which can accommodate various
size groups in both private and public settings. Where feasible, outdoor eating areas
should be considered, either as an extension of the cafeteria or as a stand-alone function.

They should be separated from public areas by planters or walls.

Roof Gardens. Roof gardens are very difficult to maintain and should therefore be
discouraged.
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Fountains, Reflecting Pools and Ponds. Water may be used as a visual and possibly as
an acoustic element. However, water features should not become a maintenance burden.
Water consumption should be kept low, especidly in very dry climates with high evapora-
tion rates. In colder climates provisions must be made for easy shut-off during the winter
season. Fountains and reflecting pools with pumping systems are restricted to Category |
areas of the site. Water features should not be placed over occupied space since leakage
problems frequently occur.

Planters. Generaly large planter cut-outs in the pavement will be more successful than
small ones because plants are less subject to damage from frost, drying out or lack of air
movement in the root zone. Thisis especially true in urban situations.

Raised planters are useful for defining outdoor space and adding levels to otherwise flat
terrain. They are also considered high maintenance, Category | €lements.

Sculpture. Sculpture may be provided as part of the Art in Architecture Program. It is not
addressed by the site designer except as a coordination effort since the sculptor is selected
under a separate contract.

Rocks and Boulders. Lightweight and synthetic rocks or boulder should not be used as
landscape elements. Experience has shown that they are subject to vandalism.
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Plant M aterials

Planting should be used to enhance the aesthetic appeal of the site and emphasize the
characteristics of the terrain. Plant selection, including turf, should be based on the plant's
adaptability to the region. Other factors to consider include growth rate, maintenance
requirements and water consumption of the plants.

Existing Vegetation. Existing stands of mature trees should be used as a starting point,
and a planting plan should be built around them. Existing vegetation should always be
considered first.

Plants for Microclimate Control. Deciduous trees located near the south or west
exposure of a building can reduce summer insolation and save cooling energy by
providing shade, while allowing solar penetration during the winter. Dense plantings of
tall evergreens can act as windbreaks and reduce winter heating requirements in cold
climates.

Species Selection

Hardiness and Availability. Plants must be hardy in the climate where they are to be
planted. Plants should be available at local nurseries and familiar to local horticultural
agents. Plants that have to be shipped from outside the region should not be used for two
reasons:. (1) they are typically raised in soils and climate conditions different from those on
the site, and (2) it is difficult to replace them at alater date.

Demanding Plants. Plants requiring meticulous soil preparation, fertilization and spraying
should be avoided.

Growth Habits. Plants should be chosen with their mature size and growth habit in mind
to avoid overplanting and conflict with other plants, structures or underground utility lines.
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Placement

L andscape design should be closely coordinated with the architectural characteristics of the
building. Thereis no "preferred” landscape style; while formal arrangements of trees and
shrubs may be appropriate for certain locations, an informal or asymmetrical placement
makes uneven growth and the loss of individual plants less noticeable. Building window
and door placement and the effect of planted areas as seen from the building interior should
also be considered.

Trees should not be planted where they could make it easier for potential intrudersto climb
awall or reach an upper story window. Avoid placing large shrubs in parking lot idands
or adjacent to walkways where they could become hiding places for assailants.

Turf areas should not be used as a filler, but should be considered a major element of
landscape design. Slower growing grasses should be considered for extensive turf areas.

Turf should not be used for small idands in parking lots because it is too difficult to
maintain. Trees, shrubs in low hedge rows and low-maintenance ground covers are more
suitable in these locations.

Planting Practices

Tagging. Tagging of plant materials at the nursery should be employed only selectively
for specimen plants, not for the entire project. Instead, specifications should be tight
enough to provide criteriafor arigorous inspection at the project site and rejection of plants
if necessary.

Staking. Local conventions for staking, wrapping and guying trees should be followed.
Local extension horticulturists can provide good advice.
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Warranties. Warranties for the replacement of plant materials must be specified to extend
for 1 year after date of building acceptance by GSA.

Mulch. Mulch depth should be 75 mm to 100 mm to inhibit weed growth, limit evapora-
tion and modify the extremes of soil temperature. Bark products, pine needles or other

organic materials are preferred over inert mulches, such as gravel which reflects heat and
can burn plants.
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Irrigation for Landscaping

System Design

General Criteria. Theirrigation system should provide water to plants only when needed.
Infrequent, deep watering is more desirable than frequent, shallow watering, as it
encourages better root growth, resulting in healthier, more drought-tolerant plants.

Drip irrigation should be considered; it may be feasible for some landscape designs.

Reliable performance should be a prime goal in the design of irrigation systems. Materials
should be durable and relatively maintenance free. Irrigation systems will be most
successful in the long run if local design practices are followed and locally available
materials are used.

Allow for expansion of the irrigation system, both in area and in flow rate, so the system
can be adjusted as plants mature.

Metering. Irrigation water should be metered separately from domestic water to avoid
expensive user sewage fees.

Zoning. lrrigation systems should be zoned so different areas can be watered at different
times. Avoid mixing different head or nozzle types (such as a spray head and a bubbler)
on the same station. Different types of vegetation, such as turf and shrub areas, should also
not be placed on the same station.
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Application Rates. The system should be designed to minimize surface run-off. In heavy
clay soils, alow application rate may be required. Overspray onto paved surfaces should
be avoided because it wastes water and poses a potential hazard for pedestrian and
vehicular traffic. In cooler climates overspray may freeze, creating a potential liability
problem.

Fittings. Components of the irrigation system should be of rugged design and easy to
operate and maintain. Rotary heads should have adjustable arcs and radii. Swing-joint
assemblies or flexible polyethylene connections should be installed between head and
lateral piping.

Small spray or bubbler heads should be connected to lateral piping by flexible PV C risers,
flexible polyethylene piping or semi-rigid polyethylene fittings.

Fixed risers should only be used in areas that are clearly separated from pedestrian
circulation.

Controls. Irrigation controls should be easily understood by maintenance personnel.
Provide automatic controls to allow for scheduling of watering times for late night and
early morning to reduce water losses due to evaporation.

Rain sensors or soil moisture sensors are essential to prevent unnecessary watering. Freeze
sensors should be provided for systemsin cold climates.

Maintenance Considerations. All magor components should be installed in protected,
accessible locations. Manua and remote control valves must be installed in boxes not
buried without protection. Controllers and remote sensing stations should be placed in
vandal-proof enclosures. Above-ground components, such as backflow preventers, should
be placed in unobtrusive locations.

Quick coupling valves should be of two-piece body design and installed throughout the

system to alow for hosing down areas and to permit easy access to a source of water.
Locate drain valves to permit periodic draining of the system.
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L andscape L ighting

Landscape lighting should be used to enhance safety and security on the site, to provide
adequate lighting for night-time activities and to highlight special site features. See
Chapter 6: Electrical Engineering, Lighting, Exterior Lighting.

The primary purpose of any particular application of landscape lighting will help determine
the requirements for light coverage and intensity. Generally, unobtrusive lighting schemes
are preferred.  Spillage from parking lot lighting or from lighted windows should be
considered, asit may have the effect of washing out the landscape lighting.

Color. It is dedsrable to maintain a single, or at least smilar, light color throughout the
project Site.

Fixtures. Site lighting fixtures should complement other site elements. For example,
lighted bollards should match unlighted bollards in shape, color and style. Recessed
fixtures are desirable in retaining walls and cheek walls at steps.

Fixtures should be placed so users of the space do not look directly at the light source; this
impedes night vision. To avoid plant damage and fire hazard, high intensity or heat
generating fixtures should not be located immediately adjacent to plant material.

Fixtures should be resistant to vandalism and replaceable from local sources.

Controls. Landscape lighting should be switched by clock-activated or photocell-
activated controllers.
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Site Furniture

Useful outdoor spaces require furniture just as much as do rooms in a building. Seating,
tables, bollards, bicycle racks, trash receptacles and tree grates should be part of the initial
site design not afterthoughts.

Seating. In areas with temperate seasons, outdoor seating can add a great dea to the
relaxation of building employees and pedestrians. Seating should be provided to
accommodate as many users as possible. This can include benches, outdoor eating areas,
low walls, stepsin the landscape or the rim of afountain.

Some outdoor seating should be located in areas protected from wind, with a choice
between sunny and shaded locations. Where there is no natural shade, consider umbrellas
or trellises.

Seating (and tables) accessible from public areas should be fixed. Movable seating should
only be used in interior courtyards where theft is not a concern.

Trash Containers. Locate trash containers on the path people will take to leave a seating
area to encourage their use. Where feasible, consider separate containers for recyclable
items, such as metals and glass.

Materials. Materias for outdoor furniture must be very durable. Metas that require
frequent repainting should be avoided.
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Site Signage

One goal of awell designed site should be to use as few signs as possible. Signs should
make the site clear to the first-time user by identifying multiple site entrances, parking and
the main building entrance.

Generally, graphics and style of site signage should be in keeping with the signage used
inside the building. Signs integrated with architectural elements can also be very effective.

See Chapter 3: Architectural and Interior Design, Guidelines for Building Elements,
Artwork and Graphics, and Exterior Closure, Cornerstone and Commemorative Plaques
for applicable standards.

Construction Signs. All GSA new construction and prospectus level repair and ateration
projects must display an official construction sign on the site, in a prominent location.
Construction signs must conform with the following specifications.

All Construction Sgns. The size of the sign is be 3 600 mm by 1 800 mm. It should be
constructed of a durable, weather resistant material, properly and securely framed and
mounted. Standard GSA color (dark blue) with white lettering should be used. Signs
should be mounted at least 1 200 mm above the ground, display the official GSA seal
(which should be no less than 400 mm in diameter), and provide the following
information:

U.S. Genera Services Administration.

(President's name), President of the United States.

(Administrator's name), Administrator of General Services.

(Regional Administrator's name), Region X Administrator.

The lettering, graphic style, and format should be compatible with the architectural
character of the building.
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New Construction Sgns. Signs at new construction sites should include the name of the
architect and general contractor and an artist's rendering or photograph of the model of the
building under construction.

Repair and Alteration Projects. Signs at prospectus level repair and alteration project sites
should include the name of the architect and/or engineers for the major systems work (i.e.
structural, mechanical, electrical), if appropriate. In addition, the sign should include the
name of the general contractor.

Figure 2-2 represents an example of asign which is acceptable.

BEING CONSTRUCTED BY

U.S. GENERAL SERVICESADMINISTRA TION

WILLIAM JEFFERSON CLINTON
PRESIDENT OF THE UNITED STATES

(NAME)  (NAME)
ADMINISTRAT OR, GSA ARCHITECT

(NAME)  (NAME)
REGIONAL ADMINISTRATOR GENERAL
REGION X, GSA CONTRACTOR

Figure 2-2
Construction Sign
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CHAPTER 3
ARCHITECTURAL AND

INTERIOR DESIGN

General Approach

It is the vision of GSA to provide the best work environments and the highest quality
services to its clients in the Federal Government. As the person responsible for building
design, the architect is an extension of GSA. By creating excellent buildings the architect
can make GSA'svision aredlity.

The design of Federal facilities should demonstrate distinction and quality. The

architecture should reflect the dignity, enterprise, vigor, and stability of the United States
Government. It should embody the finest contemporary American architectural thought.
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The physical world that we create is a significant expression of our civilization. It reflects
the imagination and inventiveness of our designers. Therefore, the design of buildings and
places should involve more than the mere provision of a solution to requirements.
Architecture is a creative act that has the potential to stir the spirit and enrich our lives by
its aesthetic qualities.

GSA does not want to mandate, or even encourage, any particular style of architecture.
What is most important in the design of Federal buildings can be summarized in a few

paragraphs:

First and foremost, Federal architecture should be origina. Facilities that mimic the
current vogue demonstrate a lack of imagination and quickly become dated. Instead,
Federa architecture should express permanence and elegance. The Guiding Principles for
Federal Architecture quotes Pericles evocation to the Athenians. "We do not imitate, for
we are a model to others" The designer is chalenged to create a unique solution
responsive to the program, setting and context of the project.

One of the strengths of our country is that it embodies many regional traditions. Federal
buildings are built in every state of the union and should always be a part of the regional
architecture. Thetieto local architecture can be expressed in many ways - through the use
of building form, materials, colors, landscape or detailing.

Building interiors should express a quality of permanence and elegance smilar to that of
the building exterior and provide a graceful introduction for the public as they conduct
business with agencies of the Federal Government. The working environment should be
perceived as first-class by the public and employees alike. While it need not overawe, it
should encourage dignified, polite conduct. It is important that Federal employees be
housed in facilities where they can perform to the best of their abilities and be proud of
their work place.

Second, Federal buildings must be efficient and functional. During the life span of a
typical Federa building, many minor and major aterations are necessary, as the missions
of Government agencies change. They will do this gracefully if flexibility has been
designed into al building systems from the outset. From the architect's point of view, the
building needs to be more than the sum of the program requirements. The questions that
need to be asked constantly during the conceptual design stages are: "How easy will it be
to change the layout?'; "How easy will it be to add security (or computer rooms, or air
conditioning)?"; "Can the building work equally well for one large agency or several small
ones?' Many of the specific guidelines of this book arise from the need for flexibility.
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Private developers base their costs on the amortization of the original building shell and
standard tenant fit-up. All later requirements are done as an expense to the tenant. GSA,
although still charging expense to the tenant, uses a life cycle cost approach to minimize
the total cost to the Federal Government, which is both landlord and tenant. The result is
that GSA capitalizes a higher proportion of theinitia cost than a private developer.

Third, it is GSA's goa to build buildings with space for the latest advances in office
technology and communication. This should be extended to anticipate the future evolution
of technology as well. Making this concept a reality requires comprehensive design for
architectural and engineering systems. In the interest of building systems integration, it is
mandatory to develop the design work of all disciplines simultaneoudly with the architec-
tural concept rather than retrofitting engineering systems into a solidified architectural
design.
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Codes and Standards

Model codes and standards adopted by GSA are discussed in Chapter 1. General
Requirements, Codes and Sandards. This section describes code requirements and
standards that apply to architectural design and highlights the few instances where GSA
policy differs from the adopted national codes.

Zoning Regulations

The policy for compliance with local zoning regulations is described in Chapter 1: General
Requirements, Codes and Standards, Building Codes, Zoning Ordinances The following
text notes exceptions to that policy which GSA is required to make because of Federal
regulations.

Parking. GSA will provide parking for Government-owned vehicles and cars of visitors
and employees, with due regard to local zoning and parking regulations. However, the
number of parking spaces provided may not equal the number stipulated in the zoning
ordinance in all cases. If there is a discrepancy between the zoning regulations and the
project program, the program will govern. Zoning provisions with respect to the size and
configuration of parking facilities should be followed.

Building Codes

As stated in Chapter 1. General Requirements, Codes and Sandards, Building Codes
facilities should generally comply with the requirements of model building codes except as
follows:

Egress Requirements. The egress requirements of the NFPA Standard 101 Life Safety
Code should be followed in lieu of the exit requirements of model building codes. See
Chapter 7: Fire Protection Engineering, Architectural Requirements, Egress Requirements
for additional egress requirements mandated by GSA policy.

Energy Conservation Requirements. Energy conservation requirements are detailed in
Chapter 1. General Requirements, Codes and Standards, Mandatory Design Standards,
Energy Conservation Sandards.

Toilet Fixture Requirements. The method for calculating the required number of fixtures
in office buildings is described in section Space Planning, Building Support Spaces, Toilet
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Spaces of this chapter. It should be used in lieu of the numbers stated in the nationa code
used.
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Architectural Design Standards

The standards listed here are intended as guidelines for design only. The list is not meant
to restrict architects from using additiona guides or standards as desired.

National Roofing Contractors Association: Roofing and Waterproofing
Manual.

National Concrete Masonry Association: NCMA-TEK.
Precast Concrete Ingtitute: Architectural Precast Concrete.
Association of Architectural Metal Manufacturers: AAMA Standard 101.

National Association of Architectura Metad Manufacturerss NAAMM
Standard SW-1.

Sheet Metad and Air Conditioning Contractors National Association:
SMACNA Architectural Sheet Metal Manual.

Electronic Industries Association/Telecommunications Industry Association
(EIA/TIA) 569: Commercial Building Standard for Telecommunication
Pathways and Spaces.
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Site and Context
Building Form, Proportion, Scale and Context

Building massing creates solids and voids; their skillful interplay is the hallmark of
excellent design. Buildings are perceived either as "object buildings' surrounded by space
or as "wall buildings' enclosing a space as shown in Figure 3-1. In urban settings either
one can be appropriate, but it is interesting to note that the great cities of the world treasure
great spaces more than great objects.

Wall Buildings. Wall buildings continue the scale and patterns of their neighbors through
complementing use of arcades, setbacks, cornices and fenestration. They become the stage
set for the urban scene passing in front of them. If the neighboring buildings contain retail
stores, the GSA building should probably also have storefronts at the ground level. If itis

out of step with its context, a Federal building will detract from, rather than enhance, the
existing cityscape.

Wall Building Object Building

Figure 3-1
Wall and Object Buildingsin an Existing Urban Pattern
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Object Buildings. An object building by definition is surrounded by open space that may
provide an opportunity to shape a small park or public square. Note that the typica "plaza’
in front of an urban highrise does not qualify. It is often aforbidding, windswept place that
pedestrians hurry to cross as fast as possible. A good urban, pedestrian space contains
landscaping, benches and fountains. It isaplaceto linger and enjoy.

Highrise Buildings. The massing of highrise buildings needs to be studied in three
distinct components: top, body and base. The top of the building should have a unique and
meaningful form to be an interesting part of the local skyline. The body of the building,
supported by the base and crowned at the top, should be sized to relate to neighboring
buildings, with consideration given to the planned future development of the immediate
area. The base of the building establishes a connection between building and pedestrians.
Since a pedestrian’'s view of a building extends about 7 600 mm to 9 100 mm above
the sidewak level, the building elements at this level should be scaed and refined

L] ]

appropriately, asillustrated in Figure 3-2.

Figure 3-2
High Rise Building
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Urban or Rural Context. In cities, a GSA building should enliven the urban scene. It
should enrich the experience of those who use it and pedestrians who pass by it or through
it. In rura settings, the building should become part of the landscape and fit into the
existing topography and vegetation.

Environmental Sensgitivity. The natural setting of the site, its contours and vegetation
should be viewed as assets to be preserved and woven into the design as much as possible.
In the larger sense, the design should reflect an environmental awareness in the choice of
building materials that can be manufactured without a significant adverse effect on the
natural environment.

Orientation. Where a choice exidts, it is desirable to orient the building to reduce energy
consumption. Factors that should be evaluated are solar gain, prevailing winds and
daylighting potential.

Exterior Circulation. Four categories of circulation usually have to be accommodated on
the building site: vehicular traffic to a drop-off area, vehicular traffic to and from parking,
pedestrian access to the building and vehicular service access. Car and truck traffic needs
to be integrated into the off-site street patterns, as described in Chapter 2: Ste Planning and
Landscape Design, Ste Circulation Design.

Service traffic must always be segregated from car traffic and pedestrian access. This
traffic should be taken to a service area in the building which is separate from and not in
view of the front entrance. Pedestrian traffic arriving from the street, from parking areas or
from the drop-off should al be collected in the main building lobby. Buildings may have a
separate employee entrance close to parking areas, but this should also connect to the main
lobby. Pedestrian access should not be endangered by car traffic. This is particularly
important in suburban locations.

Building Character and Exterior Materials. The exterior walls of GSA buildings
should be made from a palette of materials to achieve a smple and elegant look. Various
textures or colors of the same material may be used to articulate forms and to create
contrasts. Durability and maintainability are of prime concern.
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In general, the materials acceptable for building skins can be classified into four groups:
stone; brick or tile; precast concrete panels; and metal and glass curtain walls.

In most instances, materials which need to be periodicaly painted are not acceptable for
the building exterior.

Facade Articulation. Facade articulations, as shown in Figure 3-3, increase the
opportunity for corner offices and specia spaces in open office layouts, like conference
rooms and lounges. The articulation should be carefully designed to avoid adding
excessive construction costs, but it isworth considering, particularly in large buildings.
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Ziggurat Facade

Concave Fagade
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Figure 3-3
Facade Articulation Examples

Building Planning

Basic Configurations and Core Placement. The single most important factor in
determining building configuration and core placement is the size of the footprint.
Experience has shown that the optimum depth of the occupiable space (the space between
core and window wall) in an office building is approximately 12 000 mm.

Core Placement and Circulation Patterns. Above all, the building circulation must be
simple, comprehensible to visitors and convenient for everyday staff use. On the typical
floor of an office building, core elements usually consist of elevators and elevator lobbies,
stairs, toilets, janitor closets, and mechanical and electrical equipment spaces and shafts.
These elements may be located on the floor in various arrangements: centralized, diffused,
at the exterior perimeter or in modular fashion between building elements. Each
arrangement has different implications for size and configuration of the building footprint.
See Figure 3-4.

The centralized core provides the shortest corridor travel distances, which increases
functiona efficiency and occupiable space. The main building circulation is a corridor
loop around the core, either directly or through the center of the adjacent space for larger
floor plates. This planning concept allows less contiguous floor space for the planning of
large open aress, but it is a practical solution for floor plates up to about 1 400 m?.

Modular cores are particularly appropriate for buildings with known future expansion. It
tends to lengthen the corridor travel distance and may increase cost because of multiple
cores. Circulation patterns for buildings with modular cores can be racetracks, H-shaped
or X-shaped. In each case, al cores should be connected by the primary circulation.

Diffused cores - double or triple - are often required in long or large rectangular buildings.
They alow larger footprints than a central core building, but they are less efficient because
the main circulation must connect all cores on every level. They tend to have the same
increased cost and duplication of the modular core.

The exterior core arrangement places core elements at the floor perimeter. It maximizes
the contiguous usable space and permits the design of large roomsin any configuration. It
also alows the linking of blocks of floor space in a modular fashion and provides a logical
place for future expansion.
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Placement of Core Elements and Distances. In buildings with large floor plates, not all
core elements need to be placed at each core location. How often each element needs to be
repeated is governed by occupant needs and the following maximum radii and distances:

Elevators should always be grouped in banks of at least two for efficiency.
Travel distances from a given office or work station to an elevator can be
up to 61 000 mm.

Sair placement and travel distances to stairs are governed by code. See
also Chapter 7: Fire Protection Engineering, Architectural Requirements,
Egress Requirementsfor specific egress requirements.

Toilets should aso be placed within 61 000 mm of every office or work
station.

Electrical Closets must be stacked vertically and should be located so that
they are no more than 45 000 mm from any occupied space. Shallow,
secondary closets off permanent corridors may be used for receptacle
panelboards where the distance between the riser and the farthest work
station exceeds 4 500 mm and a separate riser is not warranted. See
section Space Planning, Building Support Spaces, Mechanical and
Electrical Rooms of this chapter for minimum size requirements.

Communications Closets must be stacked vertically and should be placed
so that wiring runs do not exceed 76 000 mm. The design should comply
with EIA/TIA 569: Commercial Building Standard for Telecommunication
Pathways and Spaces. See section Space Planning, Building Support
Spaces, Mechanical and Electrical Rooms of this chapter for minimum
Size requirements.
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EXTERIOR CORE MODULAR CORE

Figure 3-4
Core Arrangements

Occupiable Area and Net Usable Space. Both of these terms have been coined by GSA
to define building "tenant" space: Occupiable Area applies to GSA-owned buildings and
consists of the total net floor area (including shared facilities, such as cafeterias and
auditoria) less cores as defined herein, loading docks and permanent circulation. Net
Usable Space is essentiadly the same as Occupiable Area, but applies to building space
leased by GSA from the private sector. See Figure 3-5. In both cases the area occupied by
perimeter heating units is deducted if these units occupy at least 50 percent of the length of
the exterior wall.
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Figure 3-5
GSA Occupiable Area or Net Usable Space

Building Efficiency. One of the goalsin Federal building design is the efficient utilization
of space. Building plans should be reasonably compact. A high net to gross ratio is
desirable; however, it should not be achieved at the expense of well designed lobbies,

circulation and support space.
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The net to gross ratios expressed in Table 3-1 establish the general goals for Federa
facilities:

Table 3-1
Minimum Net to Gross Ratios
Building Type Minimum Ratio
75%
Office Buildings 67%
Courts 7%

Libraries

Sdlecting Conveying Systems

ANSI Standard A17.1 appliesto the design of all elevators, lifts and escalators.

The selection of type and quantity of conveying systems, such as elevators, escalators and
wheelchair lifts, must be preceded by a thorough traffic analysis of the facility. The
following criteria should be used in thisanalysis.

Elevator Classfications. Public passenger elevators transport pedestrian traffic and an
occasional small cart such asamail cart.

Service elevators transport passengers and all other types of traffic. The use of service

elevators is not recommended when freight movement would interfere significantly with
passenger service.
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If no separate freight elevator is provided, one passenger elevator must be designated as a
service elevator with pads to protect the interior wall surfaces of the cab. A minimum
celling height of 2 700 mm is required in service elevator cabs. Freight elevators should
have a ceiling height of 3 700 mm.

Freight elevators exclusively transport freight, operators, and freight handlers. Freight
elevators should be located remote from public elevator lobbies. Freight elevators should
have sufficient capacity to transport replacement parts for building systems, such as
compressors, motors, fans and small tanks, as well as other similar loads specified in the
project program.

Security elevators transport designated groups of people such as judges, cabinet members
Or prisoners.

Shuttle elevators transport passengers from parking areas to the entrance lobby. Shuttle
elevators must be used in all GSA buildings that have parking levels.

Elevator Design. The location of each elevator core should be coordinated with the
horizontal traffic flow and with the means of ingress and egress.

The traffic analysis should anticipate elevator traffic composition. Separate calculations
must be made for passenger and for freight or service (combination of passenger and
freight) traffic. Freight elevators should be considered in buildings over two stories in
height.

Each elevator should be considered to carry 80 percent of its rated load capacity during the
up-peak period. Modifications to the transfer times for service (freight) traffic should
conform to the types of equipment used.

The type of building occupancy will determine the probable number of stops used in the
traffic analysis calculations. A single-tenant building will require a greater probable
number of stops than a multi-tenant building. Thisis especialy true when balanced two-
way traffic is considered because the incidence of inter-floor traffic is much greater in a
single-tenant building.
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The anticipated elevator population should be calculated based on the occupiable floor area
of the building and afactor of 14 m® per person. It should be assumed that 8 percent to 10
percent of the resulting population will not require elevator service during the peak periods.

If the building design requires two or more elevator banks, the population calculation
results should be apportioned by functional layout of the building. These divisions should
then be assigned to the appropriate elevator banks. For this purpose an "elevator bank” is
defined as a group of adjacent or opposite elevators that function under a common
operational system.

The criteria by which the traffic analysis calculations should be judged are "average
interval" and "handling capacity."

Average interval is defined as the calculated time between departures of elevators from the
main lobby during the am. up-peak period. Calculated intervals during the up-peak period
should not exceed 30 seconds for atypical elevator bank.

Handling capacity is defined as the number of persons the elevator system must move in
any given 5-minute period of up-peak traffic. GSA buildings should always be designed
for a 20 percent handling capacity, even if the building is designed as a multi-tenant
facility.

The traffic analysis should determine the quality, capacity and speed requirements of
elevators. The capacity and speed are the limiting factors used in determining the
minimum number of cars that will meet both the average interval and handling capacity
criteria. If there are parking levels in the building, a separate analysis should be prepared
for the shuttle elevators connecting parking levels with the lobby.

Capacities of 1 360 kg to 1 810 kg should be used for passenger elevators. Capacities
below 1 360 kg are not suitable and above 1 810 kg are too expensive for a typica office
building. Elevator cab sizes should be in accordance with the standards established by the
National Elevator Industries, Inc. (NEII). Elevator cabs should be designed to reflect the
architectural character of the building design.
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Where the total number of floors served by the elevator system exceeds the practica limits
of travel for a single elevator group (about 15 floors), the elevators should be arranged in
low-rise, mid-rise, and high-rise configurations. Low-rise elevator groups are defined as
serving the main lobby and floors up to about the 15th level. Mid-rise elevator groups are
defined as those elevators serving the main lobby and levels 16 through 30, approximately.

High-rise elevator groups are defined as those elevators serving the main lobby and levels
31 through 45.

If the building has more than 45 floors, express shuttle elevators should be considered to
serve the group of floors above 45.

Escalators. Escaators should be installed as supplements to elevators when vertica
transportation is required for a large unpredictable volume of public traffic. GSA prefers
to use escalators only where absolutely necessary because of high maintenance costs.
They should be used where the first floor is not large enough to contain the high public
traffic so that the interval for elevators can be calculated with accuracy. Escalators must
not be substituted for stairs.

Table 3-2
Criteriafor Design of Escalators
Escalator Width Capacity in__Persons Capacity in__Persons
Per Hour Per 5 Mins.
820 mm 3,000 250
1 200 mm 4,000 400

Escalators should be located to be visible from the building entry and convenient to the
areasthey serve.
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Wheelchair Lifts. Wheelchair lifts should not be used in new construction. Vertical or
inclined wheelchair lifts should be considered in aterations, where ramps or elevators for
handicapped use are impractical. Their number and location depends on the individual
project. The lift should consist of a horizontal platform enclosed by a combination of
panels, railings, doors, a lifting mechanism to raise and lower the platform, and suitable
key control and safety devices.

Planning M odule

A planning module is defined as an imaginary grid that prescribes the location of repetitive
elements such as columns in new buildings, partitions, ceiling grids, light fixtures, air
diffusers, sprinkler heads and electrical outlets. A 600 mm by 600 mm planning module
should be used in GSA buildings unless the designer can demonstrate a long-term
efficiency of another size.

Structural Bays. Structural bay size should be based on the building configuration,
architectural expression, seismic zone, functiona efficiency and cost. Bay size must, of
course, be evaluated together with the material proposed for the structura frame.
Generadlly, larger bay sizes offer more planning flexibility than smaller ones; conversely,
smaller bays may be more economical than larger bays. In any event, the structura bay
size should be amultiple of the planning module in new buildings.

If no parking is included in the building structure, the 7 200 mm by 9 600 mm bay and 6
000 mm by 12 000 mm bay are practical choices. If space layout flexibility is a prime
objective, the 10 800 mm by 10 800 mm bay is a good choice. Thisbay size can result in
higher initial cost, but the flexibility and operational efficiency could outweigh the addi-
tional cost.
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Some structural bay sizes can adversely affect parking layout. The 6 000 mm by 6 000
mm bay istoo narrow for atwo-way driveway aisle, which requires a minimum width of 7
050 mm. Some of the larger bays cannot be efficiently adapted to parking layouts.
Transfer beams or inclined columns would have to be used to adjust the column spacing.
If amaor parking facility must be integrated with the office structure, the 9 000 mm by 9
000 mm bay isrecommended. See Figure 3-6.
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Figure 3-6

I ntegration of Parking into 9 000 mm by 9 000 mm Structural Bay
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Column Placement within Planning Module. Concrete columns should be located so
that two of the edges line up with the grid lines. This placement facilitates space planning
layouts and allows for furring. Steel columns, similarly, should be offset from the grid so
that the furring around the column aligns with the future wall location, which is centered
on the gridline. See Figure 3-7.

It should be noted that the placement of columns within the planning grid does not prevent
the designer from using the column centerline as the starting point for construction
dimensions.

Round columns are generally not recommended within office spaces because they are

difficult to integrate with systems furniture layouts.

Figure 3-7
Column Placement and Grid Lines
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Perimeter Columns and Plan Layout at Exterior Wall. The relationship of the plan-
ning module to structural bays and perimeter column placement has a critical impact on the
efficiency of office space layouts and the design of the perimeter heating and cooling
systems. The perimeter zone of the building and the HVAC system need to be studied in
concert with the mechanical engineer at the concept stage in order to determine the best
approach for perimeter column placement. Figure 3-8 illustrates three possible approaches

CASE 3

CASE 1

for perimeter column placement.

Figure 3-8
Perimeter Column Placement
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In case 1 the structural elements, columns and spandrel beams are external to the building
skin and planning grid, and do not intrude into any office space. Thisisideal for space pla-
nning, but creates a very deep exterior wall or expresses the building structure on the
exterior fagade. Either of these can be quite costly.

In case 2 there are minimal intrusions by structural elements. Mechanical risers and
perimeter units can be suitably incorporated.

The layout shown in case 3 creates a non-modular space at the building perimeter. The
columns intrude into the floor area making it less usable, particularly for small office
layouts. This placement permits specia treatment of the building perimeter and may be
justified in some instances. |f more than 50 percent of the length of the non-modular
perimeter space is occupied by HVAC fixtures, it becomes non-assignable space. It will be
excluded from the area for which GSA can charge rent.

Intersection of partition and exterior wall should occur where the exterior wall is solid or at
window mullions. Dog legs are undesirable and should be avoided.

Floor to Floor Heightsand Vertical Building Zoning. A total integration of all building
systems - architectural, structural, mechanical, electrical and communications -will provide
for current operations as well as for future changes. Floor to floor heights are determined
by the depth of space required for structural, mechanical, eectrica and communications
systems.

Three options exist for delivering power and communications to genera office areas:
raised access floor, cdlular floor duct, and underfloor duct encased in concrete deck.
Figures 3-9, 3-10 and 3-