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GSA’S PUBLIC BUILDINGS SERVICE

Our Design Philosophy: Achieving Lasting Value

As the builder of the nation’s civilian Federal buildings,
the General Services Administration (GSA) is committed
to designing and constructing buildings that are world-
class, environmentally responsible facilities in which to
conduct Government business safely and serve the public
effectively. Federal buildings must also reach beyond their
function to embrace the public at large, create a sense of
community, and instill the trust that is essential to making
our democracy successful. This requires an integrated,
holistic design and construction approach in which GSA,
its tenant customers, the design team, users, and the
construction team collaborate fully and communicate
effectively.

Through these collaborative partnerships, GSA seeks
to implement the goals of the Guiding Principles for
Federal Architecture set out in the Report to the
President by the Ad Hoc Committee on Federal Office
Space on June 1,1962:

Provide requisite and adequate facilities in an architectural
style and form that is distinguished and that will reflect
the dignity, enterprise, vigor, and stability of the American
National Government. Major emphasis should be placed
on choosing designs that embody the finest contemporary
American architectural thought. Specific attention should
be paid to the possibilities of incorporating into such
designs the qualities that 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 must adhere to sound

construction practice and use materials, methods and
equipment of proven dependability. Buildings must be
economical to build, operate, and maintain, and should be
accessible to the handicapped.

Avoid development of an official style. 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, as a rule, ought to be
sought prior to the award of important design contracts.

Consider the choice and development of the building site
as 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.

GSA is committed to incorporating principles of sustainable
design and energy efficiency into all of its building projects.
Sustainable design seeks to design, construct, and operate
buildings to reduce negative impact on the environment
and the consumption of natural resources. Sustainable
design improves building performance while keeping in
mind the health and comfort of building occupants. It is
an integrated, synergistic approach, in which all phases of
the facility lifecycle are considered. The result is an optimal
balance of cost and environmental, societal, and human
benefits, with the mission and function of the intended
facility or infrastructure.

An Overview
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An Overview

Public Buildings Service

GSA’s Public Buildings Service (PBS) manages more than
8,600 owned and leased buildings with a gross floor area
in excess of 351 million square feet. GSA is responsible
for 175 million square feet in over 1,500 buildings,

and the remainder is leased from private owners. The
three primary types of facilities are Federal buildings,
courthouses, and land ports of entry. GSA buildings are
located in more than 2,100 communities, serve more
than 400 Federal agencies, and house more than one
million Federal workers. More importantly, these buildings
function as a public interface between citizens and the
services provided by their Government.

Design and construction of new Federal facilities, major
repairs and alterations of existing buildings, management
of facilities, and leasing of private properties are ongoing
efforts in GSA. The Facilities Standards for the Public
Buildings Service is a product of the knowledge and best
practices GSA has learned from more than sixty years of
managing real property for the Federal Government and
the American people.

This introduction provides an overview of the policies that
are the foundation for the Facilities Standards. The eight
chapters that follow set out mandatory requirements, with
recommendations and best practices highlighted.

Design Excellence

Since 1994, GSA’s Design Excellence program in the
Office of the Chief Architect has resulted in dramatic
improvements in the design, preservation, and
construction of Federal buildings. Its mission is to create
Federal buildings of enduring value and ensure the
continued viability of GSA’s existing portfolio of building
types ranging from courthouses to land ports of entry and
Federal office buildings. Grounded in the 1962 Guiding
Principles for Federal Architecture, the program engages
the broad and diverse spectrum of America’s most creative
designers, engineers, and artists who have successfully
delivered buildings that embody the finest design quality
and enhance the communities in which they are built.
Buildings of enduring value fulfill our customer’s changing
needs in safe, cost-sustainable, and energy efficient
environments while meeting programmatic, budgetary,
schedule, and high-performance green building objectives.

The Design Excellence program involves participation from
distinguished private-sector professional peers ranging

in expertise from architecture, historic preservation,
landscape architecture, urban planning, interior design,
civil engineering, transportation, mechanical engineering,
and structural engineering. Peers, appointed biennially
to the PBS Commissioner’s National Register of Peer
Professionals, serve as independent voices on evaluation
boards in the selection of the lead designer and architect/
engineer (A/E) team and during project critiques in peer
reviews—from concept design through construction. The
insights and expertise of these individuals are invaluable
in ensuring that GSA fulfills its Design Excellence goals
and mandates for each project.

For additional information see the Design Excellence
Policies and Procedures: www.gsa.gov/designexcellence.


www.gsa.gov/designexcellence
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Art Programs

GSA has a long-standing commitment to supporting

its two art programs—Art in Architecture and Fine Arts.
The Art in Architecture program commissions contem-
porary artists to create works for new buildings and major
modernizations. The Fine Arts program is responsible for
the portfolio of fine arts assets under GSA’s stewardship,
including establishing policy for the placement and
removal of artworks, conservation of the works, access,
and creation of educational materials. The Fine Arts
Collection consists of permanently installed and moveable
mural paintings, sculpture, architectural and environ-
mental works of art, and works on paper dating from the
1850s to the present day. These civic works of art are
located in Federal buildings and courthouses across the
United States. An additional 18,000 small moveable
works of art created under the New Deal art programs
are on long-term loan to museums and other nonprofit
institutions.

The source of GSA's policy to commission art through the
Art in Architecture program is the Guiding Principles for
Federal Architecture, issued by the Kennedy administration
in 1962. These guidelines established a new, quality-
conscious Federal attitude toward architecture, and
advocated the inclusion of fine art in public buildings.

GSA’s review and selection process for commissioning
artists through the Art in Architecture program follows
policies and procedures developed over the past four
decades. One-half of one percent (.5%) of the estimated
construction cost of new and major repair and alteration
projects is reserved for commissioning works by living

An Overview -

Sol LeWitt, Artist
Wall Drawing #1259: Loopy Doopy

United States Courthouse
Springfield, Massachusetts

Undulating lines sweep across

the curved wall that visitors

pass by as they enter the building’s
courtrooms. Shown is a small
detail of Sol LeWitt’s enormous
wall drawing.
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American artists. The A/E team must work with GSA to
ensure that art is an integral component of the building.

For each Art in Architecture project, GSA relies upon

a panel of local and national art experts, the project’s
A/E lead designer, client and community representatives,
and GSA staff to assist in the commissioning process

by conducting a search for candidates, reviewing artists’
portfolios, and recommending a small pool of finalists.
GSA evaluates this group and awards the commission to
the strongest candidate, who develops a design concept.
The panel and GSA review the artist's concept and, once
approved, the artwork is fabricated and installed.

Historic Buildings Program

The Historic Buildings program, initiated in compliance
with the National Historic Preservation Act (NHPA) of
1966, provides strategic and technical support to promote
the reuse, viability, and architectural design integrity of
historic buildings GSA owns and leases. Meeting these
goals requires GSA to develop innovative design solutions
that are affordable, extend the useful life of historic
structures, and minimize the negative effects of changes
needed to keep buildings safe, functional, and efficient.

Nearly one-fourth of the space in GSA’s owned inventory
is in historic buildings. Regional historic preservation
officers coordinate external design reviews required under
the NHPA and serve as first points of contact within each
region. They ensure that projects follow the Secretary of
the Interior’s Standards for Rehabilitation and Guidelines
for Rehabilitating Historic Buildings (36 CFR 67), while
satisfying GSA’s performance requirements. The success
of every project affecting historic structures depends on the
integral involvement of preservation design professionals
within the A/E team and on effective coordination between
the A/E team, GSA preservation staff, and outside review
groups.

GSA Technical Preservation Guidelines, available online
at www.gsa.gov/technicalpreservationguidelines,
document creative design solutions to resolve conflicts
among preservation, codes, and functional requirements
of modern office use. GSA’s Technical Procedures
database, compact Preservation Notes, and additional
preservation design studies may be accessed at
www.gsa.gov/historicpreservation>technical resources.

HVAC Excellence Program

The HVAC Excellence Initiative fosters an integrated
design approach that teams architects and engineers
throughout all phases of a building’s design, construction.
and ongoing use; improves workplace productivity

by enhancing thermal comfort and indoor air quality;

and improves energy efficiency, and operations and
maintenance.

Sustainability

Sustainability is an integral part of design excellence and
is vital to GSA's mission of providing superior workplaces
for the federal worker and superior value for the American
taxpayer. GSA supports high-performance design strate-
gies that can produce efficient buildings to operate with
increased asset value and higher occupant productivity.
GSA desires to be a green proving ground for new sustain-
able products and designs. Utilizing a sustainable design
philosophy encourages decisions at each phase of the
design process that will reduce negative impacts on the
environment and the health of the occupants, without
compromising the bottom line. It is an integrated, holistic
approach that encourages compromise and tradeoffs.
Such an integrated approach positively impacts all phases
of a building’s life-cycle, including design, construction,
operation, and decommissioning. For more information,
see www.gsa.gov/sustainabledesign.


www.gsa.gov/technicalpreservationguidelines
www.gsa.gov/historicpreservation>technical resources
www.gsa.gov/sustainabledesign

Urban Development/Good Neighbor Program

GSA is committed to leveraging its investments in
ways that support communities wherever possible.

GSA must consult with local officials while preparing
plans for the facility. Designs must, to the extent
practicable within security constraints, encourage

public access to and stimulate public pedestrian traffic
around, into, and through public buildings. This permits
cooperative improvements to and uses of the area
between the building and the street, so that such activities
complement the neighborhood and encourage public

and commercial use of public buildings for cultural,
educational, and recreational activities.

These requirements are based on sound urban design
principles as well as legal directives including the Federal
Management Regulation related to Executive Order
12072, the Public Buildings Amendments of 1988, the
Public Buildings Cooperative Use Act, and Executive Order
13514 Federal Leadership in Environmental, Energy, and
Economic Performance. Project teams should seek out
potential issues and collaborate with neighboring property
owners, residents, and other stakeholders to solve them.

Other more prescribed planning directives, such as

those required by the National Environmental Policy Act
(NEPA) or Section 106 of the NHPA, may be addressed
during site selection, and any agreements made thereby
with the community must be made known to the A/E.
However, less formal collaboration, information sharing,
and problem-solving activities with local officials involving
architecture, urban design, and transportation issues must
occur throughout the design process. These can be equally
valuable to the project team and the community. For more
information, visit www.gsa.gov/urbandevelopment.

GSA’S PUBLIC BUILDINGS SERVICE
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First Impressions Program

First Impressions is a comprehensive, nationwide effort
that extends GSA’s commitment to Design Excellence into
the interior and exterior public spaces of existing Federal
buildings. In refreshing lobbies and redesigning plazas,
the program creates lively spaces that welcome visitors
while maintaining safe, quality workplaces for Federal
employees.

To this end, First Impressions promotes five basic
principles: streamlining security, consolidating functions,
unifying signage, reducing clutter, and implementing
architectural modifications that transform a building’s
overall image.

These principles suggest steps both large and small
that project teams should incorporate into any building
modernization, repair and alteration, security upgrade,
or landscape improvement that affects the public areas
of a property. For more information, please visit:
www.gsa.gov/firstimpressions.

Richard Bolling Federal Building
Kansas City, Missouri

Through the First Impressions
program, this 1960s bunker-
style building was transformed
into an inviting, secure facility.
The primary entrance is now

an airy, glass entrance pavilion,
and aluminum tube cladding,
reconstructed in a wave form,
enlivens the facade and rein-
forces the entry location.


www.gsa.gov/urbandevelopment
www.gsa.gov/firstimpressions
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Superior Workplace Program

High-performance workplaces that enable work tasks

and provide best value reflect the attributes defined by
GSA's Hallmarks of the Productive Workplace. Good
interior design incorporates these characteristics, resulting
in work settings that both best fit the organization’s current
needs and can be easily adapted to accommodate future
needs, thus offering best long-term value.

The GSA Hallmarks of the Productive Workplace are:

Equitable: Design the workplace to meet the functional
needs of the users by accommodating the tasks to be
undertaken without compromising individual access to
privacy, daylight, outside views, and aesthetics.

Sustainable: Create workplaces using environmentally
sustainable (“green”) products and processes that provide
a clean, healthy workplace environment, free of harmful
contaminants and excessive noise, with access to quality
air, light, and water.

Flexible: Choose workplace components that can be easily
adapted to organizational or work process and functional
changes and readily restructured with a minimum of time,
effort, and waste.

Comfortable: Provide workplace services, systems, and
components that allow occupants to adjust thermal,
lighting, acoustic, and furnishing systems to meet personal
and group comfort levels.

Connectable: Enable full communication and simultaneous
data access among distributed coworkers for both on-site
workplaces (including individual workstations, team space,
conference/multimedia space, “hoteling” (transients’)
space, etc.) and off-site workplaces (including telework or
commuting centers, home offices, travel venues, etc.).

Reliable: Support the workplace with efficient, state-
of-the-art heating, ventilating, air conditioning (HVAC),
lighting, power, security, and telecommunications systems

and equipment that require little maintenance and are
designed with backup capabilities to ensure minimal loss
of service or downtime.

Identifiable: Endow the workplace with a unique
familiarity, character, image, and business identity or
“sense of place” that enable and convey a sense of pride,
purpose, and dedication in both the individual and the
workplace community.

Safe: Provide workplaces that are healthful, free from
hazards, and safe from fire.

National Accessibility Program

The Architectural Barriers Act of 1968 (ABA) requires that
facilities designed, built, altered, or leased with certain
Federal funds be accessible to persons with disabilities.
The ABA designates GSA, the United States Postal Service,
the Department of Housing and Urban Development, and
the Department of Defense as the agencies responsible for
creating the design standards that implement the ABA.

Since the 1970s, GSA has been at the forefront of
removing architectural barriers in our public buildings.
PBS manages the National Accessibility Program for

GSA and has demonstrated a continuous commitment to
providing accessible facilities. In November 2005, GSA
published a new accessibility standard (the Architectural
Barriers Act Accessibility Standard or ABAAS) in the
Federal Register, effective May 2006, to replace the
Uniform Federal Accessibility Standards (UFAS.) However,
GSA policy requires the use of local accessibility standards
if they are more stringent than the ABAAS.

The designs of all new Federal facilities, and major
modernizations and alterations of existing facilities, must
incorporate the accessibility requirements of the ABAAS.
The A/E design team must recognize the need to meet
these requirements at the concept planning phase to avoid
costly redesign and project delays at a later date.



SAN FRANCISCO FEDERAL BUILDING
SAN FRANCISCO, CALIFORNIA

ARCHITECT: MORPHOSIS
PROJECT MANAGER: MARIA T. CIPRAZO
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The Facilities Standards for the Public Buildings Service
PBS P100 (known as the P100) establishes design
standards and criteria for new buildings, repairs and
alterations, and modernizations for the Public Buildings
Service (PBS) of the General Services Administration
(GSA). This document also applies to lease construction
with government option to purchase buildings. This
document contains policy and technical criteria to be
used in the programming, design, and documentation
of GSA facilities.

The P100 is a mandatory standard. It is not a guideline,
textbook, handbook, training manual, nor substitute for
technical competence. The P100 represents the current
state of practice in designing facilities to meet GSA's
commitments, maximize the efficiency of business
processes, and comply with the requirements of law.

1.1 Purpose of the Facilities Standards

In the P100 the word “must” means the requirement

is mandatory; the word “should” indicates a preferred
approach that the architect/engineer (A/E) needs to
consider in developing their design solution to the facility.

The P100 must be used in conjunction with the
governing standards referenced in this document, as
well as the building program for each project. If conflicts
exist between the facilities standards and a specific
program and project requirements, contact the Office of
Design and Construction for resolution.

The design team must review compliance with the
building program at each stage of the project, as required
in Appendix A, to ensure that the requirements of the
program, the P100, and relevant codes and standards
have been met and to guard against unplanned expansion
of the program because of design and engineering choices.

GENERAL REQUIREMENTS
Purpose of the Facilities Standards

FACILITIES STANDARDS
BEST PRACTICES

Best practices are included
in this document and shown
graphically in this sidebar
format. These are recom-
mendations and are not
mandatory requirements.

San Francisco Federal Building
San Francisco, California

Manually controlled windows
allow fresh air into upper
floor levels, conserving energy
used for air conditioning and
improving air quality in the
workplace environment.
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1.2 Deviations from the P100

BEST PRACTICE
ALTERNATIVE
APPROACHES

Alternatives to the P100
requirements should be
proposed by the A/E at the
earliest possible stage in the
design process to allow GSA
to consider and take action
on the proposal before design
has proceeded to a point
where denial of the proposal
would disrupt the project
and its progress.

BEST PRACTICE
VALUE ENGINEERING

VE should be conducted
before completion of the
design development
submission, and any
recommendations arising
from the VE must be
incorporated into the design
development submission.

Waivers

Deviations from the P100 require an approved waiver.
Waivers must be requested in writing by the regional
commissioners and approved by the Office of Design
and Construction before the concept submission is
presented. Waivers must be processed through the
responsible regional program coordinator in the Office
of Design and Construction.

Proposed Alternatives

GSA encourages the development of new, innovative
building systems.The provisions of this document are
not intended to prohibit the use of alternative systems,
methods, or devices not specifically addressed by

the P100.

Generally, all technical documentation for alternatives
must be submitted and approved before the final concept
submission. Fire protection and life safety issues must
first be reviewed and approved by the GSA regional

fire protection engineer. Proposed alternatives must be
equivalent or superior to the P100 requirements concern-
ing quality, cost, strength, effectiveness, fire resistance,
durability, efficiency, and safety. All proposed alternatives
must be accomplished within the project budget and
schedule. The approved alternative will be recognized as
being an equivalent design solution and compliant with
the P100.

Value Engineering

Value engineering (VE) is required of GSA by Office of
Management and Budget (OMB) Circular A-131, Value
Engineering. VE is an organized effort directed at analyzing
the functions of systems, equipment, facilities, services,
and supplies for achieving essential functions at the lowest

life-cycle cost consistent with required performance,
reliability, quality, sustainability, and safety. VE increases
value, raises productivity, and improves quality. VE is not
a means of reducing cost at the expense of performance.
VE cannot be allowed to adversely affect building energy
efficiency performance.

VE is most effective when applied as early in the design
process as possible. VE can be performed by the A/E or
by a separate contract.

The Office of Design and Construction must approve, in
writing, VE proposals that modify the approved concept
design before changes are incorporated in the construction
documents. If VE affects energy usage or sustainability
goals, the energy analysis must be revised and an analysis
of sustainability impacts must be submitted.

Cost Reduction

The Federal Acquisition Regulation (FAR) 52.236-22,
Design Within Funding Limitations (cited in the A/E
contract), requires the A/E to design the project within the
contractually stipulated funding limitation and states that
the A/E will be required to make revisions to the design

if the funding limitation is exceeded by the lowest bid,
except when the causes for such excess are beyond the
A/E’s control.

Cost reduction measures are needed when the estimate for
a project as designed exceeds the funding limitation. Cost
overruns in one discipline must not be funded by reducing
the budget and available funds in other disciplines. Cost
reductions must not be accomplished through reduction of
scope or deviations from the P100. All reductions in cost
must be analyzed based on life-cycle cost, not just the first
cost. The Office of Design and Construction must approve,
in writing, changes to the project design proposed through
the cost reduction process.



1.3 Application of the P100

The P100 applies to all new construction projects.
New construction includes additions and annexes to
existing facilities. In addition, this section describes
how to apply the P100 to projects for repair and alter-
ations, modernizations, lease construction, and lease
construction with Government option to purchase.

Repairs & Alterations

Repairs & Alterations (R&A) are improvements made
to existing facilities. Generally, building systems need
only be upgraded to correct deficiencies identified by
GSA, unless the entire building is being renovated. All
new work is required to meet the applicable national
codes and standards adopted by GSA. If a major portion
of the building is being renovated, the specific codes
must be evaluated to determine if the entire building
must be brought into compliance with the code. Any
questions or concerns must be discussed with the
GSA project manager.

The requirements of the P100 apply to renovations

and alterations to the extent those renovations and
alterations are identified in the approved and funded
project prospectus. All items within the designer’'s scope
of work need to be designed in accordance with the
P100. The designer should have any ambiguities
clarified in writing before beginning the design.

Lease Construction

Lease construction is new construction of a facility
for Government use required by GSA’s formal lease
Solicitation for Offers (SFO). The construction may be
either on a preselected site assigned by GSA to the
successful offeror or on the offeror’s site. Specific
requirements for lease construction, such as seismic,
security, environmental, fire protection, life safety,
accessibility, and others, are described in the SFO.

Lease Construction with
Government Option to Purchase

In cases where GSA's formal SFO has an option for GSA
to purchase the building at a future date, the requirements
of the P100 may be considered for inclusion in the SFO
on a case by case basis. In addition to the GSA-adopted
nationally recognized codes and requirements, State

and local government codes apply. If a conflict exists
between applicable State and local government codes and
the GSA requirements, the developer must identify these
conflicts in writing and request a resolution from the GSA
contracting officer.

Tenant Improvements

Tenant improvements are defined in the GSA Pricing
Desk Guide at http://www.gsa.gov/gsa/cm_attachments/
GSA_DOCUMENT/pricing_guide_R2F-cl-v_0Z5RDZ-
i34K-pR.pdf.

GENERAL REQUIREMENTS
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Internal Revenue Service Center
Kansas City, Missouri

The 1.14-million-square-foot
facility is a model of design
excellence in lease construction
projects.


http://www.gsa.gov/gsa/cm_attachments/GSA_DOCUMENT/pricing_guide_R2F-cI-v_0Z5RDZ-i34K-pR.pdf
http://www.gsa.gov/gsa/cm_attachments/GSA_DOCUMENT/pricing_guide_R2F-cI-v_0Z5RDZ-i34K-pR.pdf
http://www.gsa.gov/gsa/cm_attachments/GSA_DOCUMENT/pricing_guide_R2F-cI-v_0Z5RDZ-i34K-pR.pdf
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1.4 Federal Laws, Regulations, and Standards

o

The following are Federal laws, regulations, and
standards applicable to all projects.

Public Buildings Amendments of 1988

The Public Buildings Amendments of 1988, 40 U.S.C.
3312, require that each building constructed or altered by
GSA or any other Federal agency must, to the maximum
extent feasible, comply with one of the nationally recog-
nized model building codes and with other applicable
nationally recognized codes.

Environmental Protection

In addition to building-specific codes, all projects must
comply with all Federal, State, and local environmental
laws, regulations, and Executive Orders. Federal
regulations are found typically, but not exclusively, in the
Code of Federal Regulations (CFR) Title 40, Protection of
Environment, Executive Order 13423—Strengthening
Federal Environmental, Energy, and Transportation
Management, and Executive Order 13514—Federal
Leadership in Environmental, Energy, and Economic
Performance. In matters of environmental compliance,
GSA’s policy is voluntary conformity to certain State and
local code requirements even when permitting or approvals
from local regulators are not required. Confer with the
regional environmental coordinator for specific applicability.

The Lewis F. Powell, Jr. U.S. Courthouse
Richmond, Virginia

One of only two buildings in the historic core of Richmond

to survive the devastating 1865 fire during the last days of
the Civil War, the courthouse is the second oldest in GSA’s
inventory. Shown is the restored lobby.

Energy and Sustainable Design

Legislation directed toward energy efficiency and
sustainability continues to increase.

Laws, regulations, and Executive Orders affecting the
design and operation of Federal buildings include:

Executive Order 13514: Federal Leadership in
Environmental, Energy, and Economic Performance

Energy Independence and Security Act of 2007
(EISA 2007)

Executive Order 13423: Strengthening Federal
Environmental, Energy, and Transportation Management
Energy Policy Act of 2005 (EPAct 2005)

For information on the implementation of sustainable
design and energy, see Section 1.8, Sustainability.



Historic Preservation

The National Historic Preservation Act (NHPA) of 1966
mandates that Federal agencies use historic properties to
the greatest extent possible and strive to rehabilitate them
in a manner that preserves their architectural character,

in accordance with the Secretary of the Interior's Standards
for Rehabilitation and Guidelines for Rehabilitating

Historic Buildings (36 CFR 67).

Accessibility

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

The Architectural Barriers Act Accessibility Standard
(ABAAS) is mandatory for all GSA projects. If local
accessibility standards exist, the A/E must follow the most
stringent requirements between the local standards and
ABAAS.

The criteria of these standards should be considered

a minimum in providing access for persons with disa-
bilities. Dimensions that are not stated as “maximum”
or “minimum” are absolute. All dimensions are subject
to conventional industry tolerances except where the
requirement is stated as a range with specific minimum
and maximum end points.

Accessible Public Entrances

All public entrances provided in accordance with
Paragraph F206.4.1 (Public Entrances) of the ABAAS
must have at least one entrance door complying with
Section 404.3 (Automatic and Power-Assisted Doors

and Gates) of the ABAAS. Where an accessible public
entrance has a vestibule with exterior and interior entrance
doors, at least one exterior door and one interior door must
comply with Section 404.3.

Accessibility in Federal Courthouses

Please refer to Chapter 8, Design Standards for U.S.
Court Facilities, Section 8.2, Planning for Accessibility,
and Table 8.1, Accessibility Requirements.

Occupational Safety and Health Regulations

The Occupational Safety and Health Administration
(OSHA) does not directly regulate facility design; however,
the construction, operation, and occupation of facilities
must comply with OSHA regulations. The A/E must ensure
that facilities can be constructed in a manner compliant
with 29 CFR 1926; the design must anticipate facility
operations and maintenance and ensure they can be
performed in compliance with 29 CFR 1910; and must
not subject building occupants to conditions in violation
of 29 CFR 1910.

Randolph-Sheppard Act

The Randolph-Sheppard Act provides qualified blind
persons the opportunity to operate businesses on Federal,
State, or other property. The A/E must coordinate design
with the vending facility operators to meet the needs of
vendors covered by the act.

GENERAL REQUIREMENTS
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Nationally Recognized Codes and Standards

1.5 Nationally Recognized Codes and Standards

Social Security Administration
Teleservice Center
Auburn, Washington

In an exceptional case of
adaptive reuse, Warehouse 7,
one of eight almost identical
1940s storage buildings on the
138-acre GSA Auburn Campus,
has become a gleaming model
of sustainability and workplace
quality.

For all design and construction work performed on

Federal buildings by GSA or those functions under GSA’s
construction authority, GSA has adopted the technical
requirements of the nationally recognized codes and
standards referred to in this subsection. The technical
requirements of these codes and standards are supple-
mented by mandates of Federal laws and executive orders,
as well as GSA and other Federal agency criteria. The
latest edition of these codes and standards, in effect at the
time of design contract award, must be used throughout
design and construction of the project.

Conflicts between Codes or Standards
and GSA Requirements

To ensure flexibility, GSA’s policy is to make maximum
use of equivalency clauses in all codes and standards.
If a conflict exists between GSA requirements and the
GSA-adopted codes or standards, the GSA requirements
take precedence. All such conflicts must be brought to
the attention of the GSA project manager as appropriate
for resolution.

ICC Family of Codes

GSA has adopted the technical requirements of the
family of codes issued by the International Code Council
(ICC), except as noted below. The ICC family of codes
is available through www.iccsafe.org.

NFPA Life Safety Code

GSA has adopted the technical egress requirements

of the National Fire Protection Association (NFPA), Life
Safety Code (NFPA 101), in lieu of the technical egress
requirements of the International Building Code (IBC).
The Life Safety Code is available through www.nfpa.org.

NFPA National Electrical Code

GSA has adopted the technical electrical requirements
of the NFPA, National Electrical Code (NFPA 70).
The National Electrical Code is available through
www.nfpa.org.

National Standards

Organizations writing voluntary national standards,
including NFPA, the American Society of Heating,
Refrigeration, and Air Conditioning Engineers (ASHRAE),
the Sheet Metal and Air Conditioning Contractors’ National
Association (SMACNA), the Institute of Electrical and
Electronics Engineers (IEEE), and the American Society

of Mechanical Engineers (ASME), publish standards on
health, safety, welfare, and security that are recognized

by GSA in various chapters of the P100. Consistent with
GSA'’s long-standing policy to comply with nationally
recognized standards to the extent practicable, these
standards must be used as indicated in the P100. The
latest edition of the nationally recognized standards herein,
in effect at the time of design contract award, must be
used during design and construction.


www.iccsafe.org
www.nfpa.org
www.nfpa.org
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1.6 State and Local Codes

Facilities built on Federal property are exempt from State
and local building codes. GSA recognizes that the national
building codes are typically the foundation of State and
local building codes, and that State and local codes repre-
sent important regional interests and conditions. It is
GSA’s policy to comply with State and local building codes
to the maximum extent practicable; however, GSA has the
final authority to accept or reject any recommendation
from State and/or local government officials.

State and Local Government
Consultation and Review

The GSA project manager must provide the appropriate
State and/or local government officials the opportunity to
review the project for compatibility with local planning
and zoning compliance. Local reviews must occur early
in project development so that the design can easily
respond to appropriate recommendations. These reviews
include, but are not limited to, the review of drawings and
specifications, making recommendations for compliance
with local regulations, compatibility with local planning
goals, and alignment with first responder requirements.
The GSA project manager must inform State and local
government officials that GSA and its contractors are not

allowed to pay any fee for any actions taken by the State
and/or local government officials in connection with local
reviews or inspections. GSA will review all recommen-
dations made by State and local government officials.
Each recommendation will be carefully considered based
on adequacy, cost, and nationally accepted practice.
GSA has the final authority to accept or reject any
recommendation from State and/or local government
officials. The GSA project manager will maintain a record
of all recommendations and comments from State and
local government officials for the duration of the project.

Zoning and Related Issues

The A/E team must offer local officials an opportunity

to review and comment on the design concepts for
compatibility with local plans, zoning, and design guide-
lines. Local review must be done in coordination with
the project design schedule. If local officials choose not
to review the design concept, the project manager must
document this in the project file.

By law, the A/E must incorporate the National
Environmental Policy Act (NEPA) record of decision
(ROD) requirements in the design documents.

BEST PRACTICE
PARKING AND TRANSIT

Parking as required by

the building program takes
precedence over zoning
ordinances. The project
team must seek creative
alternatives and partnerships
to address local parking
concerns brought about

by GSA’s development.
Considerations may include
shared parking facilities and
strategies to encourage
transit use.

United States Courthouse
Austin, Texas

Sited on a full city block

of a historic square, model
renderings show the building
mass from various angles.

13
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BEST PRACTICE
LOCAL REVIEW

Local officials should be
provided a specific time

for their review (e.g., 30
calendar days), in coordina-
tion with the project design
schedule. Comments should
be received in writing. If
comments are not received
after the allotted time frame
(e.g.,30 calendar days),

the GSA project manager
proceeds with project
execution.

BEST PRACTICE
COMMENTS LOG

The GSA project manager
should maintain a project
record of comments made
by local officials.

Local regulations must be followed without exception in
the design of systems that have a direct impact on off-site
terrain or infrastructure. These systems include, but are not
limited to, fire protection services, storm water runoff,
erosion control, sanitary sewers and storm drains, water,
gas, electrical power, communications, emergency vehicle
access, roads, and bridges.

Design Review for Code Compliance

The GSA project manager must provide the appropriate
State and/or local government officials the opportunity to
review the design for building code compliance. The GSA
project manager will officially forward design submissions
to the appropriate local officials.

United States Courthouse m)
Springfield, Massachusetts ;

A catalyst for civic
redevelopment, the new
courthouse has transformed
an urban site.

Construction Inspections

If State and local government officials elect to perform
code compliance construction inspections, the GSA project
manager must include provisions in both the A/E and
construction contract for coordination of the work with
local officials. State and local government officials do not
have the authority to reject, accept, or make changes to
the work, and their inspections are done only to assist
GSA in achieving code compliance.
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1.7 Program-Specific Guides and Standards

In addition to the P100, GSA and its customer agencies
use a number of specific guides and standards that
address program requirements. Use of these guides is
mandatory. In case of conflicts between the P100 and
a specific building guide, the guide takes precedence.

If conflicts exist between the facilities standards and
specific program and project requirements, contact the
Office of Design and Construction for clarification. The
websites for these guides are listed in Appendix Section
B1, References.

Federal Courthouses

The Office of Design and Construction provides guidance
on all levels of development of courthouse projects between
Congress, OMB, the Administrative Office of the United
States Courts (AOUSC), and GSA and serves as a liaison for
all courthouse projects. See Chapter 8, Design Standards
for U.S. Court Facilities, for detailed descriptions of the
publications listed below and their application.

GSA Courthouse Visitor's Guide, February 2003
GSA Courthouse Project Handbook, August 2004
U.S. Courts Design Guide

U.S. Marshals Service Judicial Security Systems
Requirements and Specifications, Volume 3,
Publication 64, 2005

U.S. Marshals Service Requirements and
Specifications for Special Purpose and Support Space,
Volume One: Architectural & Engineering, 2007;
Volume Two: Electronic Security & Hardware, 2007

Land Ports of Entry

The Office of Design and Construction provides guidance
on the management of the border station program,
including strategic planning, budgeting, benchmarking,
and design guidance. For more information see:

United States Land Port of Entry Design Guide, 2010

Child Care Centers

Requirements for child care centers must be incorporated
early in the design and planning process. The references
below provide guidance on such topics as site design,
emergency evacuation, food services, safety, security,
mechanical, electrical, and plumbing:

Child Care Center Design Guide (PBS-P140)

Accreditation Criteria and Procedures of the National
Association for the Education of Young Children (NAEYC)

Security

Please see the following documents for more information
on the security design requirements for Federal buildings:

Interagency Security Criteria (ISC)—
Physical Security Criteria for Federal Facilities

GSA PBS Site Security Design Guide
GSA PBS Design Notebook for Federal Lobby Security

Other Guides
GSA National Business Space Assignment Policy
GSA P120 Project Estimating Requirements
GSA Order 8000.1C GSA Metric Program

GSA 3490.1A on Document Security for
Sensitive But Unclassified Building Information

Executive Order 13502, Use of Project Labor
Agreements for Federal Construction Projects



1.8 Sustainability

Sustainability is the conditions under which humans

and nature can exist in productive harmony, that permit
fulfilling the social, economic, and other requirements of
present and future generations. Sustainable design seeks
to ensure that future generations are not disadvantaged
by the depletion of natural or nonrenewable resources by
the current generation. Sustainable designs follow an
integrated, synergistic approach, in which all phases of
the facility lifecycle are considered. Following sustainable
design principles improves building performance, promotes
the health and comfort of building occupants, minimizes
environmental impacts, and supports natural resource
availability. The result must be an optimal synergy of
cost, environmental, societal, and human benefits while
meeting the mission and function of the intended facility
or infrastructure. Subsequent chapters of the P100
include requirements and recommendations to meet
these objectives.

The essential principles of sustainable design and
development are:

BEST PRACTICE
AIMING FOR TRUE SUSTAINABILITY

Optimize site potential

Minimize nonrenewable energy consumption

Protect and conserve water

Use environmentally preferable products and materials
Enhance indoor environmental quality, and

Optimize operations and maintenance practices

These principles must serve as the basis for planning,
programming, design, budgeting, construction, commis-
sioning, operation, maintenance, and disposal of all new
facilities, major renovations, and existing building altera-
tions. These principles must be applied as appropriate to
every project scope. Applicable strategies and opportunities
to improve sustainable performance must be included in
all projects.

New construction and major renovations of GSA buildings,
as well as applicable work in existing GSA buildings,
must comply with the Guiding Principles for Federal

While Federal sustainability
mandates establish minimum
performance levels, designers
can gain multiple benefits by
maximizing environmental
performance. For this reason,
GSA has set a goal for Federal
buildings of achieving a zero
environmental footprint.

High performance green
buildings need not be more
expensive when inspired

design identifies creative
solutions. For example, highly
energy efficient buildings

can save money by
downsizing their HVAC
systems to meet the reduced
load. One green building
system that promotes
strategies and deeper systems
thinking in pursuit of true
sustainability is the

Living Building Challenge
(www.ilbi.org).

Another important strategy is
passive survivability, which
supports the ability of a
facility to maintain life-support
conditions for occupants if
essential utilities are lost for
an extended period. Passive
design protects occupants and
the public if events such as a
natural disaster or terrorist act
interrupt access to critical
resources. Key passive design
features include: cooling-load
avoidance strategies, natural

ventilation capabilities, a
highly efficient thermal
envelope, passive solar gain,
and daylighting.

A third strategy to maximize
environmental benefits is
design for deconstruction &
reuse— see the Lifecycle
Building Challenge (www.
lifecyclebuilding.org) for
more information and ideas.
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NOAA Satellite
Operations Facility
Suitland, Maryland

The facility, featuring restored
native and adaptive plants,
earned a LEED Gold rating the
year following its completion
in 2006.

Leadership in High Performance and Sustainable
Buildings. Strategies to meet the Guiding Principles are
included in each appropriate chapter of the P100. For the
latest guidance on implementing the Guiding Principles
see www.wbdg.org/sustainableEO.

LEED Certification

Through integrative design and application of sustainable
design principles, all new construction projects and
substantial renovations must achieve, at a minimum, a
LEED Gold rating through the Leadership in Energy and
Environmental Design (LEED) Green Building Rating
System of the U.S. Green Building Council. GSA’s use of

LEED is to measure and quantify building performance
achievements in relation to our mandates and goals.
Pursue LEED credits appropriate to the goals of GSA
and to the type of project being designed.

For projects seeking LEED certification, the following
prerequisites and credits must be achieved to comply

with the Guiding Principles for Federal Leadership in High
Performance and Sustainable Buildings, unless specifically
exempted from the project scope. Credits are listed under
each Guiding Principle. Additional credits listed are
interrelated and synergize with the Guiding Principles

but are discretionary to achieve.


www.wbdg.org/sustainableEO

I. Employ Integrated Design Principles

Integrated Design
Innovation & Design:

LEED Accredited Professional
Commissioning

Energy & Atmosphere Prerequisite:
Fundamental Commissioning of the
Building Energy Systems

Energy & Atmosphere:
Enhanced Commissioning

Il. Optimize Energy Performance

Energy Efficiency

Energy & Atmosphere Prerequisite:
Minimum Energy Performance

Energy & Atmosphere: Optimize Energy

Performance—Improve by 30 percent

for New Buildings or 20 percent below
prerenovations 2003 energy use baseline

for major renovations

On-Site Renewable Energy—
interrelated discretionary credit
Energy & Atmosphere: On-Site
Renewable Energy (solar hot water)

Measurement and
Verification/Benchmarking

Energy & Atmosphere:
Measurement and Verification

IIl. Protect and Conserve Water

Indoor Water

Water Efficiency Prerequisite: Water
Use Reduction (20 percent reduction)

Outdoor Water

Water Efficiency: Water Efficient
Landscaping—Reduce by 50 percent

Sustainable Sites: Stormwater Design—
Quantity Control (Imperviousness)

Sustainable Sites: Stormwater Design—
Quality Control (Best Management Practices)

IV. Enhance Indoor
Environmental Quality
Ventilation and Thermal Comfort

Indoor Environmental Quality Prerequisite:
Minimum Indoor Air Quality Performance

Indoor Environmental Quality:

Thermal Comfort—Design

Daylighting

Indoor Environmental Quality: Daylight
and Views—Daylight 75 percent of Spaces
Low-Emitting Materials

Indoor Environmental Quality: Low

Emitting Materials—Adhesives and Sealants
Indoor Environmental Quality: Low

Emitting Materials—Paints and Coatings
Indoor Environmental Quality: Low

Emitting Materials—Flooring Systems

Indoor Environmental Quality: Low
Emitting Materials—Composite Wood
and Agrifiber Products

Protect Indoor Air Quality
during Construction

Indoor Environmental Quality: Construction
IAQ Management Plan—During Construction

Indoor Environmental Quality: Construction
IAQ Management Plan—Before Occupancy
Environmental Tobacco Smoke Control

Indoor Environmental Quality Prerequisite:
Environmental Tobacco Smoke (ETS) Control
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V. Reduce Environmental
Impact of Materials

Recycled Content

Materials & Resources: Recycled
Content—10 percent (post consumer +
2 preconsumer)

Biobased Content—

interrelated discretionary credit
Materials & Resources:

Rapidly Renewable Materials

Materials & Resources: Certified Wood

Environmentally Preferable Products—
interrelated discretionary credit
Consult the Federal Green Construction
Guide for Specifiers at www.wbdg.org/
design/greenspec.php

Materials & Resources: Materials Reuse—
5 percent of total value of materials

Materials & Resources: Regional Materials—
10 percent Extracted, Processed &
Manufactured Regionally

Waste and Materials Management

Materials & Resources Prerequisite:
Storage and Collection of Recyclables

Materials & Resources: Construction
Waste Management—50 percent Recycled
or Salvaged

0Ozone Depleting Compounds

Energy & Atmosphere Prerequisite:
Fundamental Refrigerant Management

Energy & Atmosphere: Enhanced
Refrigerant Management
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1.9 Energy Use Targets

Buildings must be designed to comply with the energy
performance requirements of EPAct 2005 and EISA 2007.

EPAct 2005 Building Design Energy Compliance

EPAct 2005 requires buildings to be designed to be at
least 30 percent more efficient than the design required by
ASHRAE 90.1 if life cycle cost effective. For guidance to
achieve a level of energy efficiency 30 percent greater than
ASHRAE Standard 90.1-2004, see the final rule 10 CFR,
Energy, Parts 433-435 issued by DOE at www1.eere.
energy.gov/femp/pdfs/fr_notice_cfr433_434_435.pdf.

EISA 2007 Fossil Fuel Reduction Compliance

EISA 2007 requires buildings to be designed so that the
fossil fuel generated energy use is reduced by the following
percentages over CBECS 2003 in designs for prospectus-
level new construction and major renovations:

FY2010 55% reduction
FY2015 65% reduction
FY2020 80% reduction
FY2025 90% reduction
FY2030 100% reduction

A February 2008 study on high performance buildings
conducted by the Office of Energy Efficiency and
Renewable Energy of the Department of Energy shows
that designing to 30 percent below ASHRAE 90.1-2004
results in a target energy use intensity slightly less than
the 55 percent reduction required by EISA 2007. The
study is available at: http://apps1.eere.energy.gov/
buildings/publications/pdfs/commercial_initiative/
energy_use_intensity_targets.pdf. Based on this study,
a new building design that is at least 30 percent more
efficient than ASHRAE 90.1-2004 will satisfy the
requirements of EISA 2007 for designs started from
2010 to 2014.

Major Renovations

Pending the final rule on fossil fuel reduction for major
renovations, the A/E must design all systems to be
replaced with systems that offer the highest level of
energy performance available. All designs that improve
HVAC systems must include recommissioning of the entire
HVAC system. For modernizations where all systems are
replaced, the A/E must target at least a 20 percent
reduction from the 2003 energy usage of the building.
The building’s 2003 energy usage can be obtained from
the Office of Design and Construction.

Energy Use Intensities Design Maximums

Both EPAct 2005 and EISA 2007 require reductions in
the energy use of the overall portfolio of buildings owned
by GSA. To meet the goal of reducing total site energy
usage by 30 percent by 2015 as compared to a 2003
baseline, energy targets are established for all new
construction. Table 1.1 provides the maximum building
energy use for each ASHRAE climatic zone. The A/E must
design all new buildings to have an energy performance
below the energy target or 30 percent below ASHRAE
90.1, whichever is lower.

From concept design through each design phase,

the project must demonstrate that it meets the energy
target. Use energy modeling that includes the building
enclosure systems in concert with mechanical systems
and provides documentation showing that systems were
chosen based on a life-cycle cost analysis.

For courthouses use the public safety buildings target.
For land ports of entry perform the energy analysis for the
main building, commercial building, and headhouse, and
use public safety target.


http://www1.eere.energy.gov/femp/pdfs/fr_notice_cfr433_434_435.pdf
http://www1.eere.energy.gov/femp/pdfs/fr_notice_cfr433_434_435.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/commercial_initiative/energy_use_intensity_targets.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/commercial_initiative/energy_use_intensity_targets.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/commercial_initiative/energy_use_intensity_targets.pdf

Energy Use Intensity Design Targets

Climate Zones

3A 3B 3C 4A

4B 4C 5A 5B 6A 6B 7

37 32 31 42

41 37 42 33 43 43 47

Building Type

1A 2A 2B
Office 39 42 45
Public Safety 38 38 38

47 47 47 42

42 42 55 54 51 61 61

Targets are for kBtu/GSF/yr
Climate Zones are defined in ANSI/ASHRAE Standard 169-2006, see Figure 1-1.
Data is from: http://apps1.eere.energy.gov/buildings/publications/pdfs/commercial_initiative/energy_use_intensity_targets.pdf.-Tablel.

ASHRAE Climate Zones

Marine (C)
(=

Dry (B)

Moist (A)

<

All of Alaska in Zone 7 except for

the following boroughs in Zone 8:
Bethel, Dellingham, Fairbanks N. Star,
Nome, North Slope, Northwest Arctic,
Southeast Fairbanks, Wade Hampton,
Yukon-Koyukuk

v

Zone 1 includes Hawaii,
Guam, Puerto Rico, and
the Virgin Islands
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1.10 Health and Safety

BEST PRACTICE
MITIGATION METHODS

Mitigation with preferred
methods generally requires
higher initial cost. However,
these methods provide the
most effective protection,
often with lower life-cycle
costs. Where preferred
methods are too costly, less
preferred recommendations
may be combined to provide
redundant or overlapping
solutions.

Health and safety regulations are primarily operation-
oriented and usually do not directly stipulate building
design requirements. The A/E must take a systems
approach to risk management, utilizing codes, regulations,
guidelines, and best practices to identify and mitigate
facility-created health and safety risks early in the design
phases of the project life cycle.

Order of Precedence

At each phase of the design, the A/E must identify

and mitigate safety and health risks in accordance with
the following order of precedence (refer to ANSI/AIHA
710-2005):

Eliminate or reduce the hazard
If the hazard cannot be eliminated, the associated risk
must be reduced to an acceptable level through design.

Isolate the hazard

If the hazard cannot be eliminated through design, the risk
must be reduced to an acceptable level using engineering
controls, protective safety features, or devices.

Provide warning devices

If safety devices do not adequately lower the risk of the
hazard, cautions and warnings must be provided using
detection and warning systems, as appropriate.

Develop procedures and training

Where it is impractical to eliminate hazards through design
selection or to reduce the associated risk to an acceptable
level with detection and warning devices, incorporate
special procedures and training. Procedures may include
the use of personal protective equipment. For high-
consequence hazards, warnings, cautions, or other written
advisories must not be the only risk reduction method.

Specific Health and Safety Requirements

Asbestos

Total renovations of occupied spaces must include the
removal of all asbestos-containing material (ACM).
Encapsulation, enclosure, or management in place of
ACM in occupied spaces is prohibited.

Lead-Based Paint

Paint must be tested for lead content when alterations

or demolitions require the sanding, burning, welding, or
scraping of painted surfaces. Lead-based paint controls
must be implemented in accordance with 29 CFR 1926.62.
Lead-based paint that is intact and in good condition must
not be abated, unless required for alteration or demolition.
Lead-based paint must be abated in child care centers.
Refer to PBS-P140 for specific details. Construction waste
containing lead-based paint must be considered hazardous
waste unless testing proves otherwise.

Confined Spaces

The designer must avoid the creation of confined spaces
except where required as part of a system (e.g., tanks,
pits). Confined space is defined in 29 CFR 1910.

Fall Protection

The design must consider the inspection, operations,
and maintenance of the site, facility, and equipment.
Access and fall protection, especially to difficult
maintenance needs in high locations, including lighting
fixtures, mechanical equipment, and skylights, must be
considered in the design. Specific detail is provided in
the appropriate technical chapters.

Soil Contamination

If soil or water contamination is a concern during
construction of new buildings, major and minor
alterations, and work in historic structures, EPA
regulations under 40 CFR must be followed.



1.11 Design for Physical Security

Federal facilities must be safe and secure, yet still be
accessible, welcoming, and effective workplaces. Each
building design must reduce risks to people and property
through proper security design.

Zoned or Concentric Protection

A zoned or concentric protection system must be used,
with intensifying areas of security beginning outside or
at the site perimeter and moving to the interior of the
building. The designer’s plan for physical security is an
important part of the concept design presentation.

ISC Security Design Criteria

GSA is a member of the ISC and uses the ISC Physical
Security Criteria for Federal Facilities. This document is
restricted to Official Use Only, and the A/E must request a
copy from GSA/PBS Office of Design and Construction.

The ISC security criteria are applied only in response to

a specific risk assessment for that facility. The Federal
Protective Service of the Department of Homeland Security
(DHS) conducts regular risk assessments of all Federal
buildings. GSA and the Facility Security Committee (FSC),
with the design team, determine how to most effectively
mitigate identified risks.

For the design and renovation of courthouses, also see
criteria from the U.S. Marshals Service (USMS) Judicial
Security Systems Requirement and Specifications.

Security Risk Assessment

Each team must develop an effective and realistic
strategy for its unique project requirements, resources,
and location, using a collaborative, multidisciplinary
approach to security design. The team must include
appropriate specialists, including a blast mitigation
specialist and the fire protection engineer.
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BEST PRACTICE
SECURITY COSTS

The security budget is a
product of a project-specific
risk assessment. To facilitate
funding, cost control, and
risk management, customer
agencies are required to
consider a work breakdown
structure, which summar-
izes security expenditures

in a specific account that
can be clearly identified

and monitored throughout
design phases. The Standard
Practice for Measuring

Cost Risk of Buildings and
Building Systems, ASTM
E1946, may be used to
manage cost risk.

Oklahoma City Federal Building
Oklal City, Oklah

This building successfully
addresses security in an open
and humane way, providing
users a sense of the outdoors.
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1.12 Methodologies

TARGET
SPACE EFFICIENCY

The target for the usable-
to-gross ratio in new building
construction is 80 percent.
In all building types, space
efficiency must be balanced
against effectively achieving
space requirements and
desired aesthetics.

Space Measurement and Building Efficiency

The A/E must design to the area authorized in the
approved prospectus and delineated in the program
of requirements. The area must be confirmed at each
phase of design and is to be measured in accordance
with the GSA National Business Space Assignment
Policy dated May 2009 or current edition, including
any addendums or other clarifications. Projects that
exceed the congressionally authorized area will need
to be redesigned.

GSA’s National Business Space Assignment Policy
establishes current PBS practices for the assignment of
space within the federally owned and leased inventory.
It provides the methodology and information necessary
for the correct assignment of space.

Additionally, this policy document provides details and
illustrations of how PBS uses the commercial American
National Standards Institute (ANSI) and Building Owners
and Managers Association International (BOMA) Standard
Method for Measuring Floor Area in Office Buildings
(ANSI/BOMA Z65.1) as the foundation for space
measurement and assignment.

PBS’s measurement and assignment principles are not
100 percent compliant with ANSI/BOMA measurement
standards. For example, PBS uses a PBS-specific
category in conjunction with ANSI/BOMA’s categories.
This document provides the details and illustrations
showing how PBS'’s assignment and measurement
processes relate to and differ from ANSI/BOMA processes.

Space efficiency is defined as the minimum necessary
space for the desired functions to be properly accom-
modated, with minimum ‘waste’ between usable area and
gross area. The target for the usable-to-gross ratio in new

building construction is 80 percent. The National Business
Space Assignment Policy established the definition of
usable and gross area. In all building types, space effi-
ciency must be balanced against effectively achieving
space requirements and desired aesthetics.

The plan configuration, floor-plate depth, planning
module, and circulation patterns together determine the
space efficiencies of a building. The historic character of a
building can create major inefficiencies where the primary
circulation is typically wider and thereby affects the
amount of usable space available. However, a building’s
historic value or design aesthetics should not be
compromised to achieve greater space efficiencies.

Plan configuration describes the geometry of a typical
floor within a building. A square or rectangular plan

with a single central core will be inherently more efficient
than a plan that is highly irregular, with distributed service
cores. Building types other than office buildings, like
courthouses and Land Ports of Entry (LPOE), will likely
have lower usable to gross ratios based on numerous
special requirements that are addressed in their design
guides. When efficiency ratios fall, the floor plan is likely
to have more irregularities that, in turn, will increase
space utilizations per full-time equivalent (FTE) and
restrict furniture and tenant space planning. Configuration
of space is an important consideration when selecting a
new building design or comparing one with another.

Workplace Tools and Processes

Use workplace program analysis and development tools
and processes that provide cost- and time-effective ways
to analyze existing space performance, space constraints,
and organizational mission and goals, and provide design
criteria that directly address these issues. The analysis
should include the following.



A Balanced Scorecard Approach

Developed by Harvard’s Kaplan and Norton, this provides
a framework to analyze and measure the performance

of an organization in four domains—finance, business
process, customer, and human capital. GSA uniquely uses
this framework to directly link workplace solutions to the
organization’s goals.

Quantitative and Qualitative

Discovery Processes and Tools

These are used to derive design concepts and solutions
from an understanding of the organization—its goals,
culture, and current and desired work practices—using
both quantitative and qualitative data. This includes
gathering quantitative and qualitative data, gaining in-
depth knowledge of the customer organization, conducting
on-site observations, interviews, and focus groups, and
developing written guidelines to inform the design and
design review processes.

Change Management

This involves a broad segment of the organization to

help define workplace needs and build project consensus.
By engaging occupants early on, change management
can be approached as an organizational opportunity, and
occupant expectations can be managed proactively.

Feedback Loop

This involves identifying connections between business
and workplace goals and design solutions, measuring
for desired outcomes, and using the findings to improve
existing and future organizational operations and work-
place projects. This includes preoccupancy and post
occupancy surveys, design commissioning, testing, and
measurement.

For more information on workplace analysis processes
and tools, visit www.gsa.gov/workplace.

Building Information Modeling (BIM)

A Building Information Model (Model) is a digital
representation of physical and functional characteristics
of a facility. As such, it serves as a shared knowledge
resource for information about a facility forming a reliable
basis for decisions during its life-cycle from inception
onward.

A basic premise of Building Information Modeling is
collaboration by different stakeholders at different phases
of the life-cycle of a facility to insert, extract, update or
modify information in the Model to support and reflect
the roles of that stakeholder. The Model is a shared
digital representation founded on open standards for
interoperability.

BIM standards have many objectives but one of the
most important is to improve business function so that
collection, use and maintenance of facility information
are a part of doing business by the authoritative source
and not a separate activity.

2008, Dana Smith, Alan Edgar
The Whole Building Design Guide
www.wbdg.org

The primary goal of the GSA 3D-4D-BIM program is to
incorporate digital visualization, simulation, and optimi-
zation technologies in project planning and design and to
increase quality and efficiency of business processes
throughout GSA project life-cycle.

All major projects are required to have a spatial BIM
program submitted to GSA before final concept
presentation. GSA uses BIM to validate spatial program
requirements (e.g., area and efficiency ratios). See the
GSA BIM Guide Series 02 Spatial Program Validation for
specific requirements at http://www.gsa.gov/bim.

GENERAL REQUIREMENTS
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BEST PRACTICE
3D, 4D, AND BIM

GSA encourages project
teams to adopt 3D, 4D, and
BIM technologies beyond
the minimum requirement
and to explore potential
efficiencies created by the
application of such tech-
nologies throughout a
project’s life cycle. BIM
analyses can include 4D
phasing optimization, virtual
construction, collision
detection, energy analysis,
cost analysis, life-cycle cost
analysis, circulation valida-
tion, and use in operations
and maintenance.
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REQUIRED
LIFE-CYCLE COSTING

The project team must
integrate the LCC analysis
into the concept design
process, and the analysis
must be completed by the
design development phase.

Total Building Commissioning

Total Building Commissioning (TBC) is a systematic
process of ensuring by verification and documentation,
from the design phase to a minimum of one year after
construction, that facility systems perform interactively in
accordance with the design documentation and intent,
and in accordance with the owner’s operational needs to
include preparation of operation personnel.

TBC recognizes the integrated nature of all building systems’
performance, which affects sustainability, workplace
productivity, occupant safety, and security. All GSA capital
construction projects must employ TBC practices.

For more information describing how the designer must
include commissioning requirements, see the Building
Commissioning Guide, available at http://www.wbdg.org/
ccb/GSAMAN/buildingcommissioningguide.pdf.

See Chapter 7, Fire Protection and Life Safety for addi-
tional information on commissioning the fire protection
and life safety systems.

Building Operations and Maintenance

Long-term operations and maintenance costs are
significantly higher over time than first costs. Systems
must be designed for ease of operation and cost-effective
maintenance and repair. System accessibility is a critical
consideration in building design. The A/E must ensure
building systems and elements are physically accessible
for cleaning, maintenance, repair, and replacement.

As an example, design of atrium spaces must provide
methods to clean skylights, replace lamps, and maintain
fire alarm devices.

The A/E must collaborate with GSA operations and
maintenance personnel during design to provide for
optimal life-cycle performance.

In addition to hard copies, the A/E must specify that
operation and maintenance manuals be provided in
electronic format with training videos for the start up and
maintenance of all major equipment. At the conclusion of
design, the A/E must provide an electronic document
describing the design intent for all building systems. These
instructions must be developed during the design phase
and incorporated into the comprehensive training for
operations and maintenance personnel.

Life-Cycle Costing

Federal facilities must be designed to achieve the lowest
life-cycle cost. A project’s design must comprehensively
define reasonable scope and performance requirements
within the appropriated budget and authorized prospectus
for design and construction. Consistent with these
constraints, building systems and features must be
analyzed and selected to achieve lowest life-cycle cost.

Life-cycle costing (LCC) must be used when selecting

a system from several alternative systems or components
for a project. LCC is the economic analysis method
required by CFR Title 10, Part 436, Subpart A, “Program
Rules of the Federal Energy Management Program.” OMB
requires this methodology, through the Federal Energy
Management Program, to evaluate the cost effectiveness of
systems that use energy and water. LCC compares initial
investment options and operating and salvage costs over
the life of the equipment and identifies the least costly
alternatives. Examples of building systems that affect
energy use are the building thermal envelope, passive
solar features, fenestration, HVAC, domestic hot water,
building automation, and lighting.

Many established guidelines and computer-based tools
that effectively support present value LCC analyses are
available. The National Institute of Standards and

Technology (NIST) has prepared the Life Cycle Costing
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Manual for the Federal Energy Management Program
(NIST Handbook 135) and annually issues real growth
energy price indices and discount factors for life cycle
cost analysis. As a companion product, NIST has also
established the Building Life Cycle Cost (BLCC) computer
program to perform LCC analyses. The latest versions of
the BLCC program not only structure the analysis but
also include current energy price indices and discount
factor references. These NIST materials define all required
LCC methodologies used in GSA design applications.

The A/E may obtain the BLCC software and updates

from NIST. The latest BLCC software is available at
www.eere.energy.gov/femp.

The project team must integrate the LCC analysis into
the concept design process, and the analysis must be
completed by the design development phase.

Design alternatives must be compared against a baseline
reference that is the lowest first cost of the alternatives
being considered.

The analysis period should be chosen to fully represent all
costs. When optimizing the design of a single system, all
compared alternatives must be considered over the same
analysis period. Where possible, the analysis period should
be the smallest whole multiple of the service lives for the
major systems involved in the analysis. Service lives of
HVAC equipment can be found in the ASHRAE applications
manual. In any case, the analysis period should not be over
40 years unless otherwise directed by GSA.

Investment and replacement actions over time may have
an impact on recurring costs. For simplicity, fluctuating
recurring cost savings may be assumed to be proportionate
to the savings realized at the start of the analysis period.

The savings to investment ratio (SIR) must be used for
comparisons of dissimilar alternatives, such as comparing

an HVAC alternative to a lighting alternative. The net
savings economic analysis must be used for comparisons
of similar alternatives, such as optimizing insulation
thickness in a wall. Both of these methodologies are
described in NIST 135.

A sensitivity analysis must be conducted using extremes
of the cost parameters in question.

Due to margins of error in estimating costs, alternatives
with a life-cycle cost differential of less than 10 percent
are considered inconclusive.

Metric Standards

Federal requirements for metric design are detailed in
the Metric Design Guide (PBS-PQ260). All projects must
comply with GSA Order 8000.1C GSA Metric Program
dated 01-06-2004.

A project is “metric” when:
Specifications show International System (SI) units only
Drawings show units only
Construction takes place in Sl units only
Inspection occurs in S| units only
Cost estimating is based on Sl units only

English and Metric Measurement Reference

A majority of dimensions set by standards and codes
currently remain in the English measurement system.
GSA supports the conversion to metric measurements.
Therefore, when a dimensional requirement is stated in
this document, the dimension designated by code or
regulation is placed in parentheses and the corresponding
metric designation precedes it. For example: 1.52 m (5 ft.)
diameter clearance for navigation of a wheeled chair in

an accessible toilet room.
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Criteria Change Request
for the P100

Users are permitted to request criteria
changes to the P100 by utilizing the Criteria
Change Request (CCR) Public Submission
form available at: https://www.projnet.org.

Here are the steps for
a public user to submit a CCR

Point your Web browser to
https://www.projnet.org.

In the “Home/Design/Bid/Build” menu
bar across the top of the page, move your
mouse over the “Design” button and click
on “CCR” from the resulting drop-down
menu that appears.

Under the “Public Submission” header,
click on the link to access the “CCR Public
Submission” form.

The “CCR Agency Select” form displays.

Choose GSA as the Agency from the
drop-down list.

Click on the “Select Agency” button.

Select the Document Type from the
“b. Doc Type"” drop-down list.

Click on the “Select Doc Type” button.

The “CCR Add” form displays. Select the
specific document for which you are submitting
a CCR from the “a. Document” drop-down list.

Enter a detailed description of the problem in
the field marked “b. Problem.”

Type a proposed solution in the field marked
“c. Solution.”

Enter your personal information (first name,
last name, office name if applicable, e-mail
address, and phone number) in boxes d
through e. (Note: You will receive an e-mail
confirmation following submission of your CCR
that will be sent to the e-mail address you
provided in field marked “g. Email.” Make sure
the information entered in this field is correct.)

Click on the “Submit CCR” button.

Registered ProjNet users are able to submit
CCRs using a similar process, as follows

Log in to ProjNet (www.projnet.org).

In the “My Account/Design/Bid/Build” menu
bar across the top of the page, move your
mouse over the “Design” button and click on
“CCR” from the resulting drop-down menu
that appears.

The “CCR Agency Select” form displays.

Choose GSA as the Agency from the
drop-down list in the field marked
“a. Preparing Activity.”

Click on the “Select Agency” button.

Select the Document Type from the
“b. Doc Type” drop-down list.

Click on the “Select Doc Type” button.

The “CCR Add” form displays. Select the
specific document for which you are submitting
a CCR from the “a. Document” drop-down list.

Enter a detailed description of the problem
in the field marked “b. Problem.”

You may choose to attach a file to further
illustrate the problem. If so, click the
“Browse..."” button on the right-hand side
of field marked “c. Problem Backup.”

If you are attaching a file to your CCR,
make sure it is one of the following supported
file types: .pdf, .doc, .html, .txt, .sec, .dgn,
or .dwg.

Type the details of your proposed solution
in the field marked “d. Solution.”

You may choose to attach a file to further
illustrate the solution. If so, click on the
“Browse..."” button on the right-hand side of
the field marked “e. Solution Backup.”

Click on the “Submit CCR” button.
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SITE ENGINEERING AND LANDSCAPE DESIGN
Goals and Objectives

2.1 Goals and Objectives

Harmony among elements on site and between the site suburban, or rural landscape, in terms of conservation,
and its surroundings is the hallmark of a well-planned community design and improvement efforts, local

GSA project. The quality of the site design should be economic development and planning, and environmentally
a direct extension of the building design and should responsible practices.

make a positive contribution to the surrounding urban,

Food and Drug Administration
Headquarters
White Oak, Maryland

The FDA headquarters campus
occupies the former 130-acre
site of a Navy research center
just north of Washington, DC.
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GSA Programmatic Requirements

2.2 GSA Programmatic Requirements

Social Security Administration
Teleservice Center
Auburn, Washington

On the building's east side, a
landscaped swale serves both
as a security barrier and as

a "bioretention facility" to
catch and treat 98 percent of
the stormwater runoff from
the hard-surfaced areas of
the site. The plantings are
indigenous, drought-tolerant,
and watered by a low-volume
drip-irrigation system.

Chapter 1 has a complete discussion of the codes and
standards adopted by GSA. This section highlights
regulations and standards that apply to site design.

Coordination with Local Governments

GSA follows a “good neighbor” policy to collaborate

with local officials and community stakeholders and
implement their suggestions regarding design issues
related to local zoning, official planning initiatives,
economic development, and design guidelines wherever
practicable. In order to have meaningful consideration and
to effectively incorporate appropriate recommendations,
relevant research and collaboration must occur well before
completion of the design concepts. Unless there is an
overriding reason and justification to the contrary, GSA
respects local restrictions on setbacks, height, massing,
signage, and site design requirements.

In all cases, the number of parking spaces will be
determined from the requirements of the program rather
than zoning regulations.

Landscape provisions in local jurisdictions are a minimum
requirement for the project.

Local regulations must be followed without exception in
the design of systems that have a direct impact on off-site
terrain or utility systems. These include storm water runoff,
erosion control, sanitary sewers, storm sewers, water lines,
gas lines, electrical and communications lines, emergency
vehicle access, roads, and bridges.

NEPA and NHPA

Under the requirements of the National Environmental
Policy Act (NEPA) either an environmental impact
statement (EIS) or an environmental assessment (EA) will
have been completed for each building project. The final
environmental impact statement will contain a record of
decision (ROD) that may impose restrictions on the design
and construction of the project to mitigate the project’s
impact on the environment. These restrictions may affect
the renovation of a historic building, new construction in a
historic landscape or historic district, or archeological sites
that limit construction or geotechnical testing. In addition,
the EIS will describe wetlands, environmentally sensitive
flora and fauna, and potential site contamination. The

A/E must review and comply with the requirements of

the final environmental impact statement and record of
decision. Under Section 106 of the National Historic
Preservation Act (NHPA) of 1966, additional coordination
may be required to implement a memorandum of
agreement (MOA) outlining specific design requirements
and review processes.



2.3 Site Analysis

Successful site planning and site design depend on a
thorough review and understanding of existing conditions,
opportunities, and constraints of the site. A site inventory
and analysis, including an on-site investigation, must be
carried out before any design effort.

The site analysis includes a site survey and geotechnical
investigation. In some cases the program may also include
a requirement for archeological testing to determine the
historical significance of the site. Coordinate geotechnical
investigations to avoid damaging archeological resources.
The requirements for the site analysis are described in
Appendix A, Submission Requirements.

Wetland Delineation and Requirements

Determination of the potential for wetlands is part of site
selection investigation and the NEPA process. Wetlands
are to be delineated on the site survey. The A/E must

follow the requirements of the ROD regarding wetlands.

Flood Plains

By Executive Order and GSA policy, buildings must
not be built within the 100-year flood plain without
an approved waiver. Buildings designated by agencies
as “critical actions” must not be built within 500-year
flood plains. Courthouses are designated as critical
actions and the 500-year flood plain rule applies. For
information on waivers and limitations for building
within a flood plain, see GSA order, GSA ADM 1095.6:
Consideration of Floodplains in Decision Making, and
the GSA PBS Floodplain Management Desk Guide
found at www.gsa.gov/environmental.

SITE ENGINEERING AND LANDSCAPE DESIGN

Waivers must be approved by the customer agency,
the Public Buildings Service Assistant Commissioner
for Portfolio Management, and the Office of Design
and Construction.

If a floodplain waiver is approved, mechanical and
electrical equipment rooms must be located 1,500 mm
(5 ft.) above the level of the 100-year flood plain. Do
not locate mechanical and electrical rooms in a
basement or sub-basement.

Site Energy Analysis

The A/E must perform a site energy analysis during
the preliminary concept stage. The site energy analysis
will identify design strategies for the building’s mass,
fenestration, orientation, and features that contribute
to meeting the energy goals identified in Chapter 1.
Requirements of the site energy analysis are described
in Chapter 5 as part of the building energy analysis.

Radon Testing

Soil must be tested for the presence of radon in EPA
Zone 1 (high potential) locations. Soil must be tested in
EPA Zone 2 locations where occupancy is expected below
grade. Refer to http://www.epa.gov/radon/zonemap.html
for radon zone determinations.

Brownfield

Projects constructed on “brownfield” sites where
occupancy below grade is planned must test the soil
for volatile contaminants.

Site Analysis

w
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Site Planning

Land Port of Entry
Warroads, Minnesota

2.4 Site Planning

Site planning must be integrated with the design of the
building and respect the surrounding context. For more
information on site planning related to building design,
see Chapter 3, Architectural and Interior Design.

Preserve existing natural features on the site and use
them as a starting point for the overall site design. To
the maximum extent possible preserve existing vegetation,

A continuous canopy links
three buildings and shelters
inspection plazas—allowing
protection from the harsh
northern climate.

particularly mature healthy trees and plant specimens.
Protect and integrate existing vegetation and natural
terrain into the site design.

Site design must contribute to energy conservation and
sustainability. Proper solar orientation of the building
and well-placed plant material will improve thermal
performance in the winter and reduce heat gain during
the summer.

Building separation and requirements for rated exterior
walls and openings for protection from exposure to
adjacent buildings or hazards must comply with the
requirements of the International Building Code (IBC).



2.5 Physical Security

Federal facilities must be safe and secure, accessible,
welcoming, and effective workplaces. Site and landscape
design must address building and personal security while
enhancing the pedestrian experience and fully engaging
the surrounding context. The design must comply with the
ISC Physical Security Criteria for Federal Facilities. The
GSA Site Security Design Guide (2008) describes design
methodologies to address these requirements. Effective
site engineering and landscape design can enhance the
security of a facility. Security considerations must be an
integral part of all site planning, perimeter definition,
lighting, and landscape decisions.

Grading of the site near perimeter barriers, vehicle
inspection areas, guard booths, and other physical security
features must mitigate the impact of water, ice, and

snow on pedestrian and vehicles access points including
the operation of gates and active vehicle arrest devices.
Grading also must support the surveillance of the site by
closed-circuit TV cameras and roving patrols.

Design of perimeter barriers such as fences must provide
for crossing streams and other waterways with barriers
in the watercourse to prevent surreptitious breach by
unauthorized persons. Provide concrete culverts with
grilles consisting of 16 mm (54 in.) steel bars protected
from corrosion, spaced at not less than 150 mm (6 in.)
between bars, and embedded in concrete not less than
100 mm (4 in.). Provide access to grilles for inspection
and cleaning.

Manholes must be secured from unauthorized access
using tamper-proof bolts.

Where fences, walls, cable systems, and other perimeter
barrier designs are used, the design must accommodate
mowing and maintenance of landscaping. Do not place

SITE ENGINEERING AND LANDSCAPE DESIGN

trees near fences or walls where overhanging branches
would permit surreptitious entry.

Where in-ground vehicle arrest devices are used, the A/E
must provide adequate drainage of the pits. Where feasible,
use uphill approaches to vehicle gates and barriers.

Where snow and ice are to be expected, gates and other
operable devices must operate when adverse conditions
occur and must allow for removal of accumulated snow
and ice without damage to the barriers and other devices.

Oklahoma City Federal Building
Oklal City, Oklah

The form and orientation of the building is a direct
p t. Itisd
energy and give users a sense of the outdoors.

r to the envir d to save

Physical Security

BEST PRACTICE
FLEXIBLE SECURITY

Designs should include the
ability to increase security
in response to a heightened
threat, as well as reduce
security when threat levels
decrease.

BEST PRACTICE
PERIMETER DESIGN

The design may incorporate
earth berms, low walls,
terracing, water features,
boulders, and other features
as part of the perimeter
barrier system. Refer to the
GSA Site Security Design
Guide for more information.
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Physical Security

BEST PRACTICE
CRIME PREVENTION
THROUGH
ENVIRONMENTAL
DESIGN (CPTED)

ISC Design Criteria recom-
mends this well-known array
of strategies for site design
and crime prevention that
follow the premise that proper
design and effective use of
the built environment can
lead to both a reduction in
the fear of crime and the
incidence of crime, as well
as an improvement in quality
of life.

The application of CPTED
techniques can help reduce
or even prevent crime.
Good strategic thinking on
CPTED during site planning,
(perimeter definition, sight
lines, lighting, etc.) can
reduce the need for some
engineering solutions.

Design the landscape to conceal aboveground security,
electrical, communications, signal panel boxes, and
hydraulic control and pump enclosures from public view.
Grading must provide positive drainage away from such
devices. Coordinate landscaping with underground security
utilities to avoid interference.

Approaches to the site and building must be well lit
and easily direct the visitor to the entrance. Grade-
level pedestrian approaches are preferred over elevated

Anthony J. Celebrezze Federal Building Plaza
Cleveland, Ohio

Safety and accessibility are balanced through the use of bollards
and walls bined with the i ive use of plantings and
lighting within the topography.

approaches that require steps and ramps, but they need
to be coordinated with the overall approach to provide
building security. The design of vehicular approaches must
be coordinated with electronic security devices such as
under-pavement loop sensors, traffic signals, card readers,
and other devices requiring buried services.

Where vehicle screening takes place at the site perimeter,
provide adequate vehicle queuing and screening lanes to
prevent interference and congestion with other traffic.



2.6 Grading

Site grading addresses the control of runoff, storm water
management, and the manipulation of topography to
improve a site, or address any existing topographic
challenges. A good grading plan will balance cut and fill
and minimize environmental impacts caused by excessive
grading, particularly in campus settings.

No grading will be performed within delineated wetland
boundaries unless specifically permitted in the NEPA ROD.

Design the slopes of planted areas to control runoff, and
encourage percolation. Grading and landscaping must also
be designed to permit easy maintenance of the grounds.
The maximum slope for turf areas is 3:1 and the minimum
slope is 1 percent. A 2 percent slope is desirable. Plant
slopes of 2:1 with ground cover or use other landscape
materials specifically designed to control erosion. Slopes
greater than 2:1 are not permitted.

Terracing is an appropriate solution for sites with large
grade differentials, as long as access for lawn mowers
and maintenance equipment is provided.

Turf areas adjacent to buildings must slope away from
the building at a two percent grade for a distance of at
least three meters.

In order to provide positive drainage, paved areas
adjacent to buildings must slope away from the building
at a 2 percent grade to a curb line, inlet, or drainage way.

Whenever possible, grades and slopes should contribute
to the concept of universal accessibility. Slopes of
walkways and ramps along a site’s accessible routes
must meet the requirements of The Architectural Barriers
Act Accessibility Standard (ABAAS).
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Tree Preservation

On projects where existing trees are to be preserved, care
must be taken during grading to avoid impact or damage
to root systems. Existing trees or other plant materials to be
preserved must be reflected in the grading plan. Because
each species has different root patterns, and because

local soil and water table conditions vary, an arborist
must be consulted to recommend limits of grading for tree
preservation. Snow fencing must be erected at the limits
of grading to protect existing trees from damage and soil
compaction by construction materials or equipment. Other
measures such as root and crown pruning may be needed
so that existing trees can adapt to the new site conditions.

Grading

United States Courthouse
Springfield, Massachusetts

Preservation of two historic
trees—each predating the
Revolutionary War—was key to
the spiraling courthouse design.
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2.7 Site Utilities

During site design, the location and coordination of utilities
(water, sanitary sewer, electricity, gas, communications,
etc.) must be coordinated with other site design features
and finalized.

Coordination with Service Providers

The A/E is responsible for coordinating the utility design
with local utility companies and/or other service providers.
The A/E must be sure the utility systems have sufficient
capacity and reliability to meet the building design
requirements. GSA will negotiate rates and connection
charges with the utility providers.

Utility Location

The A/E must ensure all that utility elements, such as
electrical transformers, emergency generators, backflow
preventers, and meters, are easily accessible by the utility
companies. Integrate utility elements into the building and
landscape design to minimize their visual impact.

Design site utility lines to avoid street trees, large trees,
and signature planting areas. Locate utility lines so that
future maintenance and repair will not damage trees and
plantings. Storm drainage pipes should be located in
unpaved areas wherever possible.

Water lines should be located in the unpaved area behind
curb lines or under sidewalks. Minimize locating water
lines under streets, drives, or other areas where access

is severely limited. Do not place main waterlines under
foundations or within the building footprint.

Locate sanitary sewer lines in unpaved areas where
possible. Follow code requirements on separation of water
and sanitary sewer lines.

Manholes must not be located in the main pedestrian
walkways, plazas, or entry courts.

Site Mechanical and Electrical Distribution Systems

Chapter 5, Mechanical Engineering, describes the
requirements for site mechanical distribution systems, and
Chapter 6, Electrical Engineering, has the requirements for
site electrical and communications distribution systems.

Water

Follow all regulations of the local water authority. The
service connection between building and public water
lines must be coordinated with the local water authority.
The service connection must be placed in a secure
enclosure to prevent unauthorized access and potential
contamination. Requirements for water meters and
backflow preventers are in the Plumbing Systems Section
of Chapter 5.

The Building Automation System (BAS) must monitor all
water meters and record water usage.

Consider loop-fed systems with multiple water connections
on large buildings or campuses. Install-dual feed systems if
required by code for the building occupancy.

The water supply system must be capable of supplying the
required water flow for fire protection in accordance with
NFPA 24. See Chapter 7, Fire Protection & Life Safety, for
additional information.



Sanitary Sewer

Follow all regulations of the local sanitary sewer authority.

Separate storm drains from sanitary sewers within the
property limits, even in cities where separate public
systems are not yet available.

Provide cleanouts 5 feet from the building on all service
lines. Service lines should enter the main at a manhole.
Provide drop manholes if the service line does not enter
at the invert.

In areas where no public sewers exist, use of septic tanks
and leach fields is acceptable. Install the septic systems
in accordance with local codes. Locate septic systems
where they can be expanded to meet future needs of the
discharge system; plan for a 50 percent larger system.

Storm Drainage

Design the storm water system for a 25-year storm,
unless local criteria are more stringent. Use gravity flow
for all storm drain systems.

Where possible, locate storm drainage pipes in
unpaved areas; offset inlets from main trunk lines to
prevent clogging.

Rainwater not collected for reuse from the building roof
drainage system must be discharged into the storm
drain. Small buildings in rural areas may use gutters,
downspouts, and splash blocks.
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Storm Water Runoff Requirements

The site design must manage storm water runoff. Storm
water runoff after the site is developed must not exceed
the predevelopment rate or volume.

The Energy Independence and Security Act of 2007
(Sec. 438) requires: “All development or redevelopment
projects that exceed a 5,000 square feet footprint use
site planning, design, construction, and maintenance
strategies for the property to maintain or restore, to the
maximum extent technically feasible, the predevelopment
hydrology of the property with regard to the temperature,
rate, volume, and duration of flow.”

The A/E must conform to local and State requirements
for storm water management. The A/E must obtain
any required local approvals for the storm water
management plan.

Do not use roof surfaces for storm water detention.

Sediment and Erosion Control Requirements

Site plans must meet local and State requirements for
controlling sediment and erosion during construction.

The A/E must obtain any required regulatory approvals
of the sediment and erosion control plan.

If no local or State regulations govern sediment and
erosion control, the A/E must design sediment and
erosion control measures to be used during construction,
that conform to the best management practices of EPA’s
Storm Water Management for Construction Activities,
EPA Document No. EPA-832-R-92-005, Chapter 3.

Site Utilities

BEST PRACTICE
SUSTAINABLE DESIGN
OPTIONS

Where appropriate, consider
rainwater harvesting for
irrigation or flushing toilets.
Rainwater harvesting systems
must comply with all local
codes and standards.

Use permeable pavements
and vegetative swales within
surface parking lots and other
large paved areas.

Consider the use of gray
water for irrigation to enhance
water conservation.

For low-impact development
strategies for storm water
management refer to www.
epa.gov/owow/nps/lid/lidlit.
html.

The International Stormwater
Best Management Practices
Database project website,
http://www.bmpdatabase.
org, also provides information
on the use of a variety of
biofiltration facilities such as
designed vegetative, wet, or
continuous inflow swales and
flat filter strips.
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2.8 Site Circulation Design

Site circulation includes roadways, emergency accesses,
drives, building entries, parking, loading and service
areas, sidewalks and pathways, and connections to
transit services. Design site circulation to segregate
pedestrian access, vehicular access (including parking),
and service vehicle access. In addition, site circulation
must provide the security requirements described in
Section 2.5, Physical Security.

Urban Sites

Service Traffic

Service dock access may be from an alley, from a below-
grade ramp, or from a site circulation drive. Provide
sufficient space for large trucks to maneuver and service
the facility, and screen the service drive as much as
possible. Always separate the service drive from access
to the parking garage. One-way design for service traffic
is preferred to avoid the need for large turning areas. The
service area of the facility must not interfere with public
access roadways.

Loading Docks

Design the loading dock area to be nearly flat with a

1:50 slope for drainage. The minimum headroom in the
loading berth and apron space is 4,600 mm (15 ft.).
When a steeper slope is required in the apron area, the
headroom must increase with a gradient allowance to
permit trucks to traverse the grade change. If the approach
to the loading dock is ramped, the design must permit
easy snow removal.

Public Transportation

In keeping with Federal policy and directives to improve
sustainability (e.g., Executive Order 13514), GSA
encourages the use of public transportation by employees
and visitors. Using public transportation reduces the
impact of private auto use on the environment, promotes
active lifestyles, and creates opportunity for interaction in
the community. In cooperation with regional planners of
the public transit system, designers must consider access
to public transportation early in the design process to
orient and design the site accordingly. Provide a covered,
wind-sheltered seating area for each bus stop. Bus
shelters must comply with ABAAS requirements for clear
floor or ground space within the shelter and be connected
by an accessible route to a boarding and alighting area
complying with ABAAS (See ABAAS Figure 810.3).

Bus Shelters

Bus shelters should provide rain and wind protection
and offer seating for awaiting passengers. They should
be designed to be compatible with architectural and
landscape design and must comply with ABAAS
standards.

Pedestrian Circulation

The orientation of the building, site design, and landscape
should encourage the use of public transit and control
pedestrian traffic. Pedestrian walkways should concur
with the desired line that a pedestrian would use when
walking from a building entrance to transit stop or nearby
amenity. ABAAS requires each pedestrian site arrival point
to be connected by an accessible route to the accessible
building entrance or entrances served. In addition,

the accessible routes must serve all of the accessible
entrances on the site.



Drop-Off

If feasible based on the building security analysis,
provide a vehicular drop-off area located on the street
nearest the main entrance. The area must comply with
ABAAS requirements for passenger loading zones.

Child Care Centers

If the project includes a child care center, refer to the
requirements for short-term parking and entrances given
in Chapter 6 of the GSA Child Care Center Design Guide
(PBS-P140).

Bicycle Racks

Bicycle racks promote alterative modes of transportation,
healthy lifestyles, and interaction with the community.
Locating bicycle racks and showers in a project will earn
the project one LEED point toward U.S. Green Building
Council (USGBC) certification, with one additional

point possible for including these features as part of a
comprehensive transportation management plan that
reduces personal automobile use. Refer to Section 2.13
for more information about the location of bicycle racks
near building entrances in visible and secure locations.

First Response and Emergency Access

Provide fire department vehicle access in accordance
with the requirements of the IFC.

Fire Apparatus Access Roads

The A/E must design the emergency vehicle access in
accordance with the specific requirements of the local

fire department. At a minimum, the fire department must
be consulted regarding the surface material of the access
roadways, minimum width of fire lanes, minimum turning
radius for the largest fire department apparatus, weight
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of the largest fire department apparatus, and minimum
vertical clearance of the largest fire department apparatus.

Aerial Apparatus Access

For buildings or portions of buildings exceeding 9

meters (30 ft.) in height, from the lowest point of fire
department vehicle access, provide access roads capable
of accommodating fire department aerial apparatus.
Overhead utility and power lines must not cross the
access roadway.

Vehicular Drives, Parking Lots, and Service Areas

Entrance Drives
Follow local codes for entrance driveways within the
right-of-way limits of the city, county, or State.

Surface Parking Lots

Parking stalls must be 2,700 mm (9 ft.) wide and
5,400 mm (18 ft., 6 in.) long, with two-way aisles

of 7,300 mm (24 ft.). Where possible, use 90-degree
parking. Provide accessible car and van parking spaces
and associated access aisles in compliance with ABAAS.
Maximum slopes for accessible parking spaces and
access aisles must not exceed 1:48.

Design internal islands for landscape planting to occupy
at least 10 percent of the total parking lot area. Provide
curbs or vegetated swales around the parking lot perimeter
and around landscape islands. Where appropriate, use
landscaped or vegetated swales, instead of curbs, to allow
snow-melt to percolate and to avoid damage to snow
removal equipment.

The maximum combined gradient for parking lots should
not exceed 5 percent.

Site Circulation Design
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Pavements and Curbs

2.9 Pavements and Curbs

BEST PRACTICE
SURFACE COLOR

In northern climates, consider
the use of dark-colored
walkways. Dark surfaces

can significantly reduce or
eliminate the need to use
de-icing chemicals and
provide safer surfaces for
pedestrians and vehicles.

IRS Regional Offices
Kansas City, Missouri

The courtyard expands this
facility’s usable space to
the outdoors, adding to the
workplace amenities.

Design pavements and curbs using local design
standards and materials. If no local standards are
available, use the appropriate standards of the State
highway or transportation department.

Materials must be suitable for the traffic volume and
loads expected. They must be durable for the climate
and the anticipated use conditions. In choosing
materials, select those that will be easiest to maintain.

In northern climates, the design must encourage
snowmelt, allow easy snow removal, and not damage
snow removal equipment.

Do not use surface-applied precast concrete curbs or
asphalt curbs.

Areas for truck maneuvering must be paved with concrete.
Pavement markings must comply with local standards.

Design walkways with durable materials suitable to

the climate and conditions involved. Walkways must

be stable, firm, and slip resistant and drain to avoid
accumulations of water and ice. Walking surfaces for
accessible routes must comply with ABAAS and have a
running slope not steeper than 1:20. The cross-slope of
these walking surfaces must not be steeper than 1:48.

Walkways in the public right-of-way must comply with
the standards of the governing authority.



Landscape design must be part of the integrated design
concept for the project. The design of the landscape

must be coordinated with the architecture of the building,
security and safety, energy conservation goals, circulation,
wayfinding, and lighting.

Carefully consider how landscape design for the building
affects the use and feel of adjacent public spaces,
properties, and the overall aesthetic experience. Where
appropriate, coordinate the design with local properties
and authorities.

Landscape Maintenance and Building Operations

Site design influences the operations and maintenance
of a facility. Low maintenance materials, noninvasive
xeriscape, and carefully designed storm water systems
can help reduce costs and effort.

Before initiating the site design, the A/E should discuss
with the building manager methods used to maintain the
landscaping, including paved and unpaved areas. If this
information is not available, assume there are only limited
maintenance capabilities.

The landscaping maintenance contract for a typical
building has two work categories. Category | consists of
labor-intensive maintenance of high-visibility areas with
well-developed landscape designs. Category Il is general
maintenance for areas of simpler design such as parking
lots, lawns, and outlying areas. Identify Category | and I
maintenance areas on the site plan that accompanies the
Final Concept Submittal. See Appendix A: Submission
Requirements.
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2.10 Sustainable Landscape Design

Conservation of existing site features and site vegetation
can help minimize long-term maintenance requirements,
if these materials are thriving and in good condition.

During site analysis and landscape design, identify and
address existing conditions such as steep slopes, trees that
drop fruit or nuts, and standing water that may require
more labor-intensive maintenance.

Do not use turf on small islands in parking lots because
it is too difficult to maintain. Trees, shrubs in low
hedgerows, and low-maintenance ground covers are
more suitable in these locations.

In locations with snowfall, design areas for piling

snow removed from roads and parking areas. Design the
snow storage areas to control the runoff and refreeze of
melt water.

Plants must not obstruct access to fire service equipment
such as sprinkler or standpipe fire department connec-
tions, fire pump test connections, and fire sprinkler post
indicator valves.

Plants must not obstruct the field of vision for vehicles at
critical intersections.

Plants must be set back from the building and located
where they do not impede the maintenance of the building
envelope. When planting adjacent to building openings, air
intakes, entries, or operable windows, do not use allergy-
causing plants or plants that require chemical treatment.

Sustainable Landscape Design
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United States Courthouse
Fresno, California

Artist and landscape architect
worked collaboratively to
create a setting of rocks,
trees, and other natural
elements that celebrate the
San Joaquin Valley.
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Landscape Elements

Outdoor Plazas and Courtyards

The A/E must consider human scale and comfort when
designing outdoor public spaces. Design plazas and
courtyards for employee and visitor use during both
planned and passive activities. Both fixed and moveable
seating may be appropriate to support these uses. Program
requirements such as outdoor dining or meeting areas
may be incorporated into these spaces, but landscape,
lighting, and security features must always be an integral
component of the design.

Fountains, Reflecting Pools, and Ponds

Water features can be a visual and an acoustic element;
however, water features must not become a maintenance
burden. Elements that have the potential to produce
aerosolized drift into pedestrian areas must be designed
with a disinfection system to prevent the growth of
disease-causing microorganisms. Keep water consumption

low, especially in dry climates with high evaporation
rates. Consider the use of nonpotable water sources

and the opportunity to recycle water through a fountain,
pool, or pond. In colder climates provide for easy shut-off
and drainage during the winter season. Fountains and
reflecting pools with pumping systems are restricted to
Category | areas of the site. Water features must not be
placed over occupied spaces.

Art

The A/E must coordinate the site design with any existing
exterior work of art or new work commissioned by GSA’s
Art in Architecture program. Such works of art may include
sculpture, fountains, earthworks or other landscape work,
real or implied furniture, and so on. The site design must
permit routine maintenance of the artwork and not create
safety hazards.

Rocks and Boulders
Lightweight and synthetic rocks or boulders must not be
used as landscape elements.



2.11 Planting Practices

Use sustainable landscape design principles; select
regional plant materials, minimize the need for chemical
supplements, reduce or eliminate the use of potable water
for irrigation, and use biobased landscaping materials
including compost and mulch.

Sustainable landscape design considers the characteristics
of the site, its soil, the selection of plants, and the intended
effect and use of the developed area.

Use approved standards, prepared by the American
Nursery and Landscape Association (ANSI Z60.1), for
the selection of plant materials.

Use regional or native plants where appropriate. Plants
must be hardy for the regional climate of the site. Avoid
plants that require meticulous soil preparation, fertilization,
and spraying. Do not use exotic or invasive species.

Plant selection must be made with their mature size
and growth habit in mind to avoid overplanting that
may potentially conflict with other plants, structures, or
underground utility lines. Species whose root systems
can damage water and sewer lines must not be planted
near these utility lines.

Design a planting plan around existing trees and shrubs.
Plants must be set back from the building and not be
located where they may impede the maintenance of the
building envelope. Plants must be set back from the
building and placed to deter rodent harborage. Future
growth must be considered.

Create zones or group plant materials if an irrigation system
is used. Plant selection is a critical element in water
conservation. Maximum water conservation depends on
selecting appropriate plants that naturally grow together,
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are self-sustaining, and require minimal amounts of
supplemental water.

For larger transplanted trees, the consulting arborist

from the design team must provide instructions and
guidance on the installation and management of the tree
to ensure its survival and future growth. The arborist must
also provide a specific maintenance plan for watering,
mulching, fertilizing, pruning, and mechanical support of
transplanted trees.

Where hydroseeding is proposed, specify hydraulic mulch
with recycled paper binders.

Soils

Soils vary significantly from site to site and even within
sites. Conduct a soil test, based on random samplings, to
obtain the information needed for proper selection of plant
materials and soil amendments. The design must include
appropriate soil amendments to enhance the health and
growing potential of the selected plant materials.

Irrigation for Landscaping

Reduce outdoor potable water consumption by a minimum
of 50 percent over that consumed by conventional means.

Any irrigation system must use nonpotable water
wherever feasible.

A properly designed irrigation system (if required)
conserves water. Design the irrigation system to provide
water to plants only when needed. Use rain sensors or soil
moisture sensors to prevent unnecessary watering. Avoid
overspray onto paved surfaces. Drip irrigation systems can

Planting Practices
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be used. Use nonpotable water for the irrigation system
when it is available.

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

Install all major components in protected, accessible
locations. Provide freeze sensors for systems in cold
climates. Irrigation controllers and remote sensing stations
must be placed in vandal-proof enclosures. Aboveground
components, such as backflow preventers, must be placed
in unobtrusive locations and protected from freezing.

Install quick coupling valves (two-piece body design)
throughout the system so that hoses can be connected to
the system. Locate drain valves to permit periodic draining
of the system. Avoid mixing different head or nozzle types
(such as a spray head and a bubbler) on the same station.

To properly calculate sewage fees, meter irrigation water
separately from domestic water.

Provide automatic controls so watering can be scheduled
at night or in the early morning to reduce water losses
from evaporation. Use zone irrigation systems so that
different areas can be watered at different times.

Any irrigation system must be controlled by a smart
controller that uses evapotranspiration and weather data
to adjust irrigation schedules and that complies with the

minimum requirements of the Irrigation Association’s
Smart Water Application Technology Climatological Based
Controllers. All such control systems must also incorporate
an on-site rain or moisture sensor that automatically shuts
the system off after a predetermined amount of rainfall or
sensed moisture in the soil.

The irrigation system must be part of the commissioning
plan and training must be specified for operations and
maintenance personnel.

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

Warranties/Guarantees

The A/E must specify a 1-year contractor maintenance
period. Also specify a 1-year guarantee that trees and
shrubs will be alive, free of defects and disease, and
growing satisfactorily.

Specify that all plantings on green roofs be guaranteed
to be alive, free of defects and disease, and growing
satisfactorily for 1year. The 1-year performance period
must start from the date of building acceptance by GSA,
or 1year after installation of the landscaping, whichever
is later.
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2.12 Site Lighting

The technical requirements for site lighting are described
in Chapter 6, Electrical Engineering.

Generally, unobtrusive lighting designs and luminaires
placement are preferred. Where the primary intent of the
lighting is aesthetic, consider using low-voltage systems.

Site luminaires should complement and be integrated with
other site elements. Place luminaires to reduce direct glare
and light pollution.

To avoid damaging plants and creating a fire hazard,
high-intensity or heat-generating luminaires must not
be located immediately adjacent to plant material.

Luminaires must be resistant to vandalism and easily
replaceable from local sources.

United States Courthouse
Orlando, Florida

A raised, landscaped terrace in front of

the facade provides both a secure perimeter
and a shady canopy between the sidewalk
and the building.
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2.13 Site Furniture

Site furniture is included as part of the site design. The Where appropriate, design perimeter walls and stair
selection of site furniture must be compatible in size and elements to be a comfortable height and depth for seating.
color with the surrounding architecture and landscape Provide seating in both sunny and shaded areas.

design. Selected site furniture is submitted as part of the

design development package. Trash and Recycling Containers

and Newspaper Stands

Seating

Provide outdoor seating in appropriate locations such as
bus stops and plazas. Use fixed seating in public areas.
Movable seating may be used in interior courtyards where
theft is not a concern.

Locate trash containers at the building entrance, seating
areas, and parking areas as a minimum. Provide recycling
containers in addition to trash containers. Selection
of trash containers and newspaper stands must be
compatible with architecture and landscape design and

should be located in compliance with ABAAS.

Bicycle Racks

Place bicycle racks in visible and secure locations that
are convenient to the building entrance. The bicycle rack
must allow bicycles to be securely locked to the rack.
Bicycle racks must be compatible with the architecture
and landscape design.

Materials

Materials for outdoor furniture must be durable and
resistant to vandalism. Install devices that discourage
skateboarders from using site furniture and design
elements inappropriately. Consider the use of recycled-
content materials, when appropriate.

Jacob K. Javits Federal Building
New York, New York

Rendering shows plaza design.
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2.14 Site Signage

A well-designed site uses as few signs as possible. Signs
should make the site wayfinding 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
consistent with signage used inside the building. Signs
integrated with architectural elements can also be very
effective. Signage must be consistent in font, style, and
color as well as with any directional symbology used

in site and building signage. Signage placement can

be an important detail element of the building design
whether prominently displayed and tooled into the exterior
building wall materials or as a freestanding component
near the entrance to the facility. Exterior signs identifying
permanent rooms and spaces must comply with

ABAAS (see ABAAS Section F216). See also Chapter 3,
Architectural and Interior Design, Guidelines for Building
Elements, Artwork and Graphics, and Exterior Closure,
Cornerstone and Commemorative Plaques for applicable
standards. Additional information about GSA graphic
standards can be found at www.gsa.gov/logo.

Construction Signs

Construction signs are to be 3,600 mm by 1,800 mm
(12 ft. by 6 ft.) and constructed of a durable, weather-
resistant material, properly and securely framed and
mounted. The sign will be blue with white lettering and
mounted at least 1,200 mm (4 ft.) above the ground.
The sign must include the official GSA logo no less than
400 mm (16 in.) square. The lettering, graphic style,
and format should be compatible with the architectural
character of the building.
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New Construction Signs

Signs at new construction sites must include the name
of the architect and general contractor and may contain
an artist’s rendering or photograph of the model of the

building under construction. See Figure 2-1.

Repair and Alteration Projects

Signs at prospectus level repair and alteration project sites
must include the name of the architect and/or engineers

for the major systems work (e.g., structural, mechanical,
electrical), in addition to the name of the general contractor.

Site Wayfinding

Minimize the number of wayfinding signs on the site. For
complex sites with multiple buildings or other destinations,
consider developing a wayfinding plan for review by the
project manager and users.

Obtain approval of local authorities for entrance signs in
the public rights-of-way.

Use variable message signs for high-volume areas where
entrance patterns need to be altered.

Figure 2-1 Construction Sign

Site Signage

Construction signs
must provide the
following information:

Building for the People of
the United States of America

(Name of) Federal Building

Constructed by (building
contractor)

U.S. General Services
Administration—
Public Buildings Service

(President’s name), President
of the United States

(Administrator's name),
Administrator, GSA

(Name), Commissioner, PBS

(Regional Administrator's
name), Region X Administrator
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2.15 Flagpoles

A ground-mounted flagpole, located preferably at the left
of the entrance (facing the building), must be provided
for new Federal buildings. If ground-mounted poles are
not feasible, a roof-mounted pole is permissible; or, if roof
mounting is not suitable, an outrigger pole may be used.
Only one flagpole is needed for a complex of buildings on
a common site. The flag must be illuminated.

The following are approved flagpole heights and the
corresponding flag sizes.

Flagpole Height Flag Dimensions
20 ft. 3Y%2 by 673 ft.
30 ft. 5 by 9V ft.
40 ft. 5 by 9%4 ft.
50 ft. 823 by 17 ft.
60 ft. 825 by 17 ft.

Carl T. Curtis Midwest Regional
Headquarters of the National Park Service
Omaha, Nebraska

An exemplar in the use of sustainable
materials, this lease construction building
earned a LEED Gold rating on completion.
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3.1 Goals and Objectives

This chapter includes architectural planning and design
objectives for creating a lasting architectural legacy that
will serve the American people for many decades. The A/E
must be committed to excellence in architectural design
and project development. This includes an integrated
approach that achieves the highest quality of aesthetics in
meeting GSA requirements, and cost effective operation
and maintenance throughout a building’s useful life.

Integrated Design

To achieve the Guiding Principles of Federal Architecture
and to create High Performance Sustainable Buildings, use
a collaborative, integrated design process that:

Sets specific goals for building orientation, energy, water,
materials, and indoor environmental performance

Involves all relevant parties working together from the
beginning of a project

Establishes and documents comprehensive design
and performance goals at the beginning of a project
and incorporates them throughout the building process,
including program documents, construction documents,
and material provided to the building owner and operator

Considers all stages of the building’s life cycle, including
operations, maintenance and deconstruction

Performance Measures and Functional Objectives

The A/E must ensure the design supports quality based
performance measures for customer satisfaction, energy
consumption, and reduced operations and maintenance.
The A/E must also identify all functional expectations
and establish alternative features that support attainment
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of these expectations. To the maximum extent possible,
the A/E must apply those architectural elements that
optimize building performance and functional capabilities.
Performance and functional issues raised during the
project’s design program and/or as addressed in Appendix
Section A.2 must be specifically addressed in concept
presentations.

Environmental Sensitivity

The natural setting of the site, its contours and vegetation,
must be viewed as assets to be preserved and woven
into the design as much as possible. In settings that
include historic buildings, adjoin historic properties, or
are located near historic properties that will be affected
by GSA construction, external design review, including
public participation, is required under the Section 106
of the National Historic Preservation Act and may also
be required under the National Environmental Policy

Act. Compliance reviews should be coordinated through
the Regional Historic Preservation Officer early, so that
comments can be effectively addressed during the course
of design.

Urban Context

Facility design and orientation should be consistent with
existing and planned development patterns and nearby
uses. The building’s exterior should be consistent with
existing local design guidelines. Where appropriate, the
project team should help to develop design guidelines for
the project and neighboring undeveloped sites.
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References

A current list of references used in this chapter and all
other chapters is provided in Appendix B. References

cited for the Introduction and Chapter 1 apply also to

this chapter.

3.2 Codes, Standards, and Guidelines

GSA Programs

A complete list of GSA programs and their descriptions
is provided in the Introduction. The A/E must integrate
appropriate GSA programs, policies, and guidelines to
ensure proper project development.

Codes and Standards

The codes and standards that apply to GSA projects are
provided in Chapter 1, General Requirements. Energy
performance and LEED requirements are also found in
Chapter 1.

Zoning Regulations

The policy for compliance with local zoning regulations
is stated in Chapter 1, however, the number of parking
spaces to be provided is described in the prospectus and
program requirements documents of the project. This
number may be different from what is required by local
zoning regulation. If there is a difference, the program
parking requirements govern.

United States Courthouse
Seattle, Washington

A one-acre landscaped plaza
marks the main entrance and
provides an inviting transition
between the urban environ-
ment and the judicial realm.



3.3 Site Design

The building security design must be integrated with site
security. The GSA Site Security Design Guide should be
used as a reference.

Building Entrances

GSA buildings should have one main entrance for staff,
visitors, and the public. In large buildings a second
entrance may be designated for employees only. Buildings
may have additional doors used for egress or access

to service areas. These doors should not be used as
entrances. Original primary entrances at historic buildings
should be retained as such. Closure of ceremonial
entrances and redirecting public access to below grade
and other secondary entrances for security or accessibility
purposes is discouraged. Wherever possible, access for
the disabled to historic buildings should be provided at,
or nearby, original ceremonial entrances. For building
entrances and unsecured areas of building lobbies, raised
floor systems must not be used. See the Interagency
Security Committee (ISC) design criteria for access
controls and intrusion detection systems.

Courtyards and Plazas

The most important consideration in designing exterior
plazas and public spaces is the future potential use of
those spaces. Potential uses should include shared and
alternate uses. The team should discuss with potential
users how they would like to use the space in order to
incorporate appropriate amenities, relate outdoor areas to
inside uses (e.g., dining facilities), accommodate traffic to
and from the building, and provide for regular programmed
use of the spaces and special events, as appropriate.
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Consideration should be given to designing different areas
in public plazas and courtyards to allow for varying uses
and intensities of public activity. Potential users of the
space in addition to building tenants could include nearby
properties and organizations, such as performing arts

or vendors, artists, schools, and the greater community,
which could all bring activity to the public space. The
treatment of elements such as seating, shade, water, art,
security features, landscape, circulation, and flexibility of
the space are important to supporting a variety of uses.
Plazas should be designed with sufficient infrastructure
(electrical outlets, water, etc.) to support future flexibility
and a wide range of uses. Egress should be designed to
meet NFPA 101 for the maximum expected occupant
load.

Retail Shops

Generally, retail shops should be located on the non-
secure side of the lobby. Exceptions could exist where
commercial establishments serve the building population
only. Some buildings may have multiple levels of retail
around an atrium. In that case, the security checkpoint
should be located at the elevator lobby. Designers should
coordinate opportunities for retail with the Retail Tenant
Services Center of Expertise as well as the Center for
Urban Development.

Site Design
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Facility Planning

3.4 Facility Planning

Security Design

Criteria for site and building security are also described

in detail in Chapter 2. Some of the planning concepts

are stated here because of their importance to building
planning, but architects should familiarize themselves
with the ISC Physical Security Criteria for Federal Facilities
before developing schematic design concepts. The ISC
criteria can be obtained from the project manager.

General Layout

Future security problems can be prevented by planning
a clear, simple circulation system that is easy for staff
and visitors to understand. Avoid mazes of hallways and
hidden corners. Exterior doors should be readily visible.

Planning for Future Security Provisions

All Federal buildings must be planned to allow for future
controlled access, both to the entire building and to
individual floors.

Elevators

See Building Planning, Conveying Systems section of
this chapter. Elevator control panels must have lockout
provisions for all floors (passenger and freight).

Mechanical and Electrical Spaces
Provide access to mechanical and electrical spaces from
secure areas inside of the building.

Space Efficiencies

Space efficiency is defined as the minimum necessary
space for the desired functions to be properly accom-
modated, with minimum ‘waste’ between usable area and
gross area. The target for the usable to gross ratio in new
building construction is 75 percent. (See the National
Business Space Assignment Policy for the definition

of usable and gross area.) In all building types, space
efficiency must be balanced against effectively achieving
space requirements and desired aesthetics.

The plan configuration, floorplate depth, planning
module, and circulation patterns together determine the
space efficiencies of a building. The historic character of
a building can create major inefficiencies where the
primary circulation is typically wider and thereby affects
the amount of usable space available. However, a
building’s historic value or design aesthetics should not
be compromised to achieve greater space efficiencies.

Plan Configuration describes the geometry of a typical
floor within a building. A square or rectangular plan, with
a single central core, will be inherently more efficient than
a plan that is highly irregular, with distributed service
cores. Building types other than office buildings, like
courthouses and land ports of entry (LPOEs), will likely
have lower usable to gross ratios based on numerous
special requirements that are addressed in their design
guides. When efficiency ratios fall, the floor plan is likely
to have more irregularities which, in turn, will increase
space utilizations per full-time equivalent (FTE) and
restrict furniture and tenant space planning. Configuration
of space is an important consideration when selecting a
new building design or comparing one with another.



Primary circulation is the areas on a floor necessary

for access to egress stairs, elevator lobbies, public toilets,
refuse area, building lobbies, and entrances. (See the
National Business Space Assignment Policy for the
definition of circulation.) Secondary circulation refers to
circulation inside the tenant’s space and is not included
in primary circulation. The efficiency of both primary
and secondary circulation will be determined by

core placement, depth, planning modules, and plan
configuration. New office buildings must have clearly
defined circulation patterns that achieve a maximum
primary circulation factor of 1.3 percent. This factor may
be slightly higher in renovated buildings but should
remain the goal of the design team.

Planning Module

The planning module describes the internal dimensions
for the placement of structural columns and window
mullions. The planning module often determines the ease
with which internal space is planned. The most common
planning grid is based on a 5-foot module, which allows
for highly efficient and flexible partitioning. When selecting
new space, consider the planning module and bay size if
there is a high demand for enclosed space. The minimum
recommended bay size is 9,100 mm by 9,100 mm (30 ft.
by 30 ft.). Workstations should be designed to align

with the planning module and bay size dimensions.

An open plan using flexible furniture typically results in
higher efficiencies than increased use of floor to ceiling
partitioning. Furniture workstations should be planned
early in the design to align with the planning module and
bay size dimensions.
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Core and Shell

The building core and shell comprise the complete
enveloping structure, the base building systems, and
finished common areas. Where the building core and shell
end is the beginning point for tenant improvements. GSA,
much like commercial real estate, distinguishes between
building core and shell, and tenant improvement areas.

Tenant Improvement

To ensure that tenant improvement allowances are
applied consistently in all regions, PBS defines standard
tenant improvements for owned space (see PBS Pricing
Desk Guide for additional information). The existence of
standard finishes does not mean that PBS covers these

as part of building core and shell; they are still tenant
improvements. A standard simply represents restrictions
on what the tenant can elect to do within the tenant space.

Circulation

The primary circulation connects the building’s exits

and all public spaces. Secondary circulation refers

to other circulation leading off of primary circulation,
usually inside the tenant’s space. The efficiency factor

of both primary and secondary circulation types will be
determined by core placement, depth, planning modules,
and plan configuration. Federal buildings must have clear
circulation systems. Utility system backbone pathways
should be routed in circulation spines, providing service
access to utilities without disrupting the building’s tenants.

Access to the building exits must be maintained from
public areas (e.g., elevator lobbies, corridors) without
having to pass through locked tenant spaces.

Facility Planning
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Wayfinding

Wayfinding must connect programmatic elements and
clearly organize the building both horizontally and
vertically. Circulation patterns must be efficient and
minimize travel distances. Wayfinding should be intuitive
and not solely dependent upon signage. Avoid mazes of
hallways and hidden corners.

Core Placement and Configuration

Core placement must address the depth of the occupiable
space between the core and perimeter walls. The optimum
depth of this space between core and window wall in an
office building is approximately 30 feet or less for providing
access to daylight. Choosing the most efficient depth is
usually a compromise. More depth will reduce the level of
natural light while it increases flexibility for the planning

of large teams and is good for visual communications.

The most efficient design approach is to vertically stack or
align building core functions such as elevators, staircases,
mechanical and electrical closets, restrooms, and any other
similar function that serve all or part of the entire facility.
Planning for cores must provide for 40-foot nominal
distances to the exterior and between core elements for
occupiable space both for systems functionality and code
requirements. Not all service functions need to be placed
at each core location. Occupant needs and the following
maximum distances must govern how often each element
is repeated. Locate building cores within the floor plate to
maximize access to daylight and views by all occupants.
Configuration describes the geometry of a typical floor
within a building. Thus, a square or oblong plan, with a
single central core will be inherently more efficient than a
plan form that is highly irregular, with distributed service
cores. Efficient floor plates typically have an 80-85 percent
ratio of net to gross. Where the efficiency falls below these

levels, the floor plan is likely to have more irregularities
which, in turn, will impede space utilizations. Configuration
of space is an important consideration when selecting a
new building design or comparing one with another.

Vertical Transportation

All new and altered elevators and escalators must comply
with ASME A17.1. All new and altered lifts must comply
with ASME A18.1, Safety Standard for Platform Lifts and
Stairway Chair Lifts. See Chapter 7, Fire Protection and Life
Safety, for additional information regarding requirements
for elevators, fire service access elevators, and occupant
evacuation elevators.

The selection of type and quantity of conveying systems,
such as elevators, escalators, and wheelchair lifts,

must be made in conjunction with a thorough vertical
transportation traffic analysis of the facility.

Vertical Transportation/Elevator Traffic Analysis
The elevator traffic analysis must be performed by an
independent consultant to determine the type, quantity,
capacity, and speed requirements of elevators. Separate
calculations must be performed for each elevator
classification.

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
morning up-peak period. Calculated intervals during the
up-peak period should not exceed 30 seconds for a typical
elevator bank.

Handling capacity is defined as the number of persons the
elevator system must move in any given 5-minute
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Richard Bolling Federal Building
Kansas City, Missouri

A modernization of this landmark building included redesigned
elevator lobbies which improved visitor wayfinding.
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period of up-peak traffic used to measure average interval.
GSA buildings must always be designed for a 12 percent
handling capacity, even if the building is designed as a
multitenant facility.

Elevator cab sizes must be in accordance with the
standards established by the National Elevator Industries,
Inc. (NEII), which are available at http://www.neii.org/
neii-1/neii-1.cfm. Elevator cabs must be designed to
reflect the architectural character of the building design.

Elevators

If no separate freight or service elevator is provided,

one passenger elevator must be designated as a service
elevator with pads to protect the interior wall surfaces of
the cab. The passenger elevator designated as a service

elevator must not be considered as one of the elevators

required by the traffic analysis.

A minimum ceiling height of 2,700 mm (9 ft.) is required
in service elevator cabs. Freight elevators must have a
ceiling height of not less than 3,700 mm (12 ft.).

In large or high-rise GSA buildings, the number of freight
elevators provided should be determined by the elevator
traffic analysis. The use of more than one freight elevator
will provide better freight service for the tenants as well as
provide redundancy for normal maintenance and during
times when repair work is conducted.

Where equipment penthouses are provided, service
elevators or freight elevators must provide access to that
level. An elevator must service all maintenance floors.

Trap doors and hoist beams must be provided at the
elevator machine rooms for traction elevators where the
machine room is not served by a freight or service elevator
for removal of equipment for service and repair.

Elevator Classifications

Passenger

Passenger elevators must be sized to qualify for the
disabled. Capacities of 1,590 kg to 1,810 kg (3,500 to
4,000 pounds) must be used for passenger elevators.

Service

A passenger elevator designed to meet the ASME A17.1
Code requirements for “Carrying Freight on Passenger
Elevators” is required. The minimum rated load must

be based on the inside net platform area for passenger
elevators. See Figure 8.2.1.2 ASME A17.1-2007.The
car doors must be horizontal sliding type. The car platform
must be designed to the applicable freight class loading.

Freight/Service

A passenger elevator designed to meet the ASME A17.1
Code requirements for “Carrying Freight on Passenger
Elevators” qualifies for freight purposes.

Security

Security or specific purpose elevators are designed to

transport designated groups of people such as judges,
cabinet members, or prisoners. These will be custom

designed to meet specific program requirements.

Shuttle
Typically a passenger elevator that services a limited
number of landings, e.g., parking garage to main lobby.

Machine Roomless (MRL)

A machine-room-less elevator is an elevator with the drive
machine, governor, and other related components located
in the elevator hoistway. These elevators require specific
Government approval. The elevator must have a metal belt
and the control system must be located outside of public
areas to facilitate safe maintenance procedures. The MRL
must meet the following minimum requirements:

Controls must be installed in a fire rated control room


http://www.neii.org/neii-1/neii-1.cfm
http://www.neii.org/neii-1/neii-1.cfm

The remote control room must be no more than 10 feet
from the hoistway

No other equipment is allowed in control room (only
equipment directly related to the elevator)

Main line disconnect switches must be installed within
18 inches of the strike jamb of control room door

The car position, movement, and direction must be able
to be determined from the control room

Provide HVAC in the control room so that the
temperature does not go below 50 degrees or above 90
degrees

Access to the governor must be provided from outside
the hoistway

The suspension means must be manufactured for
elevator use only and be constructed from steel only

Escalators

Due to their high operation and maintenance costs,

use escalators only where necessary. Their use must be
justified by the vertical transportation analysis. Escalators
may be installed as supplements to elevators when vertical
transportation is required for a large unpredictable volume
of public traffic. 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 should be located to be visible from the building
entry and convenient to the areas they serve.

Wheelchair Lifts

Wheelchair lifts must comply with the current edition

of ASME 18.1 Safety Standard for Platform Lifts and
Stairway Chairlifts. Proper design of accessible routes in
new construction should not require the use of wheelchair
lifts. In repair and alteration projects, ramps are preferred
to wheelchair lifts.

ARCHITECTURE AND INTERIOR DESIGN

Toilets

The distance from workstations to toilets must not exceed
61m (200 ft.). To the greatest extent possible, toilet rooms
should stack vertically and share common chase partitions
to maximize plumbing, maintenance, and operations.
Locate toilet rooms adjacent to lobbies, elevator cores,
cafeterias, conference/training facilities, auditoriums, and
other large assembly areas.

Electrical Closets

Electrical closets must be stacked vertically and located

so that they are no more than 45 m (150 ft.) from any
occupied space. Secondary closets off permanent corridors
may be used for receptacle panelboards where the
distance between the riser and the farthest workstation
exceeds 45 m (150 ft.) and a separate riser is not
warranted.

Telecommunication Closets

Communications rooms must be stacked vertically within
the building. Rooms must be sized to contain adequate
floor space for frames, racks, and working clearances for
current need and future expansion. Agency requirements
for separate, dedicated communication closets must be
verified.

Provide a telecommunication closet for each 930 m?
(10,000 sq. ft.) of office space or a minimum of one closet
per floor. Closets must be located so that wiring runs do
not exceed 90 m (300 ft.). Closets must tie into vertical
telecommunication backbones. Telecommunication closets
must meet the requirements of EIA/TIA Standard 569:
Commercial Building Standard for Telecommunications
Pathways and Spaces (and related bulletins).

Facility Planning
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3.5 Interior Design and Planning

High-quality, high-performance buildings for Federal
agencies are the goal of GSA's design and construction
process. Interior design plays a key role, and effective
collaboration with the building architects, engineers,
landscape architects, and the tenant agencies is essential
to providing a high-quality workplace over the life of the
facility. GSA supports an interior design program that
creates superior workplace environments that meet the
business goals of their tenant agencies and enhances
employee health, satisfaction, and performance. The
design should provide an effective workplace for Federal
employees reflecting their culture, business strategy, and
the nature of their work.

Public Spaces

These are areas accessible to the general public, such

as entrances, lobbies, atria and monumental spaces,
stairways, elevators and their lobbies, escalators and their
lobbies, and the permanent corridors at each level. Public
functions such as child care, conference facilities, training
rooms, auditoria, exhibition halls, and dining areas should
be located near the main lobby. Spaces accessible to

the general public include entrances, lobbies, stairways,
public elevator lobbies, and primary circulation corridors.
For security reasons, public use spaces must be separated
from access to other areas of the building during public
events. Security design must allow access to spaces
programmed for public use without compromising the
secure access to the remainder of the building.

Entrance lobbies and atria are the focal point of the
Federal building. They are the landmark to which all other

spaces in the facility relate. They should be an extension
of the exterior of the building and the point of transition to
interior spaces. These spaces have high levels of visibility
and public use and warrant the highest degree of visual
detail and finish. Integrate the exterior and interior building
design in these areas. Materials must relate and be of high
quality. Choose durable, moisture-resistant materials since
these areas are typically exposed to weather. The depth

of vestibules should be no less than 7 feet to minimize

air infiltration. The main entrance must be conveniently
located for vehicular and pedestrian traffic and accessible
to physically challenged individuals. Vestibules must be
provided with an air lock for swing doors, but revolving
doors do not need an air lock. The distance between inside
and outside doors must comply with the Architectural
Barriers Act Accessibility Standard (ABAAS).

Elevator and escalator lobbies should have adequate
space to accommodate the movement of pedestrian
traffic to other parts of the building. Public corridors
should introduce as much natural light as possible
through windows, transoms, or borrowed light. The
distance between inside and outside doors must comply
with ABAAS. Elevator and escalator lobbies should

have adequate space to accommodate the movement of
pedestrian traffic to other parts of the building.

In historic buildings, new materials in public spaces
should be commensurate in quality with original finishes
and compatible in form, detail, and scale with original
design. Refer to The Design Notebook for Federal Building
Lobby Security for illustrations of effective integration of
security into new and existing Federal lobbies.
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Al Held, Artist

United States Courthouse
Orlando, Florida

A dramatic 92-foot-high atrium
conveys a sense of civic purpose.
Six colorful, abstract art glass
windows designed by Al Held are
installed in this space.
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Lisa Scheer, Artist
Beacon

United States Courthouse
Brooklyn, New York

Twin cast-iron sculptures
frame the entrance, clearly
marking the front door and
directing visitors to the
courthouse.

Entrances and Vestibules

The main entrance must be conveniently located for
vehicular and pedestrian traffic. The entrance should be
clearly identifiable. Approaches that provide universal
access are preferred over elevated approaches that require
steps. Entrance designs must be coordinated with site and
security requirements. These spaces have high levels of
visibility and public use and warrant the highest degree of
visual detail and finish. Building approaches must direct
visitors to each entrance in both daytime and nighttime
conditions. Clear and attractive graphics must be provided
to assist visitors with directions. Landscape features must
complement and enhance the building approaches and
entrance.

Provide a vestibule at each building entrance that includes
an air lock to conserve energy and complies with ABAAS.
Integrate the exterior and interior building design in these

areas with related moisture-resistant, high-quality, durable
materials. The depth of vestibules should be designed to
capitalize on minimized air infiltration, no less than 2,100
mm (7 ft.).

Accessible entrances to historic buildings should be
provided at, or nearby, the original ceremonial entrances.

Doors

Use glazed doors at building entrances and vestibules

to facilitate orientation and safe movement. Coordinate
the public entrance design with site and security
requirements. Doors must be ABAAS compliant. Locking,
where provided, must comply with NFPA 101.

Revolving doors are the most energy conserving types,
and automatic sliding doors are preferred over automatic
swinging doors. Swinging automatic doors should swing
in the direction of traffic and offset to mitigate drafts. Use
safety devices to prevent a person from being struck by a
swinging door. Power-assisted doors may be used instead
of automatic doors. Slope floor drainage toward the
exterior of the doors.

Floors

All entrance areas require a means to prevent dirt and
moisture from accumulating on the entrance lobby floor.
Buildings must have permanent entry way systems (grilles,
grates, etc.) to catch dirt and particulates from entering
the building at high-volume entryways. Buildings located
in areas with severe weather conditions will require more
elaborate entry mat and drainage systems to prevent the
tracking of melting snow and rain. Buildings located in
more moderate climates require a natural or synthetic fiber
floor mat. Noncarpeted floors must meet the slip-resistance
guidelines delineated in ANSI/ASSE A1264.2-2006
Provision of Slip Resistance for Walking/Working Surfaces.
Door thresholds must be ABAAS compliant.



Main Lobby and Atria

The main lobby and atria of a Federal building must
project an image of dignity and prominence. The lobby
should be clearly visible from the outside, both day and
night, and present a welcoming image to the public.

Planning and Design

Decisions for security systems in Federal building lobbies
must be made by either the Court Security Committee, or
for multi-tenant buildings, the Facility Security Committee,
(refer to The Design Notebook for Federal Building Lobby
Security). Federal lobbies serve as the collection point for
all entering the building by accommodating high volumes
of employee and visitor traffic. Areas such as auditoria,
exhibition halls, and cafeterias should be located near the
lobby.

The main lobby should accommodate visitors by providing
information facilities, waiting areas, and access to vertical
transportation.

Lobby Security

The building lobby must always be designed to permit
subdivision into a secure and a nonsecure area. The two
areas could potentially be divided by turnstiles, metal
detectors, or other devices used to control access to secure
areas. There must be space on the secure side for a control
desk and an area where bags can be checked. Mechanical
ductwork, piping, and main electrical conduit runs

should not extend from one area to the other. In building
entrance lobbies, vending machines, automatic tellers,
bulletin boards, and other tenant support services should
be located in ancillary space outside of entrance lobbies
or consolidated in a retail tenant service core. Equipment
that must be installed in lobbies should be of a low profile
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variety and consolidated with other equipment to minimize
bulk. For building entrances and unsecured areas of
building lobbies, raised floor systems must not be used.

Lobby Security Equipment

The A/E must incorporate nonprescription screening
devices into the lobby entrance design. In historic building
entrance lobbies, where feasible, security processing
equipment should be located in an ancillary space.
Equipment that must be installed in historic lobbies
should be of a low profile variety, consolidated with other
equipment to minimize bulk, and placed carefully to avoid
altering the original spatial configuration of the lobby.

There must be space on the secure side for a control desk,
bag check area, metal detector and turnstiles. Adequate
queuing space must be included for the future non-
secure side of the lobby. Raised floors must not be used
in building lobbies. For further information refer to The
Design Notebook for Federal Building Lobby Security.

Do not install vending machines, automatic tellers, or
bulletin boards in building entrance lobbies.

In historic building entrance lobbies locate security
processing equipment in an ancillary space if possible.
Refer to the GSA design guide Lobby Security in Historic
Buildings for detailed guidance and prototype designs
for integrating security equipment, guard stations, and
circulation control for secure and nonsecure areas into a
variety of historic lobby configurations.

Interior Design and Planning
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Multi-Level Lobby

When a multilevel lobby or atrium is used, monumental
stairs, escalators, or both may also be used if justified by
the amount of pedestrian traffic between the two entrance
levels. Mechanical, electrical, and communication systems
must be integrated into the lobby design. Fixture and
outlet locations, and forms, sizes, finishes, colors, and
textures of exposed mechanical and electrical elements
must be coordinated with all other interior elements. It is
desirable to conceal HVAC supplies and returns. Lighting
should be part of the lobby architecture. Indirect and spot
lighting should be considered. Incandescent fixtures must
be limited to accent lighting.

Access Maintenance and Cleaning Access

Access for maintenance and cleaning of the interior and
exterior wall and ceiling surfaces (glazing and cladding)
of multilevel lobbies or atria must be addressed during
design, as well as maintenance and cleaning of light
fixtures and servicing smoke detectors (if provided).
Portable lifts or other appropriate equipment can be used
to access these elements where approved by the facility
manager; scaffolding should be avoided. The flooring
materials within this space must be able to accommodate
the loads and use of this equipment. Maintenance
professionals should be included in schematic and design
development reviews to address these issues.

Mechanical, Electrical, and Communication Systems

Mechanical, electrical, and communication systems must
be integrated into the lobby design. Fixture and outlet
locations, and forms, sizes, finishes, colors, and textures
of exposed mechanical and electrical elements must be
coordinated with all other interior elements. Conceal
HVAC supplies and returns.

See GSA Technical Preservation Guidelines for design
solutions to preservation challenges involving fire safety,
signage, lighting, HVAC, and other upgrades affecting
historic interiors.

Elevator and Escalator Lobbies

Like entrance lobbies, elevator and escalator lobbies must
be designed to efficiently accommodate the movement of
pedestrian traffic to other parts of the building. Provide
adequate space for this movement. The elevator and
escalator lobbies should be close to the main lobby and
be visible from the main entrance. Visual supervision and
physical control of the lobbies for elevators and escalators
must be a prime consideration for building security. If
unusually large pieces of equipment or furniture such

as mechanical equipment or conference tables must be
transported to a specific floor via an elevator, verify that
the item can be moved into and through the lobby space.

Public Corridors

A complementary palette of materials should be used

to establish a hierarchy in the treatment of spaces and
corridors as they lead visitors from the entrance lobby to
the main corridors and finally to departmental corridors.
Introduce as much natural light as possible into corridors,
through windows, transoms, or other means.
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3.6 Child Care Centers

See the GSA Child Care Center Design Guide (PBS-P140)
and refer to ISC child care annex guide for specific require-
ments for child care center design. Child care centers

will usually be operated by organizations outside the
Federal Government. The A/E must consult with the Public
Buildings Service (PBS), Child Care Division, before design
concepts are finalized

Child Care Center
United States Courthouse
Central Islip, New York

A separate building with an
outdoor play area, this child
care center is located on the
grounds of the courthouse.
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3.7 Tenant Spaces

When designing and planning the tenant space, the
following are standards unless GSA modifies the
requirements:

Maximize natural light in open spaces and avoid
placing enclosed rooms along the windows

Provide adequate speech privacy and consider sound
masking if necessary to ensure appropriate acoustic
properties

Circulation patterns should be clearly recognizable,
and wayfinding must be user friendly. Proceeding
through the office should be pleasant and intuitive for
the users, encouraging informal communication

Provide efficient and adequate storage that best
meets the needs of the tenant based on their specific
requirements

Provide centrally located resource centers for files
and staff to maintain documents

Provide adequate space for the recycling program

Equip work settings to enable simultaneous voice,
data, and video collaboration among distributed
co-workers, local and remote

Choose workplace components and furnishings that
occupants can easily move themselves and reconfigure
to accommodate change, without skilled labor or
technical contract support

Workspace Requirements Development

GSA'’s pricing policy mandates developing a
“comprehensive, professional requirements package for
‘new, expansion, or replacement’ office space” (PBS
Pricing Guide, Section 3.2.10). Part of GSA’s pre-
design project planning includes developing customer
requirements, a process called requirements development
(RD). PBS workspace program offices are responsible
for developing RD processes, tools, and guidance. The
process consists of a “basic RD” that conducts a more
detailed programming and organizational analysis. When
RD has been accomplished for a client agency, the
architect or designer-of-record for the workspace project
must reference the RD documents and comply with their
recommendations.

GSA’s strategic RD process is an in-depth analysis of a
customer’s workspace requirements. This process uses
analytical tools, methods, and technology to structure
input from a broad range of client staff, and integrates
experienced insights and recommendations about how
the design of the workspace could support the type

of work performed there. The resulting requirements
report presents specific recommendations for delivering
functional interior work space with the flexibility to adapt
to future change. For quality assurance purposes, the
workplace consultant must meet the designers-of-record
and inform them on the findings to ensure the client’s
requirements are translated into the design process. The
A/E must be invited to participate in client meetings during
the RD process. Similarly, the workplace consultant must
have the opportunity to review and comment throughout
the development of tenant improvement drawings. This
feedback must be reflected in the final documents.



Office Space

In designing office space, all aspects and decisions must
provide long-term flexibility for future floor plan changes.
Most of the buildings owned or managed by GSA are office
buildings and at least partially use an open plan layout.
The success of an open plan design depends on a good
floor plan, acoustics, views, daylight, and well-designed
systems furniture. The open plan approach is encouraged
with limited height furniture partitions. Open plans have
a higher degree of efficiency and flexibility, and provide
easier distribution of natural light, heating, and cooling
to the working areas. This approach can be adapted to

a larger building depth and still present an open and

airy atmosphere. It also encourages interaction between
individuals and work groups. An open plan approach
provides less acoustical control, less visual privacy, and
less environmental control than closed offices. These
drawbacks can be countered effectively by creating closed
rooms for functions that are either particularly noisy or
require special acoustical privacy. Examples are rooms
housing copiers and conference rooms. The average net
workstation size in a Federal building is 7 m? (75 sq.
ft.), which excludes circulation and support spaces.

This demonstrates that small workstations are in the
majority. Good open plans allow for ample circulation
and open space between groups of workstations.
Grouping workstations around open, informal meeting
areas can increase communication between workers.
Glazed partitions fronting the open area add to a feeling
of spaciousness and should be used extensively where
appropriate. In laying out workstations, avoid long rows of
cubicles. The planning grid described in this chapter can
be adapted to function with layouts that are rotated
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or even curved. At a minimum, grids can be set at 90
degree angles with each other and have small open spaces
in between. Where glazed partitions are used between
workstations, desks must be oriented so that occupants

do not face each other directly.

Acoustics in Open Office Areas

The ambient noise level can be reduced significantly

by specifying sound-absorbent floor and ceiling finishes
and using systems furniture with NIC ratings of 20 or
higher. This does not mean that background sound
masking should be specified for every open plan office.
The actual need for speech privacy varies widely between
different groups of occupants; often group privacy is more
important than individual privacy. Many people are used
to the voices of their coworkers and the noise level within
their group but are disturbed by noise from adjacent
groups. Groups of workstations should be oriented
differently to allow this sense of territory to develop.

Ceiling Height

The general office space should have a ceiling height

that provides long-term flexibility for future floor plan
changes. In historic buildings, however, original ceilings
in significant spaces should remain exposed to view. New
suspended ceilings in standard office space within historic
buildings should maintain the original ceiling height to
the greatest extent possible, maintaining full clearance

at windows and grouping systems, as necessary, to
minimize the reduction of ceiling height. In office space
containing vaulted ceilings, oversized windows, or similar
features, consideration should be given to thoughtfully

Tenant Spaces



ARCHITECTURE AND INTERIOR DESIGN

Tenant Spaces

designed, exposed system solutions that maintain full
ceiling clearance and allow ornamental surfaces to remain
exposed to view. The clear ceiling height for office spaces
is @ minimum of 2,700 mm (9 ft.) for spaces that are
larger than 14 m? (150 sq.ft.). The clear ceiling height

of individual office rooms not exceeding an occupiable

14 m? (150 sq.ft.) is a minimum of 2,700 mm (9 ft.).
The clear ceiling height of private toilets and small closets,
which are ancillary to other office spaces, is a minimum of
2,300 mm (8 ft.). Enclosed offices should have the same
ceiling height as adjacent open office spaces to allow
future reconfiguration flexibility. The clear ceiling height
for office space is a minimum of 2,700 mm (9 ft.) for
spaces that are larger than an occupiable 14 m? (150 sg.
ft.). The clear ceiling height of individual office rooms not
exceeding an occupiable 14 m? (150 sg.ft.) is a minimum
of 240 mm (8 ft.). The clear ceiling height of private
toilets and small closets, which are ancillary to other office
spaces, is a minimum of 2,300 mm (7 ft. 6 in.).

Automated Data Processing (ADP)

ADP areas are associated with mainframe computer
equipment and include dedicated rooms for server devices
and any special HVAC components to temper the space
where equipment is located. They need temperature and
humidity control, acoustical isolation and absorption,
security provisions, and usually require an uninterruptible
power supply (UPS).

ADP spaces require access flooring over a plenum space,
even if access floors are not used elsewhere in the
building. The access flooring of ADP areas must be level
with adjacent related spaces and must always be level
with the landings of elevators that serve the ADP facility.
Ramps must be used only where it is impossible to adjust
the level of the structural floor. Where ADP areas occupy
33 percent or more of a floor, design the entire floor,
including internal corridors, with raised access flooring
to accommodate ADP facility expansion. The floor levels
of access flooring should be constant throughout the
floor. Designers must consider the need for access floor
systems in ADP areas to carry larger loads due to special
equipment like UPS systems.

Training and Major Conference Rooms

Individual training and conference rooms may be located
within the building to best suit the tenant. If such spaces
are grouped to form a large training or conference facility,
they should be located near the ground floor to avoid
excessive loading of vertical transportation and to provide
immediate egress for large groups of people. Rooms
designed for video teleconferencing or training should have
a minimum clear ceiling height of 3,000 mm (10 ft.).
The design should address how unusually large pieces

of prefabricated millwork, furniture, such as conference
tables, or equipment will be transported into place.
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Toilet Rooms

Toilet counts must be sized to meet occupant loads for the
floor. Counts for large assembly functions must be sized

to accommodate short-term, high-volume demands. Toilet
fixture counts in repair and alteration and/or modernization
projects must be sized to meet revised occupant loads.
Sight lines into toilet rooms must be completely screened
without the use of double door entrance vestibules. Unisex
and family restrooms are excluded from this requirement.
GSA’s toilet requirements differ from model building codes.
GSA fixture counts shown in Table 3-1 supersede building
code requirements.

Table 3-1

Number of Toilet Fixtures

Number of Persons Men Women
per Toilet Room WC Ur Lav WC Lav
1to8 1 1 1 2 1
9to 24 2 1 1 3 2
25to0 36 2 1 2 3 2
37 to 56 3 2 2 5 3
57 to 75 4 2 2 6 4
76 to 96 4 2 3 6 5
97 to 119 5 2 3 7 5
120 to 134 6 3 4 9 5
Above 135 1/20 1/40 1/30 3/40 1/24

Locker Rooms

Locker rooms are finished spaces. Wet areas (toilet rooms
and showers) must be separated from dry areas. Sight lines
into locker rooms must be completely screened without the
use of double door entrance vestibules. Locker rooms must
be provided and located adjacent to fitness centers.
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Fitness Centers

Fitness centers must be structurally capable of supporting
the loads of the equipment they may contain. HVAC must
be adequate to serve the space use. Finishes will be
cleanable, and glass must be tempered safety type.

Custodial Spaces

Custodial spaces are devoted to the operation and
maintenance of the building and include maintenance
storage rooms, stockrooms, and janitor's closets. Locations
and configurations of all custodial spaces must be
coordinated and approved by the operations and building
management staff.

Storage Rooms and/or Stockrooms

Storage rooms must be configured with an efficient layout
to accommodate the specified contents and/or functions.
Access to and from the room and internal room circulation
must be sized to accommodate the delivery and removal
of contents.

Janitor’s Closets

Janitor's closets must be centrally located on each floor
adjacent to the toilet rooms. Janitor closets must have
direct access from the corridor; they must not be accessed
through the toilet rooms. The closet must accommodate all
the maintenance equipment, cleaning gear, and supplies
required to serve the adjacent work areas. At a minimum,
the closet must have a 600 mm (24 in.) square mop basin,
a wall-mounted mop rack, and 900 mm (3 ft.) of 250

mm (10 in.) wide wall shelving; the floor area should be a
minimum of 1.7 m? (18 sq. ft.).

Building Support Spaces
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Loading Docks

Loading dock areas must be separated and visually
screened from the main public building entrance(s).
Loading docks must have a direct route to freight elevators
and be sized to accommodate the transport of supplies,
equipment replacement parts, and building goods. Service
circulation must be separated from public areas such as
lobbies, corridors, and elevators. Loading dock stairs must
be located on the driver’s left when backing into the dock.
The grade of the apron must slope away from the loading
dock and it should not to exceed an 8.3 percent slope.

At least one loading berth must be equipped with a dock
leveler. The dock must be protected with edge guards and
dock bumpers. Open loading docks must be covered at
least 1,200 mm (4 ft.) beyond the edge of the loading
dock platform over the loading berth. In regions where
energy conservation is mandated, dock seals must be used
at each loading dock platform or when possible the entire
load dock bay should be enclosed. Separate or dedicated
loading docks should be considered for food service areas.
A ramp must be provided from the loading dock down to
the truck parking area to facilitate deliveries from small
trucks and vans. This ramp must have a maximum 8.3
percent slope and comply with ABAAS. A dock manager’s
room must have visual control of the entire dock area as
well as and the building entrance and exit. Loading docks
must not be used as emergency egress paths from the
building.

Loading Berths

Provide at least one off-street berth for loading and
unloading. Loading berths must be located adjacent to
the loading dock areas. Unless otherwise specified by the
program and/or local zoning regulations, a single berth
must be a minimum of 4,600 mm (15 ft.) wide and sized

for the longest vehicle serving the building as determined
by the facility manager. Additional loading berths do

not need to be wider than 3,600 mm (12 ft.) if they are
contiguous with another loading berth. An apron space
must be provided in front of the loading berth for vehicle
maneuvering equal to the length of the berth plus 600
mm (2 ft.). The apron must be relatively flat and have
positive drainage with @ minimum slope of 2 percent. The
minimum headroom in the loading berth and apron space
is 4,600 mm (15 ft.). If programming forces a steeper
slope in the apron area, the headroom should increase
with a gradient allowance to allow trucks to traverse

the grade change. A ramp should be provided from the
loading dock down to the truck parking area to facilitate
deliveries from small trucks and vans. This ramp should
have a maximum slope of 12:1 and comply with ABAAS,
ensuring that it may be easily maneuverable for deliveries
on carts and dollies. If the approach to the loading dock is
ramped, the design should permit easy snow removal.

Staging Area

An internal staging area must be provided adjacent to
the loading dock. The staging area must not interfere with
emergency egress from the building.

Recycling and Trash Rooms

Trash rooms must be adjacent to loading docks or service
entrances. Trash rooms must be sized to accommodate
the trash handling equipment required and provide storage
for trash and recycling generated during a three-day
occupancy of the building. Space must be allowed for
sorting and recycling of paper, bottles and cans, metals,
and other materials. Facilities that use trash containers
that are picked up by vendors must have at least one
loading berth for the trash container.



Recycling Holding Space

Recycling space must be provided on each floor or
within each tenant space as well as at the loading dock,
and must be sized to contain at least three days of
recycled materials.

Building Engineer’s Space

Provide space for the building engineer even if not included
in the building program. Most GSA buildings require

such a space, which houses the consoles for the building
automation system (BAS). This space should normally be
located near the loading dock or main mechanical spaces.

Security Control Center

All Level IV (medium) and V (high) Federal facilities
require an on-site security control center.

All GSA buildings with a local security force must have a
control center. If the building will not have a local security
force, this function can be combined with the building
engineer’s office or the fire control center. The security
control center must be located adjacent to the main lobby.
Approximately 21 m? (225 sq. ft.) should be allocated for
this room which is intended to house the command station
for the security guards and their equipment for current

as well as future building needs. There should be an
expectation in the planning of the building that a security
command center and inspection station may be needed in
the future, if it is not required at time of building design.

Refer to the GSA design guide Lobby Security in Historic
Buildings for detailed guidance and prototypical designs.

Mail Rooms

Where mail sorting is conducted in the GSA building
rather than in a separate federally controlled facility with
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screening capabilities, the mail sorting room must be
located near the loading dock and segregated from other
building spaces and vital services in the same way as
the loading dock. (See the ISC criteria and Chapter 5,
Mechanical Engineering, Section: Mail Sorting Rooms.)

Fire Command Center

See Chapter 7, Fire Protection and Life Safety, for the
requirements for the fire command center.

Indoor Firing Ranges

Indoor firing ranges must be designed in accordance
with the Guidance Document—Indoor Firing Range—

Design and Operations Criteria. This document is available

from the PBS Environmental Division.

Building Support Spaces m

Oklahoma City Federal Building
Oklahoma City, Oklahoma

The public lobby is separated
from the adjacent offices by
three-story, one-foot-thick,
cast-in-place concrete walls.
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3.9 Systems Support Spaces

Mechanical and Electrical Rooms

These spaces include, but are not limited to, mechanical
and electrical equipment rooms, enclosed cooling towers,
fuel rooms, elevator machine rooms and penthouses,

wire closets, telephone frame rooms, transformer vaults,
incinerator rooms, and shafts and stacks. Mechanical

and electrical equipment rooms must be designed with
adequate aisle space and clearances around equipment to
accommodate maintenance and replacement. Hoists, rails,
and fasteners for chains should be provided to facilitate
removal of heavy equipment. The working environment in
equipment rooms should be reasonably comfortable. Doors
and corridors to the building exterior must be of adequate
size to permit replacement of equipment. This path

(may include knock-out panels, hoists, and provisions

for cranes) is necessary and must be demonstrated for
equipment replacement. When floor hatches are used to
transport equipment from one level to another, overhead
clearances should be provided to allow the equipment

to be hoisted over the guardrail. If this is not feasible, an
active fall protection system must be provided to protect
workers during removal of the guardrail and floor hatch.

Access to the equipment rooms and penthouses must be
at the same level as the freight elevator stop. Equipment
that is over 6 feet above the floor must be provided with
stairs and guarded work platforms. If guarded work
platforms are not feasible, an active fall protection system
must be provided to protect workers during maintenance
and repair tasks.

Within the equipment rooms and penthouses, stairs are
the preferred access to equipment spaces and required
when access is more frequent than once per week. Stairs
must be standard (angle of rise between 30 and 50
degrees). If ladders must be used they must be of the
caged safety ladder type. Ship’s ladders and alternating
tread devices are not permitted as a means of access to
mechanical equipment. In all cases, guarded work

platforms must also be provided. All preventive and repair
maintenance tasks must be considered in providing work
platforms and determining their size. This requirement
applies to both interior and exterior building equipment.

In some buildings special fire protection measures may
be required. All equipment spaces must be designed to
control noise transmission to adjacent spaces. Floating
isolation floors are recommended for all major mechanical
rooms. See the section in this chapter on acoustics for
noise isolation criteria.

A minimum of 4 percent of the typical floor's gross floor
area must be provided on each floor for air-handling
equipment. A minimum of 1 percent of the building’s
gross area must be provided for the central heating

and cooling plant (location to be agreed upon during
preparation of concept submission). Mechanical
equipment room must not be less than 3,700 mm (12
ft.) clear in height. All mechanical equipment rooms must
be accessible via a freight elevator at that level for the
purpose of operations and maintenance, and replacement
of equipment. The freight elevator must be of a size to
accommodate the largest component of the equipment.
Ship’s ladders and alternating tread devices are not
permitted as a means of access to mechanical equipment.

Main electrical switchgear must not be below toilets or
janitor closets or at an elevation that requires sump pumps
for drainage. If electrical switchgear is housed in the
basement, provisions must be made to prevent water from
flooding the electrical room in the event of a pipe breaking.
Automatic sprinkler piping must not be installed directly
over switchgear equipment.

Mechanical rooms as a rule must open from nonoccupied
spaces such as corridors. If mechanical rooms must open
from occupied spaces because of configuration constraints,
consider incorporating a vestibule with partitions that
extend to structure and sound-gasketed doors at each



side for acoustic and vibration separation. The architect
must coordinate with the mechanical engineer to place
mechanical equipment with easy access for maintenance
and replacement. Design of equipment placement must
allow maintenance of motors and replacement of filters
from the ground. When there is no practical alternative
to overhead placement, filters must be able to be safely
replaced by one person from a standard stepladder.

Communications Equipment Rooms

Rooms must be stacked vertically within the building,
with adequate floor space for frames, racks, and working
clearances for current need and future expansion. In
addition to the criteria stated for general mechanical and
electrical equipment rooms, rooms for communications
equipment must comply with EIA/TIA Standard 569:
Commercial Building Standard For Telecommunications
Pathways And Spaces (and related bulletins).

Agency requirements for separate, dedicated
communication closets must be verified.

Equipment rooms must be sized to accommodate the
equipment planned for the room. At a minimum, the
room should have 0.7 m? (0.75 sq. ft.) of equipment
room space for every 9.3 m? (100 sq. ft.) of occupiable
space. The equipment room should be no smaller than
14 m? (150 sq.ft.). Federal Acquisition Service (FAS)
should determine if tenants will share equipment rooms
or if separate equipment rooms are required for specific
tenants. Equipment rooms must be connected to the
communications entrance facilities and the backbone
pathway. The equipment room will have 24-hour HVAC
service and be protected from contaminants.

Uninterruptible Power Systems and Battery Rooms

The UPS modules and associated batteries must be
installed in separate, adjacent rooms. See the UPS and
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battery manufacturers’ installation instructions for weights,
dimensions, efficiency, and required clearances. Allow
space for storage of safety equipment, such as goggles and
gloves. Special attention must be given to floor loading for
the battery room, entrance door dimensions for installation
of the UPS, and ceiling height for clearance of the
appropriate HVAC systems and exhaust systems.

Electrical Rooms

Electrical closets must be stacked vertically within the
building. Closets must be designed with adequate wall
space and clearances for current and future requirements,
should have a minimum size of 1,800 mm by 3,000 mm
(6 ft. by 10 ft.) and must be at least 600 mm (24 in.)
deep by 2,600 mm (8 ft. 6 in.) wide. These are satellite
closets for electrical panelboards. They should not contain
extraneous floor area, which may be an invitation to store
items that do not belong in electrical closets.

Vertical Shafts

Shafts for pipes, ducts, flues, and other services must

be straight vertical runs located adjacent to other core
elements and sized to accommodate future expansion.
Consider sound isolation when planning location of shafts.
Provide sound transmission isolation in accordance with
the acoustical section of this chapter. Shafts must be
closed at top and bottom, as well as at the entrance to the
mechanical room, for sound isolation.

Shafts containing critical utilities such as power and
communications must be run remotely from the building
exterior, entrance lobbies, mail rooms, and loading docks
or encased in blast-mitigating construction. Vertical
shafts for running pipes, ducts, and flues must be located
adjacent to other core elements to the maximum extent
possible. Be aware of the requirement to locate fire alarm
vertical risers remotely.

Systems Support Spaces
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Specialty Areas

3.10 Specialty Areas

Food Service Areas

Space allocations for food service facilities are established
in GSA handbook, Concession Management Desk Guide
(PMFC-93).

In most cases, food service areas perform better when

not isolated within a facility. Consider making food service
directly accessible to the public and integrated with the
site design. Mitigate security concerns by placing food
service within freestanding structures or by providing
hardened partitions. The entrances to the dining area
should be visible from the main circulation paths, but
should not impede lobby traffic. They should be located to
take advantage of natural light and outdoor eating areas
whenever possible.

Food service areas should be laid out to minimize waiting
times for customers. Scramble service is recommended.

Outdoor Eating Areas

To the extent possible, outdoor eating areas should be
encouraged. When incorporating outdoor eating areas,
the security of the building or facility must be considered.
Special consideration should be given to capture those
opportunities to engage the building’s exterior/landscaping
with the community in which it is placed. Outdoor eating
areas should be incorporated into public courtyard and
plaza design by providing adequate amenities and a
comfortable environment. Outdoor eating areas should
provide seating, shading elements, landscape, and trash
and recycling containers to maintain a clean, organized,
and inviting public space for employees and visitors. If
located along the perimeter of the building, the eating area
must follow all applicable site security guidelines.

Laboratories

The construction of new laboratories in existing office
buildings is strongly discouraged. See Chapter 7, Fire
Protection and Life Safety, for additional requirements.

Outleased Spaces

This term defines building space leased to businesses as
commercial stores. Outleased spaces and the connection
between them and the remainder of the building should be
designed so they can function as Government office space
in the future. Consideration should also be given to those
building without programmed outleased space to allow for
this flexibility in the future.

Structured Parking Garages

For planning of on-grade parking, refer to Chapter 2, Site
Engineering and Landscape Design.

Parking must be based on a transportation management
plan and aligned with the numbers and types of vehicle
parking spaces stipulated in the prospectus. When locating
entrances, exits, and ramps consider internal and external
traffic flow, queuing during peak periods, and required
security features. Provide for stacking and queuing for
peak hours. The following criteria apply to structured
parking facilities and are minimum requirements.
Dimensions apply to passenger cars and need to be
modified for other types of vehicles.

To the extent possible, parking spaces should be arranged
around the perimeter of the parking deck for maximum
efficiency. Two-way drive aisles should be used with
90-degree vehicle parking stalls on each side.



Drive Aisles

Two-way aisles must have a minimum width of 7,000
mm (23 ft.). One-way aisles and aisles with stalls on
only one side are less efficient and should be avoided.

Vehicle Stalls

Stalls must be a minimum size of 2,600 mm (8 ft. 6 in.)
wide and 5,500 mm (18 ft.) long. Special consideration
must not be given to compact vehicles. Structural
elements must not intrude upon the required stall
dimension. Columns must not be located within 610 mm
(2 ft.) of the required aisle except where the aisle has no
stalls perpendicular to it. Each stall must have access to
an aisle. Stacked parking is not permitted.

Accessible Parking

Accessible parking spaces must comply with ABAAS.
Accessible routes will not be located behind parking
spaces.

Ramps

Drive ramps must not exceed 8.3 percent slope. Sloped
parking garages must not exceed 5 percent. There must
be gradual transitions between the slope of ramps. The
entire length of entrance and exit ramps must be covered
to protect them from snow and ice.

Provide moisture protection and drainage of the parking
deck. Snow melting systems should also be considered,
including the potential impact on the energy target.

Stairs and Elevator Lobbies

To enhance security, stairs and elevator lobbies serving
the structured parking may be glazed and located so they
can be observed from a public street.

Walkways

Pedestrian walkways should provide a link to all areas
that might be used by employees and visitors. Circulation
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from building entrances to parking structures, outdoor
eating areas, off-site child-care facilities and neighborhood
amenities should have designated pedestrian walkways
that are protected from traffic. Provide curbs, bollards, low
walls, landscaping, or other barriers to prevent vehicles
from encroaching upon pedestrian walkways. Provide
security measures such as painted crosswalks and signage
to identify pedestrian crossings of vehicular traffic lanes.

Garage Door Opening

Garage door openings must be a minimum of 3,600 mm
(12 ft.) wide with a minimum height of 2,400 mm (8 ft.).
A headache bar must be provided in front of each opening;
and mounted 100 mm (4 in.) lower than the height of
the clear opening. Use motor operated overhead doors or
grilles when required for security purposes. The control
devices must be suited for high-frequency operation, open
and close quickly, and have a sensor edge to detect an
object beneath so as to reverse operation. Openings must
be monitored by security cameras.

Protection of Garage and Vehicle Service Entrances
All garage or service area entrances for Government-
controlled or employee-permitted vehicles that are not
otherwise protected by site perimeter barriers must be
protected by devices capable of arresting a vehicle of
the designated threat size at the designated speed. This
criterion may be adjusted if the access circumstances
prohibit a vehicle from reaching the designated speed
and weight as stated in the Risk Assessment. See
Chapter 2, Site Engineering and Landscape Design,

for Site Planning and Vehicular Control, Perimeter
Protection Zone. The threat assessment of a facility often
affects curbside or underground parking in urban areas.
Mitigating associated risks requires creative design

and planning, including parking restrictions, perimeter
buffer zones, barriers, structural hardening, and other
architectural and engineering solutions.

Specialty Areas
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Daylight and View

3.11 Daylight and View

United States Courthouse
Orlando, Florida

Outdoor terraces allow judges
access to the outdoors while
allowing daylight to filter into
courtrooms.

Design interior spaces to provide daylighting and views
for the occupants. Daylighting is the practice of harvesting
natural light to supplement or replace a portion of the
building’s internal artificial lighting. Views of the exterior
environment give building occupants visual comfort along
with physiological and psychological benefits.

Daylighting design must mitigate the adverse effects of
glare and solar heat gain.

Daylight Design Criteria

Daylighting design requires an integrated design approach
involving the A/E, the occupants, the lighting designer,
the mechanical engineer, interior designers, and
operation and maintenance staff. Automatic controls for
lighting in daylight zones must reduce lighting power in
response to available daylight without noticeable changes
to the occupant. Well-designed lighting provides a
comfortable and healthy visual environment and supports
the activities of the occupants. Even when excellent
daylighting components or technologies are selected, poor
integration can lead to unreliable building performance
and uncomfortable work environments. Critical design
elements include building orientation, fenestration size,
lighting and control systems optimization, commissioning,
and proper maintenance.

Daylight Design Concept and Integration Process
The daylight design process includes the following steps:
Concept design basis
Building orientation and form
Daylighting the perimeter
Daylighting the core
Windows and glazing identification and selection
Shading, daylight controls, and visual comfort
Utilization of a daylight design software
Mechanical coordination
Aucxiliary lighting integration

Commissioning



3.12 Lighting

Lighting is a critical and energy-intensive component of
office building design. Good lighting design is a careful
integration of daylight and artificial lighting to enhance
the appearance of the space, save energy, and support
the performance of the occupants. Lighting design uses a
combination of ambient and task lighting to provide light
levels that support occupant productivity. Brightness and
glare must be balanced from both natural and artificial
lighting sources to reduce high contrast and prevent
eyestrain. Use appropriate controls to balance daylighting,
occupant needs, and energy efficiency.

See Chapter 6 for lighting standards.

Artificial Lighting

Artificial lighting is a combination of direct and indirect
sources provided by ambient and task lighting fixtures
and should complement, not duplicate, natural lighting.
Separating lighting into several categories, or layers,
increases visual comfort, provides user flexibility, and
creates visual interest. These include architectural and
local ambient lighting, task lighting, and accent lighting.

Ambient Lighting

In office space over 9 feet-6 inches high, use suspended
fluorescent pendants that are 80 percent indirect and
20 percent direct. For specific tasks, other combinations
of direct and indirect lighting may be considered. Office
space that is less than 9 feet-6 inches may use lay-in
lighting units in a suspended ceiling using perforated
baffles to create a direct/indirect distribution similar

to pendant fixtures. Chapter 6 describes the required
minimum lighting levels. Coordinate ambient light with
daylighting and the reflectance levels of furniture, walls,
ceilings, and floors.
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Task Lighting
The tenant will provide task lighting.

Accent Lighting

Accent lighting balances contrast on window walls, and
enhances the workspace by highlighting special areas,
artwork, or architectural features. Synchronize color and
light levels as described in the /ESNA Lighting Handbook.

Lighting m

U.S. Courthouse Annex
Wheeling, West Virginia

Elevator lobbies on the upper
floors open on to tall windows
that provide daylight and views.
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Acoustics

3.13 Acoustics

The standards in this section establish adequate
acoustic qualities in Federal buildings. Post-construction
commissioning will confirm that the acoustical standards
have been met.

General Criteria for Building Spaces

Four key concepts govern the quality of office acoustics.
See Table 3-2 for design criteria.

1 Speech Privacy
The degree to which a conversation cannot be overheard
in an adjacent space.

2 Background Sound

Continuous background sound may have to be supple-
mented with additional electronically generated sound to
provide for masking of speech while private conversation
is being conducted. The A/E will differentiate between
enclosed and open office environments to meet these
objectives.

3 Equipment Vibration and Reverberation

Office equipment noise levels must meet the standards
at the workstations. Reverberation and echoes must be
controlled in courtrooms, auditoriums, and conference,
team, and training room spaces that may require profes-
sional acoustical engineers to meet the standards. Sound
transmission through building frames must be inhibited.

4 Exterior Noise

Facilities located near airports, highways, rail corridors,
or other sources of significant environmental noise levels
must have building envelope assemblies controlling noise
intrusions to the required standards.

Closed Offices versus Open Plan

For work that does not require acoustic and/or visual
privacy, an open plan environment with low or no
partitions between workstations is permitted. For work that
requires a balance between ongoing, active collaboration,
easy workgroup reconfiguration, flexible settings, and
minimized unwanted acoustic distraction, an open

plan setting with a well-engineered acoustical design is
recommended.

Key components of such engineered open plan designs
are highly absorptive ceilings, suitable height partition
panels that both absorb and block sound, suitable levels
of background sound (typically provided by electronic
sound masking systems), and ready access to acoustically
private (closed-office) meeting spaces.

Closed offices must be provided for workers who
routinely require extended periods of concentration,
in-office meetings, and/or confidential conversation.
Meeting spaces and closed offices that require speech
security must be designed in conjunction with a qualified
acoustical consultant.

In enclosed offices, HVAC background sound may be an
important component in achieving the required level of
privacy because it helps to cover up or “mask” speech
transmitted between adjacent spaces. In open plan areas,
the background sound provided by contemporary HVAC
equipment is often not uniform and/or does not have

the tonal balance and loudness needed to mask speech
transmitted between adjacent cubicles. For this reason,
additional electronic background noise or sound masking
is often deployed in these areas.



Mechanical and Plumbing Noise

All mechanical equipment must be vibration isolated from
the building frame as required by Chapter 5. Ambient
noise from mechanical equipment must not exceed noise
criteria (NC) values described in the acoustical section of
this chapter. Diffusers with an NC rating 5 points less than
the noise criterion for the space being served must be used
where occupied space occurs adjacent to, above, or below
mechanical or electrical equipment or machine rooms,

or adjacent to HVAC or elevator shafts. The intervening
structure (partitions, shaft walls, doors, floor and ceiling
assemblies, etc.) must be sufficient to control noise
intrusion to no greater than the maximum NC or room
criteria (RC) values. Where an elevator shaft or equipment
room occurs adjacent to noise-sensitive spaces (NC/RC
35 or lower), the maximum intrusion level of elevator
noise must be limited to 5 dB below the maximum NC/
RC for the space in all octave bands. In the walls, ceilings,
and floors enclosing noise-sensitive spaces (Table 3-2,
column 1, RC/NC 35 or less), all water, wastewater, and
drain piping must be vibration-isolated from the structure,
finishes, and other piping. Install R-11 batt insulation in
all wall spaces where such piping is located and install
the piping at least 200 mm (1 in.) away from the gypsum
wall board.

Noise Isolation, Room Acoustics,
and Speech Privacy

Absorptive materials are required in speech-sensitive
spaces to control reverberation and echoes. Table 3-2,
columns 2 and 3, list spaces that require absorptive
finishes. The first number in each column refers to the
minimum level of the material’s performance; the second
refers to the minimum percentage of the ceiling or wall
that must have finishes achieving this performance.
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Floor and ceiling assemblies separating office spaces must
achieve an NIC of not less than 50 (when furnished) and
Field Impact Isolation Class (FIIC) of not less than 50.
Table 3-2, column 4, lists the minimum noise isolation
(NIC) for spaces requiring acoustically rated walls.

For constructions on suitable slab floors, when properly
detailed and constructed, and with all connections
caulked airtight with acoustical sealant, the following wall
assemblies typically will satisfy the minimum specified
NIC requirements, with the spaces furnished typically.
These wall examples are not the only constructions that
will satisfy the performance criteria; they are intended

Acoustics

Oklahoma City Federal Building
Oklal City, Oklah

Open workstations placed near
the courtyard exterior share
daylight with the interior spaces.
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Acoustics

solely to provide guidance on projects that do not require a
qualified acoustical consultant during the design phase.

NIC 53 (teleconference room): Double stud wall, two
layers of gypsum board each side, batt insulation in the
stud cavities. Full height (slab to slab).

NIC 48 (meeting rooms, training facilities): Staggered
stud wall, two layers of gypsum board each side, batt
insulation in the stud cavity. Full height (slab to slab).

NIC 45 (private offices, confidential speech privacy):
Single stud wall, two layers of gypsum board each side,
batt insulation in the stud cavity. Full height (slab to slab)
or 6 inches above a hung gypsum board ceiling.

NIC 40 (private offices, normal speech privacy): Single
stud wall, two layers of gypsum board one side, one layer
of gypsum board the other side, batt insulation in stud
cavity. Slab to slab (preferred); minimum 6 inches above
acoustical tile ceiling (minimum CAC 44).

NIC 35 (private offices, normal speech privacy, sound
masking): Single stud wall, single layer gypsum board
each side, batt insulation in stud cavity. Minimum 6
inches above acoustical tile ceiling (minimum CAC 44).

NIC 31 (private offices, normal speech privacy, low
voice level, miscellaneous other spaces): Single stud wall,
single layer of gypsum board each side, batt insulation in
the stud cavity. Terminates at underside of acoustical tile
ceiling (minimum CAC 35).

Acoustical performance will be verified during the
commissioning of the building. The commission
requirements are further defined in the GSA Building
Commissioning Guide.

Parameters Used in Acoustical Design

The following parameters are used to specify acoustical
standards for GSA buildings:

Background noise The loudness of noise is quantified by
NC, balanced NC-B, and RC contours.

Environmental noise The continuous noise outside

a building. The day-night average noise level (DNL)

is a descriptor established by the U.S. Environmental
Protection Agency to describe the average day-night sound
level. Lower values are quieter.

Noise isolation The amount of noise transmitted through
the perimeter boundary elements of a space. Sound
transmission class (STC) quantifies the sound insulating
performance of building elements such as walls, windows,
and doors when tested in a laboratory in accordance
with ASTM E90. NIC quantifies the field-tested sound
isolation between two enclosed spaces separated by a
partition when tested in accordance with ASTM E336.
FIIC quantifies the field-tested impact sound insulating
properties of a floor/ceiling assembly when tested in
accordance with ASTM E1007.

Reverberation time The time required for sound to
decay 60 decibels in the 500 Hz band in an enclosed
space. Reverberation time becomes longer as the sound
absorption is reduced and/or the room volume increases.

Sound absorption The amount of sound absorbed by a
surface finish. Sound absorption average (SAA) quantifies
the efficiency of a material in absorbing sound energy
when tested in accordance with ASTM C423.



Table 3-2
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Acoustics 1 2 3 4 5
Maximum Minimum Minimum
Mechanical Absorption: Absorption: Minimum Noise Optimum
Noise Ceiling Wall Isolation Reverberation
Space (RC/NC) (SAA/NRC) (SAA/NRC)! (NIC) (RT60)

. 0.8/ 0.8/

Tel f facilit 20 0.5
eleconference facility 50% 5% 53
Meeting rooms, 0.8/ 0.8/ )
Training facilities 25 50% 25% 48 0.6
Private offices, 0.8/
confidential speech privacy 30 e 25% 45 f/a
Private offices, 0.8/
normal speech privacy 35 n/a 25% 40 n/a
Plan offices,
normal speech privacy, 352 n/a 0.8/ 35 n/a
sound masking 25%
Private offices, normal 3 0.8/
speech, low voice level 5 n/a 25% 31 n/a
Open plan offices,
normal speech privacy, 404 0'9‘/’ 0'80/ n/a n/a
sound masking 10z 25%
Open plan offices, 0.8/
No speech privacy 40 100% n/a n/a n/a
Child care center 35 Oz Qe 31 0.5
80% 25%

! Absorption should be placed on two adjacent walls.

2 Operable walls and partitions must achieved the required NIC rating for the spaces that they are separating.
3 Steady state background noise provided by electronic sound masking system: 40-42dBA.
4 Steady state background noise provided by electronic sound masking system: 45-48dBA.

Acoustics
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3.14 Exterior Building Elements

This section establishes design guidelines for exterior
elements of the building. These may be individual
materials, assemblies of materials, equipment, or
assemblies of materials and equipment.

The A/E is responsible for specifying construction materials
and systems appropriate to the final design that are
lasting, provide enduring quality, and are maintainable.

Selection of construction materials with these factors is
vital to building performance.

Building Enclosure

The building enclosure is an environmental separator

for thermal, moisture, air, acoustic, and daylighting
properties, and also provides structural protection for blast,
seismic, wind, and other hazards.

Since the building enclosure has a major impact on
energy conservation and on blast mitigation, the A/E
must coordinate all systems selection and design with
the requirements in Chapter 4, Structural Engineering, for
blast mitigation and Chapter 5, Mechanical Engineering,
for building energy analysis.

Exterior wall assemblies must be designed to work
in concert with HVAC systems to optimize energy
performance. Envelope load criteria are described in
ASHRAE 90.1.

Moisture Control

Design of the above-grade building enclosure must be
demonstrated early in the design development. ASHRAE
160, Criteria for Moisture Control Design Analysis in
Buildings is an acceptable basis of design. Demonstration
of the transient hygrothermal behavior of the various multi-
layer building components for all critical building enclosure
systems must be confirmed through modeling.

Design against water penetration with clearly conceived
redundant systems. The A/E is responsible for the integrity
of the overall moisture control system.

Construction documents must clearly depict all drainage
and air passages. Detail in three dimensions where
practical, indicating critical corner terminations, interface
of all differing systems, proper sealant methodologies, etc.

Future Maintenance

The use of different exterior materials, window designs,
sun control devices, and other design elements contribute
to the design articulation of a building. Each of these
components, their use, and how they are combined on a
building must be reviewed for future maintenance needs
including replacement, repair, cleaning, weathering, and
damage from bird roosts.

Consider the use of steeply sloped surfaces, limited use
of horizontal surfaces at window sills, sun control devices
or other design features or design approaches to minimize
bird roosts.

Below Grade Systems

Ground Water Control

The drainage mat and soil filter should relieve hydrostatic
pressure on substructure walls and allow water drainage to
the level of the drain. Drainage system piping may be clay
tile or rigid PVC. Pipes should not slope less than 1:200.
Subsurface drainage should discharge into the storm

drain, by gravity if possible. Cleanouts must be provided
at grade to facilitate washing out the system.



ARCHITECTURE AND INTERIOR DESIGN
Exterior Building Elements

United States Courthouse
Fresno, California

A system of distinctive

precast concrete wall panels
form an irregular pattern

of folds, extrusions and
corrugations across the
building’s buff-colored surface.
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Waterproofing

Membrane waterproofing should follow the recommenda-
tions of the National Roofing Contractors Association
(NRCA) in The NRCA Waterproofing Manual. Membrane
waterproofing must be fully bonded and seamless.

Membrane Protection

Below-grade waterproofing must be applied to the positive
pressure side and must be covered by a protection mat

to shield the waterproofing membrane from deleterious
effects of construction activities, ultraviolet radiation, or
aggressive vegetation.

Waterstops

Waterstops must be used at construction joints in
below-grade walls, footings and other elements where

a water-proof system is required. Wherever possible use
level changes to create a redundancy with the substrate
in the event the water barrier fails.

Underslab Insulation

Provide insulation under concrete slabs on grade where a
perma-frost condition exists, where slabs are heated, and
where they support refrigerated structures.

Substructure

If soil radon or contaminant levels are a concern, a
substructure depressurization system must be provided.
If a passive system is designed, it must have the
capability to accommodate future active depressurization.
See Chapter 5, Mechanical Engineering, for additional
requirements.

Wall Systems

Connections and Fasteners Exposed to Weather
Products constructed of carbon steel are not permitted in
exterior construction, which includes exterior walls, soffits,
or roofs, except where protected by a galvanic zinc coating
of at least 460 grams per m? (1.5 ounces per sq.ft.) of
surface or other equivalent protection.

Materials with Organic Content

In hot-humid and mixed-humid climates, do not use vinyl
wall coverings as the interior finish of exterior walls. On
mass storage walls where water may penetrate the wall,
avoid interior finishes made from paper-faced gypsum
sheathing or other highly processed organic materials that
may promote mold growth.

Air/Moisture Barrier System

An air/moisture barrier is required of all new construction
and should be employed wherever possible during
remediation of existing exterior envelopes. The air barrier
system is:

a continuous element or combination of elements
designed to control the movement of air across an exterior
enclosure system

continuous in three-dimensions from roof-to-wall-to-
foundation

consisting of materials and components that are, either
individually or collectively, sufficient in stiffness and rigidity
to resist air pressure differentials across the exterior wall
assembly without permanent deformation or failure

durable and structurally rigid to withstand the
construction process

The interior and exterior air pressures across an air
barrier system that need to be examined include, but are
not limited to, pressures caused by wind, stack effect,



and mechanical systems. Air barriers may be located at
different locations within a wall system, and the placement
of the air barrier needs to be indicated by the designer

on the drawings. The designer must carefully consider
placement of the air barrier when the air barrier material(s)
will act both as an air barrier and as a vapor retarder to
determine if drying of the system will be inhibited by the
location of this material within the assembly. Portions

of the air barrier may require regular maintenance and

an allowance should be made within the design to
accommodate this maintenance.

Requirements

A continuous plane of air tightness, herein called the

air barrier system, must be installed as part of the building
enclosure (both above- and below-grade) to effectively
separate all conditioned air from outdoor and polluted
spaces.

The air barrier system must be shown on the drawings
as continuous through all section drawings of the
enclosure. The air barrier materials and components of
each assembly must be clearly identified and labeled as
“Air barrier” on construction documents, and detailed
at all penetrations, joints, and transitions. The pressure
boundary of the air barrier system(s) and the zone(s) to
be tested must also be shown on the drawings.

The air barrier material of each assembly must be

joined and sealed to the air barrier material of adjacent
assemblies with sufficient flexibility to allow for the relative
differential movement and with sufficient strength to resist
expected peak air pressure differences.

The air barrier systems and the materials or assemblies
used must meet either Items 1 and 3 or 2 and 3:
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1 The air permeance of materials comprising part of
the air barrier system must not exceed 0.004 cfm/ft?
at 0.3 in. wg (0.02 L/s.m? at 75 Pa) when tested in
accordance with ASTM E 2178 Standard Test Method
for Air Permeance of Building Materials.

2 The air leakage rate of opaque assemblies that
comprise the air barrier system must not exceed 0.04
cfm/ft? at 0.3 in. wg (0.2 L/s.m? at 75 Pa) when tested
in accordance with ASTM E2357 Standard Test Method
for Determining Air Leakage of Air Barrier Assemblies
or, for assemblies whose structural integrity is otherwise
determined, ASTM E283 Standard Test Method for
Determining Rate of Air Leakage Through Exterior
Windows, Curtain Walls, and Doors Under Specified
Pressure Differences Across the Specimen.

3 The whole building must not have an air leakage rate
of more than 0.4 cfm/ft? (2.0 L/s/m?) at a pressure
differential of 0.3 in. w.g.(75 Pa). The test method used
should be developed for each specific project by the
Testing Agency and General Contractor, and approved by
the Government (or representative). Existing methods such
as ASTM E779, Determining Airtightness of Buildings

Air Leakage Rate by Single Zone Air Pressurization;

ASTM E-1827, Standard Test Methods for Determining
Airtightness of Buildings Using an Orifice Blower Door;

or CGSB 149.15, Determination of the Overall Envelope
Airtightness of Buildings by the Fan Pressurization Method
Using the Building's Air Handling Systems, modified as
necessary, should be used whenever possible.

Penetrations of the air barrier system must be sealed
to the air barrier system in an airtight manner. These
penetrations include, but are not limited to: lighting
fixtures, wiring, conduit, gas lines, cable services,
windows, doors, ducts, fire protection standpipe
connections, and plumbing pipes.

Exterior Building Elements
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The air barrier system (and all materials and components
comprising it) must last the anticipated service life of the
enclosure or allow for easy maintenance, repair, and/or
replacement.

Any louvers installed within elevator shafts must have a
motorized damper set to the closed position, be connected
to the fire alarm system to open on call, and fail in the
open position.

All ventilation and make-up air intakes and exhausts,
atrium smoke exhausts and intakes, etc. must have
motorized dampers that are set to close when not active.

Parking garages (attached to or under buildings), other
structures connected to the building, including those
connected via tunnels, walkways, service conduits,

etc., and any storage with contents that can negatively
affect indoor air quality must be separated from all other
conditioned spaces by an air barrier system. Access

to such spaces must be provided by doors in air-tight
vestibules or airtight hatches at building access points.

Boiler rooms not using sealed combustion equipment
must be separated from the rest of the building space by
an air barrier system and provided with make-up air for
combustion.

Stairwells, shafts, chutes, and elevator lobbies must be
provided with full height sealed walls and doors that meet
air leakage criteria for exterior doors and components,
complete with necessary gaskets and weather stripping.

Additional equipment and other items required for

testing the building’s airtightness are to be installed by

the contractor as specified by the testing agency. This

may include: indoor-to-outdoor pressure taps at various
locations across the air barrier system, air flow and pressure
measuring stations in air conveyance and handling systems,
and tight-sealing dampers on all ducts carrying air across
the air barrier.

Masonry and Concrete Materials

Brick masonry design must follow the recommendations of
the Brick Institute of America contained in the publication,
Technical Notes on Brick Construction.

Concrete masonry design must follow the recommen-
dations of the National Concrete Masonry Association
contained in the publication, TEK Manual for Concrete
Masonry Design and Construction.

Architectural precast concrete design must follow the
recommendations of the Precast Concrete Institute (PCl)
contained in PCI publication, Architectural Precast
Concrete, Current Edition.

Exterior limestone design must follow the guidelines of
the handbook published by the Indiana Limestone Institute
of America.

Marble and Marble veneer design must follow the
recommendations in Exterior Marble Used in Curtain or
Panel Walls, published by the Marble Institute of America.
Extreme care should be used in the design and selection of
thin marble veneers to prevent thermal hysteresis.

Fenestration Systems

Structural Integrity

Wind loads must be determined in accordance with the
applicable edition of ASCE 7. However, large complex
structures, especially those located in hurricane-

prone regions that in the opinion of wind-engineering
professionals would benefit from a more reliable perfor-
mance prediction, should be wind tunnel tested as early
as practical in the design process.

Thermal Performance

The facility must have windows based on climate and
energy conservation that comply with security require-
ments. The design of the fenestration, size, glazing



properties, and shading must be closely coordinated
with the design of the mechanical systems to maximize
performance. See Chapter 5, Mechanical Engineering,
for further requirements.

Condensation Resistance Windows

Condensation resistance windows must have a
condensation resistance factor (CRF) appropriate to
prevent condensation from forming on the interior surfaces
of the windows. The CRF can be determined by testing in
accordance with AAMA 1502.7, Voluntary Test Method
for Condensation Resistance of Windows, Doors, and
Glazed Wall Sections. Aluminum windows must meet the
requirements of AAMA 101/1.S.2/A440-05. Only optimal
performance classes may be used.

Aluminum Windows

Aluminum windows must meet the requirements of
ANSI/AAMA Standard 101-85. Only optimal performance
classes may be used. Metal windows other than aluminum
must meet the requirements of the National Association
of Architectural Metal Manufacturers Standard SW-1 for
the performance class required. Wood windows should
meet the requirements of ANSI/NWMA Standard 1.S.2-87,
Grade 60.

Window Frames

Aluminum frames must have thermal breaks where there
are more than 1,670 heating degree days °C (3,000
heating degree days °F). Window mullions, as much as
possible, should be located on the floor-planning grid to
permit the abutment of interior partitions.

Metal windows other than aluminum must meet the
requirements of Steel Window Institute’s (SWI) Specifier’s
Guide to Steel Windows for the performance class
required.

Wood windows must meet the requirements of ANSI/
NWMA Standard |.S. 2-87, Grade 60. Wood windows
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must meet the requirements of AAMA/WDMA 101/1.S.2/
NAFS. AW Architectural Class.

Replacement of windows in historic structures should
exactly match original frame and muntin profiles. First
consideration should be given to rehabilitating the
existing windows. Retrofitting existing monolithic glass
in a nonweeped wood sash with insulating glass

units is prohibited.

Operable Windows

Although fixed windows are customary in large,
environmentally controlled GSA buildings, in certain
circumstances operable windows may be appropriate.
Operable windows should be considered in all new
buildings. The facility may have operable windows,
where appropriate, to support facility survivability and
window washing. Consider using operable windows
that pivot and can be washed from inside the building.
The exterior of an operable window should pivot so it
may be cleaned from inside the building.

Glare

Consideration of glare control plus heating and cooling
loads must be factored into decisions on number and
placement of windows.

Glazing

The choice of single, double, or triple glazed windows
should be based on climate and energy conservation

and security requirements. Use thermally broken frames
when double and triple glazing units are specified. Highly
reflective glass that produces mirror images should be
used with care to avoid creating glare in surrounding
streets and buildings. Note: Clear glazing is also available
to meet a fire protection rating.

The use of wire glass should be avoided unless required
to meet a fire protection rating.

Exterior Building Elements
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Entrance Doors

Entrance doors may be aluminum and/or glass of heavy
duty construction. Glazed exterior doors and frames must
be steel and meet the requirements of SDI Grade Il with

a G-90 galvanic zinc coating. Vestibules are desired to
control air infiltration. Sliding automatic doors are preferred
over swinging type. Motion detectors and push plates are
preferred over mats as actuating devices.

All public entrances provided in accordance with
Paragraph F206.4.1 (Public Entrances) of the ABAAS
must have at least one entrance door complying with
Section 404.3 (Automatic and Power-Assisted Doors and
Gates). Where a public entrance has a vestibule with
exterior and interior entrance doors, at least one exterior
door and at least one interior door must comply with
Section 404.3.

Loading Dock Doors

Overhead coiling doors are preferred for loading docks.

At least one personnel door should be provided in addition
to the overhead doors.

Hardware for Exterior Doors

Hinges, hingepins, and hasps must be secured against
unauthorized removal by using spot welds or peened
mounting bolts. All exterior doors must have automatic
closers. The exterior side of the door must have a lock
guard or astragal to prevent jimmying of the latch
hardware. Doors used for egress should not have any
operable exterior hardware. See Chapter 7, Fire Protection
and Life Safety, and Chapter 8, Design Standards for U.S.
Court Facilities, for additional information.

Roof Systems

Roofing Design

Roofing design must follow the recommendations of the
National Roofing Contractors Association as contained
in NRCA publication, NRCA Roofing and Waterproofing
Manual. The design of metal flashing, trim, and roofing
must follow the recommendations of the Sheet Metal
and Air Conditioning Contractors’ National Association
publication, Architectural Sheet Metal Manual.

Four guiding principles for low slope roofing include:

Insulations or insulating assemblies that are highly
resistant to water and physical damage

Assemblies that position the roof membrane directly
over a permanent or semi-permanent substrate

Designs that prohibit or highly discourage the
entrapment of water within the roof assembly

Membrane and insulation designs capable of in-place
reuse or recycle in future roof iterations

A vegetative roof must be constructed utilizing only

an Inverted Membrane Roof Assembly (IRMA). The
waterproofing membrane must be fully bonded to the
substrate, seamless with an overburden consisting of a
protection course, root barrier, drainage layer, insulation,
moisture-retention layer, reservoir layer, filter fabric layer,
and engineered soil-based growth medium with plantings.
If trayed systems are employed, they must be installed
above the insulation layer and be designed to resist wind
uplift via tie down or some other methodology.

Re-Roofing

Where existing roofing is to be replaced, it should be
completely removed and the substrate prepared for new
roofing. The new roofing system should not be of greater
weight than the old roofing system, unless a structural



analysis shows that the framing system can carry the
additional weight. Do not overlay new roofing membrane
systems over existing roof membranes. Installing new
roofing systems over an existing roof will place additional
load on the building structural system and may trap
moisture remaining in the original roof. This trapped
moisture can facilitate the premature deterioration of the
building materials.

Access to the Roof

An interior permanent stair must be provided to permit
access to roof-mounted equipment. Permanent access to
all roof levels must be provided to facilitate reoccurring
inspection and maintenance.

Alfred A. Arraj
United States Courthouse
Denver, Colorado

P Itaic panels ¢
of the building’s tower.

solar cells are installed on the top
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Roof Drainage

Roof drains or scuppers are the only low points permitted.
For low slope roofing provide slope to the structural deck
wherever possible. For other than IRMA assemblies
provide a minimum slope to drains of 1:50 on roofing
surfaces.

Insulation
Roof insulation should use multiple layers to maximize
thermal breaks in the roof system.

Roof Mounted Equipment

Roof mounted equipment must be kept to a minimum
and must be housed in penthouses or screened by walls.
Penthouses and screen walls should be integrated into
the building design and constructed of materials used
elsewhere in the building exterior. Some roof-mounted
equipment, such as antennae, lightning rods, flagpoles,
etc., do not have to be screened, but these elements must
be integrated into the building design. Roof-mounted
equipment should be elevated as recommended in the
NRCA Roofing and Waterproofing Manual and set back
from the roof edge to minimize visibility. Critical roof-
mounted equipment should be installed in such a way to
permit roof system replacement or maintenance without
disruption of equipment performance.

Penetrations through the roof to support equipment are
extremely vulnerable to leaks. Flashing details must be
studied for appropriate continuation of the waterproof

barrier. Do not use pitch pockets as part of the roof design.

Exterior Building Elements

BEST PRACTICE
ROOF PENETRATIONS

The roof structure should
consider the future addition
of multiple antennae. An
integrated anchoring system
such as light c-channel
should be installed on
parapets to eliminate
subsequent multiple and
varied attachment methods.
Cable trays leading to a
roof penetration to a utility
room or chase should

also be considered. The
intent is to eliminate or
reduce haphazard antenna
installations, cable routing
that presents a trip hazard
and interferes with building
maintenance, and multiple
roof penetrations.
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No building element may be supported by the roofing
system except walkways. Provide walkways on the roof
along routes to and around equipment for maintenance.

When installing roof top photovoltaic systems, consult
with the local building and fire departments for additional
access and safety requirements.

Exterior Soffits

Design exterior soffits to resist displacement and rupture
by wind uplift. Design soffits for access to void space
where operating equipment is located or maintenance
must be performed. Soffits can be considered totally
exposed to weather and should therefore be designed to
be moisture resistant. Provide expansion and contraction
control joints at the edges and within the soffit. Spacing
and configuration of control joints should be in accordance
with the recommendations of the manufacturer of the
soffit material.

Operating equipment or distribution systems that may be
affected by weather should not be located inside soffits.
Where it is necessary to insulate the floors over soffits, the
insulation should be attached to the underside of the floor
construction so that the soffit void may be ventilated to
prevent condensation.

Skylights and Sloped Glazing

Skylights are defined as prefabricated assemblies shipped
ready for installation, while sloped glazing is defined as
field-assembled. Skylight design must follow the guidelines
of AAMA Standard 1600. For the design of sloped glazing,
two AAMA publications are available: Glass Design for
Sloped Glazing and Structural Design Guidelines for
Aluminum Framed Skylights.

Skylights and sloped glazing should use low emissivity
glass. Placement should be calculated to prevent glare or

overheating in the building interior. Condensation gutters
and a path for the condensation away from the framing
should be designed.

Consideration must be given to cleaning of all sloped
glazing and skylights, including access and equipment
required for both exterior and interior faces.

Skylights must be guarded for fall protection or meet
OSHA structural requirements.

Edge Protection

Flat roofs designed for access must include a parapet or
perimeter railing at least 42 inches in height.

Where parapets and railings are not feasible, personal fall
protection anchorage points must be provided. Equipment
should be located away from roof edges and oriented with
access panels inboard of the roof edge.

Quality Assurance

Mockups

Many unique contemporary building solutions require full
scale, laboratory, and on-site mockups of critical portions
of the building facade. The testing of the laboratory
mockup almost always assists in determining the final
design solution. Mockups should be constructed by same
team that will construct the facade.

Air Barrier Testing
For new construction, demonstrate performance of the air
barrier system for the building enclosure by the following:

Test the completed building and demonstrate that the
air leakage rate of the building enclosure does not exceed
0.4 cfm/ft? (2.0 L/s/m?) at a pressure differential of
0.3 in. w.g.(75 Pa). The test methodology used should
be selected and tailored for each specific project by the
testing agency, and approved by the Government.



Acceptable test methods include:

ASTM E779, Determining Airtightness of Buildings Air
Leakage Rate by Single Zone Air Pressurization

ASTM E-1827, Standard Test Methods for Determining
Airtightness of Buildings Using an Orifice Blower Door

CGSB 149.15, Determination of the Overall Envelope
Airtightness of Buildings by the Fan Pressurization
Method Using the Building’s Air Handling Systems

Tests can be conducted using either pressurization or
depressurization: conducting both provides diagnostic
information. The building must not be tested until
verifying that the continuous air barrier system has been
installed as per the design in accordance with installation
instructions.

Sun Control Devices

To reduce solar gain, provide exterior sunscreens in addition
to interior daylight control devices. Steeply angled fins or
large-scale scrims are preferred to flat horizontal fins.

Where sun control devices are used, operable and fixed
sun control devices must be used, which allow for ease of
maintenance, repair, and replacement. Window washing
systems used for the facility must also be compatible with
any sunscreens or sun control devices.

Daylight shading controls must be programmable and
calibrated with a daylight sensor to control direct sun
penetration and minimize energy consumption.

Projecting exterior sunscreens may be used in addition to
interior daylight control devices where they are beneficial
for building operation and energy conservation.

Sunscreens and sun control devices must be compatible
with the window washing system.
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Window Cleaning

The facility must have provisions for cleaning the interior
and exterior surfaces of all windows, skylights, and

other glazed openings. The A/E must demonstrate that
cleaning and maintenance of interior glazing surfaces and
equipment (lighting, smoke detectors, and other systems
that are mounted within atrium spaces) can be achieved
without extraordinary means and methods. Submit this
information with the construction documents.

The design of the building must include provisions for
cleaning the interior and exterior surfaces of all windows.
Consider the selection of self-cleaning (e.g., TiO2) glass
to reduce the need for exterior window washing. A cost
benefit analysis is required for this option.

Providing Access to Elevated Locations
Suspended scaffolding and boatswain’s chairs are typically
used for window washing, building inspection, and
maintenance. The most common configurations include:
Attachment to davits
Attachment to cantilevered outriggers

The use of temporary structural attachments (parapet
clamps, cornice hooks, roof hooks, and similar systems)

Permanent engineered systems

The provision of stanchions with moveable davits is the
preferred design. Davits eliminate the need to transport
cantilever systems and the necessary counterweights to
the roof, reducing the risk of roof damage. Stanchions
must be spaced to accommodate expected scaffold
lengths. Pitch pockets for waterproofing purposes are
not allowed.

Exterior Building Elements
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If temporary structural attachments are anticipated, the
structure must be designed to support the work platform
load, including OSHA safety factors.

In some cases, GSA may decide to install engineered
systems for window washing and access to elevated
locations that must be incorporated into the building
design. If the design is for buildings three stories or
12,200 mm (40 ft.) and higher, it must conform to
OSHA Standard 29 CFR 1910.66, Subpart F—Powered
Platforms, Man Lifts, and Vehicle-Mounted Work

Platforms, ANSI Standard A120.1, Safety Requirements
for Powered Platforms for Building Maintenance, and
ANSI/IWCA 1-14.1-2001, Window Cleaning Safety.

While engineered systems are convenient to use, the
building owner, public or private, has the responsibility to
maintain and certify the equipment, including the scaffold.
Elaborate systems such as multipoint suspension scaffolds
that use tracks and rollers can require multiple roof
penetrations and impede general maintenance access on
and about the roof.

Regardless of the system selected, secondary tieback
anchors must be provided in the vicinity of anticipated
suspended scaffold operations. Anchors must be designed
to support a 5,000-pound load in any direction. Where
feasible, anchors must be located to facilitate routine
inspection and load testing.

Facade tiebacks must be provided on buildings over 75
feet high. Facade tiebacks prevent wind-induced scaffold
kickout and uplift. Integrated systems such as channels
eliminate the need for contractors to drill into the facade or
improvise attachments.

Window-washing systems that are widely used in the
region of the project must be considered and the preferred
system and equipment be identified during design. In large
and/or highrise buildings, such glass surfaces as atrium
walls and skylights, sloped glazing, pavilion structures,
and windows at intermediate design surfaces must be
addressed.



3.15 Interior Facility Elements

For finishes refer to Section 3.16, Interior Finishes.

Partitions

Partitions should be selected for use based on the type
of space and the anticipated activity within that space.
For subdividing within tenant areas, preference should be
given to the use of prefinished, demountable partitions
that can be easily relocated with a minimum of time and
waste. The following should be evaluated: the volume

of people; their activities; the type, size, weight, and
function of equipment (mail carts, forklifts, etc.) that will
be used in the space; and any free-standing, moveable
or wall-mounted equipment that will impose lateral loads
(built-ins, wall-mounted televisions, etc.).

Each potential wall system must be evaluated for
structure, backing, finish, and protection factors. GSA
prefers partition systems that are simple to construct,
made from readily available materials, economical, and
easily moved and reassembled by common laborers.

Metal stud systems must meet the requirements ASTM
C754.The application and finishing of gypsum board
should follow standard ASTM C840. Adequate tolerances
should be designed where the top of a partition abuts the
underside of the building structure; allow for deflection
and long-term creep.

Partitions used at the perimeter of a humidified space
must include a vapor barrier. In computer rooms the need
for air plenum dividers below the floors must be checked.
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Interior Doors

Interior doors in tenant spaces should be flush, solid-
core wood doors. Steel doorframes should meet the
requirements of SDI Recommended Erection Instructions
for Steel Frames. Provide matching-edge veneers for
transparent-finished wood doors. Avoid the use of wood
doorframes except to match wood doors in specially
designed areas.

Ceiling Suspension Systems

The design of suspension systems for acoustical ceilings
must meet the requirements of ASTM C.635 for heavy-
duty systems and ASTM C.636.

Facility Specialties

Waste Removal Equipment

Waste is normally removed from GSA buildings by contract
maintenance firms. The firm will usually collect the waste
from receptacles in the occupied spaces into carts, which
will be taken to larger containers at the waste pickup
station. The firm will usually provide the containers as part
of its contract.

The minimum architectural requirements for waste
removal are: access for waste handling equipment from
the occupied areas of the building to the pick-up station;
housing for the on-site containers; and maneuvering
space for the collection vehicles. In calculating numbers

Interior Facility Elements
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of containers, assume separate containers for recyclable
materials (paper, bottles and cans, metals, and other
materials). Waste handling stations must be completely
screened by walls and doors or gates constructed of
materials complementary to those of the building.

Toilet Partitions and Accessories

Toilet partitions must be ceiling hung. They should

be metal or similarly durable construction. A large,
continuous mirror must be provided on at least one wall
of each toilet room.

The following toilet room accessories must be reviewed
and coordinated with the operations and building
management staff. Verify and get approval from the
building management for the selection and placement
of the following commercial grade products:

Toilet paper dispensers

Toilet seat cover dispensers

Paper towel dispensers and/or hand dryers
Soap dispensers

Waste receptacles

Feminine hygiene product dispensers and disposal
receptacles (only for women’s, unisex, and family
restrooms)

Baby changing stations (only in toilet rooms that
serve the public and family restrooms)

Mirrors
Grab bars
Clothing hooks

Locker Rooms

Gypsum wallboard must not be used as a substrate

for any shower room surface. Cover floors with hard
surfaces that can be disinfected. Lockers should be raised
off of the floor for cleaning. Locker rooms will have the
following elements:

Lockers with integrated combination locks or
padlocks (by employees)

Benches

Separate wet and dry locker room functions

Toilet room fixture counts coordinated with occupant load

Floor drains

Shower stall curtains

Shower room accessories: Soap dish, shampoo/soap
niche ledge, shower curtains, benches

Hair dryers (hand dryers mounted high)

Individual stalls

Full-length mirrors (for dressing)

Drinking Fountains

At least one water fountain should be provided on every
floor near toilet rooms and near auditoria. One drinking
fountain per location, and 50 percent of all fountains in
the facility, must be accessible to disabled persons per
ABAAS. Retain original fountains in historic buildings,
retrofitting hardware and remounting, when possible, to
provide access for the disabled. Where modifying historic
fountains is not practical (e.g., fountain mounted in stone
or other ornamental wall), supplement with new fountains
of similar materials and detailing to original fountains.



ARCHITECTURE AND INTERIOR DESIGN
Interior Finishes

3.16 Interior Finishes

Building Design Standards

The A/E must establish Building Design Standards

when designing the building for the purpose of creating
guidelines for all future interventions and alterations.

This will ensure a cohesive, consistent, and streamlined
approach for the building’s long-term design. When
selecting any finishes for projects in federally owned space,
refer to the Building Design Standard established for that
particular building as listed in the Asset Business Plan.

Minimum Standards for Finishes

GSA provides a tenant improvement allowance for
finishes and features within its rental charge. The tenant
may accept the finishes established as part of the
allowance or choose to upgrade at their expense, if they
comply with the Building Design Standards previously
established by the building designer. Codes, Executive
Orders, and LEED requirements may have a bearing on
the type of finishes in an area and must be consulted. For
fire safety requirements, see Chapter 7, Fire Protection
and Life Safety, Interior Finishes.

Designers must specify, where practical, finishes that
contain recycled, renewable, and/or reusable materials
and that eliminate or minimize the release of harmful
substances during installation and use. Finishes must be
specified based on the value they provide over their useful
life; considerations include maintenance and disposal
costs in addition to first cost.

Carpet

All GSA carpet selections must meet the NSF/ANSI 140
Standard, USDA Biobased carpet recommendations, and
comply with the GSA Carpet Specification Guide, see
Appendix D.

When selecting carpets, colors in the medium range are
preferred and show the least amount of stain and soiling.
Dark and light colors should be avoided, especially in
high-trafficked areas. Carpet tile is preferred and must
be used whenever there is access flooring, a cellular
floor, or a ducted floor system. This will ensure ease of
maintenance of the systems under the floor and also in
carpet replacements. The amount of foot traffic should be
considered when selecting carpet types and colors.

Resilient Floor

Resilient flooring materials include products such as
linoleum, rubber, cork, and vinyl. All linoleum products
must be made with ether recycled or renewable
ingredients, linseed oil, cork dust, natural jute fiber, or
wood powder salvaged from sawdust. Adhesives used to
install resilient flooring must be 100 percent solvent-free
and meet low-VOC requirements. Avoid surfaces that
require extensive use of volatile cleaning and waxing
compounds. Resilient flooring may be used in office
spaces to support tenant requirements and promote
improved indoor air quality, and in offices adjacent to
utilitarian spaces such as loading docks.

©
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Table 3-3

Materials Selection

Materials to Avoid

This list reflects the industry best practice of materials to avoid.
The intent is to remove the worst known offending materials from
a health standpoint, and to reduce and offset the environmental
impacts associated with the construction process. The ideal is

a future where all materials in the built environment are safe

and replenishable and have no negative impact on human

and ecosystem health. The precautionary principle guides the
list of best practice materials decisions. The PHAROS protocol
(www.pharosproject.net), developed by the Healthy Building
Network, is a valuable framework for evaluating sustainable
materials and a progressive tool for consumer benefit.

Additionally, projects are encouraged to eliminate all known
persistent bio-accumulative toxins, carcinogens, and reproductive
toxicants (source: the Living Building Challenge v 1.0, Draft

Version 1.1, December 2006).

As a best practice, the A/E is strongly encouraged not to specify
any products containing any of these materials or chemicals:

No added formaldehyde

Halogenated flame
retardants (halogenated flame
retardants include PBDE,
TBBPA, HBCD, Deca-BDE,
TCPP, TCEP, Dechlorane Plus,
and other retardants with
bromine or chlorine)

PVC (an exception is made
for PVC in wiring applications
where it is mandated by code)

Mercury (an exception
is made for low-mercury
fluorescent lighting)

CFCs

HCFCs

Neoprene (chloroprene)

Cadmium

Chlorinated polyethylene
and chlorosulfonated
polyethylene (HDPE and
LDPE are excluded)

Wood treatments containing
creosote, arsenic, or penta-
chlorophenol

Polyurethane

Lead (an exception is made
for solder and off-grid solar
battery systems only)

Phthalates

Materials to Use

Biobased and Rapidly Renewable Content
in Construction Materials

The project material selection will prioritize biobased and rapidly
renewable content in construction materials per Executive
Orders 13423 and 13514. GSA is required to buy biobased
content products as designated by the USDA BioPreferred
Procurement Program. For other products, the A/E must specify
biobased products made from rapidly renewable resources and
certified sustainable wood products either through FSC (Forest
Stewardship Council) or SFI (Sustainable Forestry Initiative) or
from salvaged sources.

Recycled Content in Construction Materials

The project material selection must prioritize recycled content
materials (postconsumer preferred) per Executive Order 13423.
GSA is required to buy recycled-content products that meet or
exceed the recycled content recommendations as designated

by EPA through the Comprehensive Procurement Guidelines
(CPG). Exceptions will be permitted only if written justification
is provided when a product is not available competitively, not
available within a reasonable period, does not meet appropriate
performance standards, or is only available at an unreasonable
price. For other products, the sum of postconsumer recycled
content plus one-half of the preconsumer content must constitute
at least 10 percent (based on cost) of the total value of the
materials in the project.
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Wayne Lyman Morse
United States Courthouse
Eugene, Oregon

Natural light pours in through
glass walls, clerestories,

and skylights, to animate

the curving white walls of

the public spaces.
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Table 3-4

Finish Selections for Indoor Air Quality

Paints and Coatings

All interior paints and coatings used on the
project must meet the following standards for
volatile organic compound (VOC) off-gassing:
Topcoat paints: Green Seal Standard GS-11,
Paints, First Edition, May 20, 1993.
All other architectural coatings, primers, and

undercoats: South Coast Air Quality Management
District (SCAQMD) Rule 1113, Architectural

Adhesives and Sealants

All adhesives and sealants used on the interior of the building (defined as inside of the weatherproofing
system and applied on-site) must comply with the requirements of the following reference standards:

Biobased adhesives and sealants in accordance with USDA’s BioPreferred guidelines

Adhesives, sealants, and sealant primers: SCAQMD Rule 1168 with a corresponding effective date of
July 1, 2005, and rule amendment date of January 7, 2005.

Aerosol adhesives: Green Seal Standard for Commercial Adhesives GS-36 requirements in effect on

October 19, 2000.

Coatings, effective January 1, 2004. VOC Limit VOC Limit
Architectural Applications (/L Less Water ) Substrate-Specific Applications (/L Less Water)

Architectural paints, coatings, Indoor carpet adhesives 50 Metal to metal 30

and primers _a_pplied to interior grams Carpet pad adhesives 50 Plastic foams 50

walls and ceilings per liter Wood flooring adhesives 100 Porous material (except wood) 50

Flats 50 (gL Rubber floor adhesives 60 Wood 30

Nor.wﬂats - - - - 150 gt Subfloor adhesives 50 Fiberglass 80

o merior frous metal spstten . 2s0gL e tle adhesies 05 Sealant Primers

Clear wood finishes: VCT and asphalt adhesives 50 Architectural nonporous 250

Varnish 350 g/l Drywall and panel adhesives 50 Architectural porous 775

Lacquer 550 g/l Cove base adhesives 50 Other 750

Floor coatings 100 g/L Multipurpose construction adhesives 70

Sealers: Structural glazing adhesives 100 Sealants

Waterproofing sealers 250 g/L Specialty Applications Architectural 250

Sanding sealers 275 g/L Nonmembrane roof 300

Al other sealers 200 g/L PVC welding 510 Roadway 250

Shellacs: CPVC welding 490 Single-ply roof membrane 450

Clear 730 gL ABS welding 325 Other 220

Pigmented 550 g/L Plastic cement welding 250

Stains 250 glL Adhesive primer for plastic 550 Aerosol Adhesives

Use reprocessed latex paint in accordance with Contact adhesive 80 General-purpose mist spray 65% VOCs by weight

EPA’s CPG and biobased paint on all painted Special-purpose contact adhesive 250 General-purpose web spray 55% VOCs by weight

surfaces where feasible. The A/E must require Structural wood member adhesive 140 Special-purpose aerosol

reprocessed latex paint be submitted and approved. Sheet applied rubber lining operations 850 adhesives (all types) 70% VOCs by weight

Follow the manufacturer’'s recommendations for the Top and trim adhesive 250

application and maintenance of all paint products.




Floor Perimeter Base

Where specified, floor perimeters must use a wall base
made of materials that provide long-term durability for
the use intended. Preferred base includes a low-emitting,
natural, and recyclable material such as, wood, stone,
terrazzo, ceramic tile, and recycled vinyl or rubber.

Wall Covering

Use wall covering that will maintain an acceptable
appearance in the location used for a minimum of 10
years. Wall coverings must be those that use nontoxic,
permeable, PVC free, bio-based, renewable or recyclable,
materials with low-VOC (volatile organic compound) or
VOC-free adhesives weighing not less than 13 ounces per
square yard or equivalent. Examples of these materials
include, but are not limited to, recycled cotton, sustainably
harvested wood, jute, sisal, wool, polyester, polyethylene,
and vinyl. Other wall covering examples include, but are
not limited to, stone and other hard surface elements

that meet code requirements, GSA specs, and Building
Design Standards. In the event the Government chooses
to install a high-performance paint coating in lieu of a wall
covering, the minimum standard is low-VOC Green Seal
Standard GS-11.

Window Covering

Provide adjustable window coverings at all windows

that are appropriate to the elevation, sun exposure and
daylighting, and operable window strategies. Provide
controls for coverings on clerestory and atria windows.

As applicable to support building performance, provide
automated blinds that respond to sun angle and internal
temperatures. Blinds and sun-filtering shades are preferred
over draperies, which have limited adjustments and are
difficult to clean and maintain.

ARCHITECTURE AND INTERIOR DESIGN

Interior Doors

The finish for doors in general office spaces should be
limited to a paint grade finish, wood, wood veneer, glass,
or glass front. Glass doors may be used at entrances to
tenant suites. Refer to the Building Design Standards.

Architectural Woodwork

For all new installations of wood products, use inde-
pendently certified forest products. For information on
certification and certified wood products, refer to the Forest
Certification Resource Center (www.certifiedwood.org), the
Forest Stewardship Council United States (www.fscus.org),
or the Sustainable Forestry Initiative (www.aboutsfi.org).

Wood products used must not contain wood from
endangered wood species, as listed by the Convention
on International Trade in Endangered Species. The list
of species can be found at the following website:
www.cites.org/eng/resources/species.html.

Particle board, strawboard, and plywood materials

must comply with Department of Housing and Urban
Development (HUD) standards for formaldehyde emission
controls. Plywood materials must not emit formaldehyde
in excess of 0.2 parts per million (ppm), and particleboard
materials must not emit formaldehyde in excess of 0.3
ppm. All materials composed of combustible substances,
such as wood plywood and wood boards, must be treated
with fire retardant chemicals by a pressure impregnation
process or other method that treats the materials
throughout as opposed to surface treatment.

Interior Finishes

97


www.certifiedwood.org
www.fscus.org
www.aboutsfi.org
www.cites.org/eng/resources/species.html

ARCHITECTURE AND INTERIOR DESIGN
Interior Finishes

U.S. Census Bureau Headquarters
Suitland, Maryland

Sustainability was a priority in the design of the headquarters,
and paramount in the choice of materials.
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Finishes for Public Space

Entrances and Vestibules
Select durable, moisture-resistant materials for entrances
and vestibules.

The depth of vestibules should be no less than 2,100 mm
(7 ft.) to minimize air infiltration. Provide means to prevent
dirt and moisture from accumulating on the entrance lobby
floor. Use walk off mats and grate systems at the building

entry.

Corridors

Public corridors should be designed in such a way

that each part of the building correlates with each other,
keeping a holistic and consistent design approach.
Wayfinding should be reflected in the material, colors,
and placement of finishes. Corridors that carry significant
foot traffic and provide major circulation pathways
throughout the building must have materials selected
that are extremely durable and require low maintenance.
To improve acoustic control in corridors adjacent to work
spaces, avoid specifying hard, reflective surfaces.

Doors along public corridors should be of a quality
equivalent to that of other elements in these spaces and
higher quality than those in the interior spaces. The finish
on both sides of the door should match. At interior spaces
with high levels of public use, provide glazed entry door
systems along public corridors.

ARCHITECTURE AND INTERIOR DESIGN

Stairways

For all open, internal, and circulation stairways use
finishes that match or relate to the adjacent spaces. For
stair treads, use noncombustible resilient materials with
nonslip nosing on the treads. Wall surfaces in these
areas should be drywall substrate with a simple,
straightforward finish such as paint or wall covering.
Absorptive materials are desirable in stairways for their
acoustic effect. Stair runs should have painted gypsum
board soffits where appropriate.

Doors between adjacent building areas and stairways
should match other doors in the building areas. Doors
should have the same finish on the interior and exterior.

In stairways used for utility purposes or only for emergency
egress, unfinished or painted surfaces are appropriate.
Always provide nonslip nosings on the treads. Utility and
egress stair doors should be painted metal.

Elevators

Passenger elevators usually receive the highest amount

of traffic in the facility. Their finishes should relate to the
entrance and lobby areas and should be focal points for
the interior design of the building. Although finishes need
to be durable, high-quality architectural design of cabs and
entrances is a priority. Surfaces should be scratch resistant
and easily replaced or refinished.

Interior Finishes
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Hard surface floors, such as stone, brick, or tile, are
usually poor choices because cab floors tend to be
unstable. Over time, grouted materials often loosen or
crack. Carpet, wood, or high-quality resilient materials are
better choices and perform well acoustically. Use carpet
materials with low pile height and high density.

Wall materials must present a high-quality image and be
sufficiently durable to take some abuse. Materials must be
installed on removable panels or other replaceable devices
to facilitate maintenance and renewal of finishes. Ceilings
must be replaceable. In passenger elevators recessed
down-lights or indirect fixtures should be used.

Finishes for freight elevators must be very durable

and easy to clean. Stainless steel walls and doors are
preferred. Flooring must be sheet vinyl or resilient vinyl
tile. Ceiling light fixtures must be recessed and protected
from possible damage.

Elevator and Escalator Lobbies

Elevator and escalator lobbies should harmonize with the
finishes used in the main entrance lobby or atrium. These
elements are functionally related to the public entrance
and lobby areas and, therefore, should be treated with
the same level of finish and compatible materials as those
spaces. It is appropriate to introduce special floor, wall,
and ceiling treatments, and distinctive lighting that should
be repeated on the upper floors for consistency.

Finishes for Tenant Space

This category of space comprises a large proportion of
area in Federal buildings. Designers should select where
possible and practical, recycled content materials that
are local or regional. When altering existing tenant space,
consider salvaged materials such as beams and posts,
flooring, paneling, doors, frames, cabinetry, brick, and
moveable walls.

Office spaces characteristically change with their
occupants, occupancy configurations, and utility require-
ments. Moveable wall systems should be considered

for maximum flexibility. Interior finishes should allow
these transformations to occur with minimal disturbance
and cost.

Carpet tiles should be used on raised access floor. Carpet
tiles must be adhered to floor panels with a VOC (volatile
organic compound) with a limit (g/L less water) of 50.
Adhesive-free installation is preferred.

The majority of the ceiling system for general office
space must be suspended acoustical materials to allow
for accessibility. Grid size and spacing should be based
on the building-planning module. Limited use of drywall
soffits must be used to delineate space and provide relief
from open expanses of acoustical tile materials. Drywall
ceilings must be located only where maintenance access
is not required.

The finish for solid core wood doors in general office spaces
should be limited to a paint grade finish and stained or
painted with low-VOC or VOC-free paints and stains. Glass
doors may be used at entrances to tenant suites.



Finishes for Training and Conference Rooms

These areas should be finished at levels of quality
equivalent to but differentiated from the adjacent office
areas. The material choices and spatial configurations
should be appropriate for the use of the space. In
addition, the application of tackable acoustic wall panels,
whiteboard wall coverings and rails for the display of
presentation materials within these spaces is appropriate.
Coordinate all lighting, audiovisual, communication, and
technology requirements with the building systems.

Customer Specific Finishes

Court buildings, border stations, and child care centers
have special requirements for finishes. See the respective
design guides for finish requirements.

Finishes for Building Support Space

Toilet Rooms

Continuous vanities of stone, artificial stone, or solid
surface material must be designed for lavatories. Sinks
must be under-mounted.

Toilets are part of the permanent building core and must
be designed with good quality, long-lived finishes.

General-use toilets—Toilets are part of the permanent
building core and must be designed with good quality,
long-lived finishes. They are an extension of the public
spaces of the building. Toilet partitions must be suspended
from the ceiling or extended from walls to expedite
cleaning and avoid soil buildup at floor supports.

Use ceramic or porcelain tile for the floors and walls
in toilet rooms. Carefully chosen patterns and colors can
enhance the design image.
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Seamless vanities of stone, artificial stone, or solid-
surface material must be designed for lavatories. Lavatory
bowls must be under-mounted and have front lips that
keep water from spilling onto the floor.

Provide a large, continuous mirror on at least one wall
of each toilet room.

Locker Rooms

Use ceramic or porcelain tile for the floors and walls in
locker rooms. Ceilings must be solid with water resistant
finishes.

Table 3-5

Indoor Air Quality Before Occupancy

The A/E must specify a flush-out before occupancy using the
following parameters:

After construction ends and with all interior finishes installed,
new filtration media must be installed and the building flushed
out by supplying a total air volume of 14,000 ft3 of outdoor air
per ft? of floor area while maintaining an internal temperature
of at least 60° F and, where mechanical cooling is operated,
relative humidity no higher than 60 percent.

The space can only be occupied following the delivery of a
minimum of 3,500 ft* of outdoor air per ft? of floor area to the
space, and provided the space is ventilated at minimum rate
of 0.30 cfm/ft? of outside air or the design minimum outside
air rate, whichever is greater, a minimum of three hours before
occupancy and during occupancy, until the total of 14,000 ft3/ft?
of outside air has been delivered to the space.

Interior Finishes
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Storage Rooms
Storage rooms will have painted walls and VCT flooring.

Mechanical, Electrical, and Communication Spaces
Walls and ceilings of all equipment and maintenance
shops should be gypsum board, concrete masonry
surfaces or other durable surfaces; exposed batt or other
forms of insulation should not be used at wall surfaces.
Paint walls and ceilings in mechanical and electrical
spaces. Floors will be sealed or painted concrete.

Table 3-6

Construction Waste Management

The A/E must specify that the contractor develop a plan for con-
struction waste management to divert at a minimum 50 percent
of construction waste materials. As industry best practice, these
percentage levels per material type are strongly encouraged:

Best Practice

Material Percentage Diverted
Metals 95%
Paper and cardboard and plastic wraps 95%
Rigid foam, carpet, and insulation 90%
All others’, combined weighted average 80%

*Asphalt; concrete and concrete blocks; brick, tile, and masonry materials;

untreated lumber; plywood, oriented strand board, and particle board;
gypsum wallboard scrap; glass; plumbing fixtures; windows; doors;
cabinets; architectural fixtures; millwork, paneling, and similar; electric
fixtures, motors, switch gear, and similar; HVAC equipment, duct work,
control systems, switches.

Custodial Spaces

Janitor's closets will have painted walls and ceramic tile
floor and base.

Maintenance Shops
Maintenance shops will have painted walls and waterproof
floors.

Building Engineer’s Office and Security Control Center
The building engineer’s office and security control center
will have painted walls and vinyl tile floors.

Finishes for Specialty Areas

Food Service Areas

These areas are operated under concession agreements.
Finishes are governed by health regulations and the
requirements of the concessionaire. Designers should
coordinate their work with the GSA handbook Concession
Management Desk Guide PMFC-93.

Kitchens/Lounge Areas

This section describes smaller kitchens typically used

by employees. Flooring in these kitchens should be
resilient. Walls should have durable, washable finishes
such as vinyl wall covering or ceramic tile, depending on
intensity of use. Ceilings should be acoustic material with
consideration given to the use of moisture resistant ceiling
materials in kitchens with higher humidity.



ARCHITECTURE AND INTERIOR DESIGN
Artwork

3.17 Artwork

The A/E lead designer is substantially involved in the
integration of art into the design of new or existing Federal
buildings and must personally participate as a member

of the Art in Architecture panel (see Introduction for brief
description of panel’s responsibilities).

The Art in Architecture project begins concurrently with

the selection of the A/E and is timed so that the artist or
artists have sufficient time to collaborate with the A/E on
integrating their work into the overall design concept for
the building.

Please consult the Art in Architecture Program Policies
and Procedures.

When artwork from the Fine Arts Collection, including
works previously commissioned through the Art in
Architecture program, is installed in or on the grounds of a
Federal facility, GSA policy is to retain the existing location
of the artwork. The funding available for art will be used to
conserve the artwork, to enhance its presentation, and to
provide interpretive information such as a plaque.

For more information, please consult the Fine Arts
Policies and Procedures.

Cris Bruch, Artist
Shortest Distance

Wayne Lyman Morse
United States Courthouse
Eugene, Oregon

Artist Cris Bruch was one of
four artists commissioned by
the Art in Architecture program
to create works for the new
courthouse. Shortest Distance
is installed on the front plaza.
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3.18 Signage

Signage Master Plan

A proposed Signage Master Plan inclusive of facility
interior through the areas covered by the First Impressions
Program, including parking areas, must be developed by
the A/E and reviewed by the regional chief architect and
the First Impressions program manager for consistency
and design before fabrication and installation. Signage
must identify site entrances, parking, and the main
building entrance. Contact the GSA First Impressions
National program manager for additional information
regarding signage in Federal facilities.

Note: Site signage is found in Chapter 2.

Graphics and signs must be clear and simple, and must
be standardized to ensure easy identification of the
building entrance, parking, and all the tenant agencies
and services located in the building. Signs combining
pictograms and printed messages are recommended for a
more universal understanding. Sign design must comply
with ABAAS; Underwriters Laboratory (UL)— Illuminated
Signs Standard; and OSHA standards for safety signs.

Signage in historic buildings must be compatible with
original designs, using historic finishes, colors, and
typefaces. Typefaces must be acceptable within ABAAS
requirements; signs required to comply with ABAAS must
have sans serif characters.

Signage must be designed to be adjustable for tenant
moves and changes. These techniques should be specified
to ensure easy maintenance and compatible expansion.

Integrating electronic monitors and other available

new technology is an important design consideration.
Employing electronic means to display building amenities,
missing persons, Federal job postings, building-related

messages, and other public notices makes updating
easier and reduces clutter. While using new technology
is useful and conveys progress, it is important that these
installations be successfully integrated into the building’s
architecture, most particularly in historic buildings.

Additional information about GSA graphic standards can
be found at www.gsa.gov/logo.

Cornerstone

A cornerstone is required for all new buildings as a

part of the exterior wall. The cornerstone must be a cut
stone block having a smooth face of size adequate to
present the following incised letters: UNITED STATES OF
AMERICA, (PRESIDENT'S NAME), PRESIDENT, GENERAL
SERVICES ADMINISTRATION, (ADMINISTRATOR’'S NAME),
ADMINISTRATOR, (YEAR OF PROJECT COMPLETION). Only
these two names are allowed on the cornerstone. The
words UNITED STATES OF AMERICA should be in letters 50
mm (2 in.) high and other letters should be proportionally
sized by rank.

All names should be those individuals in office at the time
construction funds were appropriated, if construction is
completed during a subsequent President’s term of office.

Emergency Evacuation Route Signage

Emergency evacuation route signage must be posted in

a tamper-resistant frame or engraved on a placard that is
mounted on the walls in each passenger elevator lobby,
freight elevator lobby, and any mechanical spaces that
may be occupied by contractors or other personnel not
familiar with floor layouts and exit locations. The minimum
size of the signage must be 82 inches by 11 inches. This
signage must be depicted in either landscape or portrait


www.gsa.gov/logo

form depending on the architectural layout and orientation
of the elevator lobbies at each floor. Provide labeling as
required in PBS ORDER 3490.1.

The signage must consist of a CADD-generated floor plan
for each floor with the evacuation routes identified (show
routes to two different exits with directional arrows).
Provide a “YOU ARE HERE” designation pointing directly

to the sign’s final installed orientation. Also, provide a
main heading titled “EVACUATION PLAN.” This signage may
contain a zoomed-in core area of the building (for a larger
view of routes) if all evacuation routes and evacuation
stairways are legibly shown. The signage must contain a
legend for clarification purposes of any additional items
shown on these evacuation plans. For buildings that have
occupant evacuation elevators and/or fire service access
elevators, note on plans with the appropriate signage. For
other buildings, include the following statement on plans
“IN CASE OF FIRE DO NOT USE ELEVATORS—USE STAIRS,”
unless there have been acceptable elevators provided for
emergency egress.

Registry of Builders and Designers

A plaque must be placed inside the building with the
names of the individuals on the GSA project design
team, the consultant architects and engineers, the on-site
construction managers, and the construction workers
inscribed on the plaque. The GSA project manager will
provide the specifications for the design and construction
of the plaque.

All signage in public areas of Federal buildings must
comply with Federal, State, and local code requirements
and must meet ABAAS requirements, UL—Illuminated
Signs Standard, OSHA Standards for safety signs, and
Federal Standard 795.

ARCHITECTURE AND INTERIOR DESIGN

Standard Public Signs

This sign list distinguishes between mandatory lobby
messages and those that are included due to a presidential
directive or through tradition. Signage must mitigate
clutter and be designed to be adaptable. A comprehensive,
permanent, aesthetic system must be used.

Mandatory (messages that must be displayed before
passing through security):

Nonsmoking signs (with symbol) are to be placed by
entry doors. (No smoking is allowed within 25 feet of a
building entrance or opening).

Accessible entry signs (with symbol) are to be placed at
entry doors.

Signs prohibiting weapons—Federal Weapons Warning
(Title 18, Section 930) are to be placed by the security
approach.

Signs regarding search procedures—Federal Management
Regulation—Rules and Regulations Governing Conduct on
Federal Property (Title 41 CFR, Part 102-74,Subpart C) are
to be placed by the guards’ desk.

Signs requiring display of Federal identification—
Federal Management Regulation—Rules and Regulations

Governing Conduct on Federal Property (Title 41 CFR, Part

102-74,Subpart C) are to be placed by the guards’ desk.

Rules and Regulations Concerning Public Buildings and
Grounds—Federal Building Regulations (Title 41,101-20.3).

Signage

Presidential Directive
Missing Children Posting

Tradition

Photographs of
the President and
Vice-President—
Executive Branch
Identification (sizes:
20x24 inches, 11x14
inches, 8x10 inches).

The Bill of Rights,
Constitution, and
Declaration of Independence
Charters of Freedom Display.
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3.19 Alterations in Existing Buildings and Historic Structures

E. Ross Adair Federal Building
and U.S. Courthouse
Fort Wayne, Indiana

Originally a postal lobby, this
first floor space retains its
historic finishes and features:
marble floors, marble walls,
decorative plaster ceilings,
and ornamental cast-aluminum
door and window surrounds.

The general goal of alteration projects is to meet the P100
standards for new projects. Renovation designs must
satisfy the immediate occupancy needs and anticipate
additional future changes. As they are remodeled, building
systems should become more flexible and adaptable to
changing occupancy needs.

Alteration projects are defined at three basic scales:
refurbishment of an area within a building, such as a floor
or a suite; major renovation of an entire structure; and
upgrade/restoration of historic structures.

In the first instance, the aim should be to satisfy the
program requirements within the parameters and
constraints of the existing systems. The smaller the area

in comparison to the overall building, the fewer changes
to existing systems should be attempted. Components,
equipment, and construction should match the existing as
much as possible to facilitate building maintenance.

In the second case, the opportunity exists to approximate
the standards and flexibility of a new building, within the
limits of the existing space and structural capacity.

Where a historic structure is to be altered, special
documents will be provided by GSA to help guide the
design of the alterations. The most important of these

is the Building Preservation Plan, which identifies zones
of architectural importance, specific character-defining
elements that should be preserved, and standards to be



employed. Refer to pages 1-14 in The Secretary

of the Interior's Standards for Rehabilitation and
Guidelines for Historic Preservation. For some buildings
a Historic Structures Report is also available. Early and
frequent coordination between the architect, state historic
preservation officer, regional historic preservation

officer, preservation specialists, external review groups,
and other appropriate GSA specialists is imperative to
timely resolution of conflicts between renovation and
preservation goals.

To the extent feasible, GSA seeks to achieve the
rehabilitation of historic structures. Rehabilitation is
defined as the act or process of making possible a com-
patible use for a property through repair, alterations, and
additions while preserving those portions or features that
convey its historical, cultural, or architectural values.

In general, alterations in historically significant spaces
must be designed contextually to blend with original
materials, finishes, and detailing, and to ensure a uniform
and inviting first impression. When substantial repairs or
alterations are undertaken in significant and highly visible
locations, opportunities must be sought to restore original
features that have been removed or insensitively altered,
to re-establish the original design integrity of the space.
Alterations affecting the configuration of significant spaces
should be as transparent as possible, using glass and
contemporary materials, as appropriate, to minimize the
visibility of the alteration(s) while subtly distinguishing
new construction from original construction.

The architectural, mechanical, and electrical systems in
historic buildings often differ greatly from today’s design
and construction standards, and frequently many of these
building systems need to be upgraded substantially or
completely rebuilt or replaced. The end result should be a
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building whose architectural, mechanical, and electrical
systems support its modern use while retaining its historic
and architectural character.

Understanding the exact requirements of the user is
essential to effectively implement the program for remodel
projects. Close interaction between designers and users,
to communicate and incorporate program information
during the concept design phase, will enable the designers
to meet the users’ needs without incurring excessive
construction cost. Practical solutions often develop in a
dialogue with the users that would not have been relayed
by an administrator.

Alteration design requires ingenuity and imagination. It
is inherently unsuited to rigid sets of rules. Each case is
unique. The paragraphs that follow are intended to be
guidelines and helpful hints to be used when appropriate
and disregarded when not.

Evaluation of Existing Systems

Every alteration project includes an evaluation that
describes the physical condition of building systems,
identifies variances from present codes, and notes
available capacity for structural, mechanical, electrical,
and communications systems.

Code Requirements for Alterations

For most major renovations an evaluation of code
deficiencies is appropriate. See Chapter 1, Nationally
Recognized Codes and Standards, Code Requirements
for Alterations. Code deficiencies that relate to life safety,
particularly egress, should be remedied. Strict adherence
to the letter of the code is often impossible. An equivalent
method of protection will have to be developed to achieve
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an equal or greater level of safety. See Chapter 1, Purpose
of the Facilities Standards for the Public Buildings Service.
Architects will be expected to work closely with the GSA
regional fire protection engineer, who will have final
authority on life safety code compliance issues. Alternative
approaches outlined in state historic building codes,
rehabilitation codes, and performance-based codes to
resolve conflicts between prescriptive code requirements
and preservation goals should be explored.

For alteration projects, meet current codes unless a special
hazard is created by combining new and old systems.
When such conflicts occur they need to be resolved with
the GSA project manager.

See Chapter 7, Fire Protection and Life Safety, for
additional information.

Asbestos in Renovation and Demolition Projects

The OSHA construction standard for asbestos contained in
29 CFR 1926.1101 requires that surfacing and thermal
systems insulation in buildings constructed before January
1,1981, be presumed to contain asbestos unless proven
otherwise through sampling and testing. While buildings
constructed after 1980 are not specifically regulated,
OSHA still requires building owners to use due diligence
to identify any suspect asbestos-containing material.

In addition, the EPA National Emission Standards for
Hazardous Air Pollutants (NESHAP) (40 CFR Part 61)
require that before the commencement of a demolition

or renovation, the building owner or operator thoroughly
inspect the affected facility where the demolition or
renovation operation will occur for the presence of
asbestos. NESHAP is silent regarding the age of the
building. While the use of asbestos-containing building
materials has declined significantly over the last few
decades, it must be noted that asbestos has not been

entirely banned. Even today asbestos sometimes finds
its way into such products as drywall mud and flashing
cement.

Therefore, before the design of a renovation or demolition
project, an evaluation must be conducted to determine

if asbestos is present in the project area. This evaluation
includes the review of any available asbestos surveys and
consultation with GSA regional environmental, health, and
safety offices.

If asbestos is present, presumed, or suspected in the
project area, a prealteration asbestos assessment must
be performed to determine whether and to what extent
asbestos may be disturbed (41 CFR 102-80.15). A site
inspection is required. Presumed and suspected asbestos
must be sampled and tested. Inaccessible areas affected
by the project must also have “destructive” samples
collected and tested.

Projects with the potential to disturb asbestos must
include controls to protect the construction contractor,
building occupants, the public, and the environment. GSA
complies with State and local asbestos regulations where
they exist, in addition to the Federal NESHAP, including
notification requirements. Designers should consult with
GSA regional environmental, health, and safety offices
for specific guidance. Waste containing asbestos is
generally not considered as hazardous waste but must be
transported and disposed of in accordance with Federal,
State, and local environmental regulations.

Commemorative Plaques

Design commemorative plaques to blend with the
surrounding architectural finishes and fabricate in high-
quality materials resistant to damage by impact and
other risks common to high traffic areas. Avoid damaging
masonry wall materials by anchoring into mortar joints



only, or devise other nondestructive support acceptable
to GSA. For historic facilities, use historic features such
as original signage and ornamental hardware as a guide
for selecting plague materials, finishes, detailing, and
lettering styles. All sign installations in restoration zones,
such as historic entrance lobbies and ceremonial spaces,
are subject to NHPA Section 106 review, coordinated by
GSA’s regional historic preservation officer (RHPO). Sign
placement, anchoring, size, and design must be approved
by the RHPO before external reviews are initiated or
plaques are fabricated. The RHPO needs to approve the
location.

Mechanical Electrical Systems
in Renovated Buildings

Vertical Distribution

Retain original elevator doors when they are significant
to the original building fabric. Base the design for new
hoist way and cab doors on the detailing of the original
doors. Match original materials and adapt ornamentation
as necessary to comply with code.

Maintain original hardware wherever possible; upgrade

as needed to provide functionality. New lobby and corridor
floor landing indicators should be scaled to avoid the
destruction of original ornamental finishes that framed

the original indicators.

Horizontal Distribution

Fortunately, many older buildings have tall floor-to-floor
heights, which give the architect two options: a raised
access floor or a very deep ceiling space.

The other option is to create a deep ceiling space and
zone it carefully for the most efficient fit of all engineering
systems. Ceilings should never be dropped below the level
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of the window head. In historic buildings, care should
be taken not to allow the installation of dropped ceilings
to damage character-defining architectural details and,
if possible, to maintain visual access to such details.
Carefully designed exposed system installations are
encouraged in workspaces where exposing systems will
a) enable original ornamental ceilings and finishes to
remain exposed, b) maintain original high ceiling volume
and daylight in new open space offices, or ¢) avoid
disturbing hazardous materials such as asbestos.
Exposed systems in historic spaces should be designed
to minimize interference with historic details.

William Kenzo Nakamura
U.S. Courthouse
Seattle, Washington

During the renovation of the
building’s interior in 1983-1984,
the public elevator lobbies were
restored but retain their original
finishes and locations.
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In narrow buildings, it may be possible to create a furred
horizontal space adjacent to the exterior and core walls,
which can be used as a raceway for utilities. Vertical furring
on columns and walls for receptacles is another possibility
and can be integrated as an architectural feature. If space
is tight, all-water or water-and-air systems should be
considered for air conditioning, instead of all-air systems.

Utility distribution in historic buildings is the most difficult
because ceilings and floors often have to be preserved or
restored. In these cases, decentralized air conditioning
units with little or no ductwork become feasible. Prewired
systems furniture, which is available in wood, is also a
very good solution.

Space Planning Strategies

It may be necessary to design a slightly larger space
allocation—about 12 m? (135 sq.ft.) per person—for
office layouts in older buildings. This compensates for
less than ideal bay sizes and existing wall configurations.
The planning standards described earlier in the Facilities
Planning section should be used as much as possible.

Prewired systems furniture may be an appropriate
solution for distribution of power and communications
wiring in renovated buildings. Open plans have been
used successfully in historic buildings. Furniture systems
must be selected with great care to minimize any adverse
impact on the historic features of the building. Modular
furniture system dimensional planning restrictions, best
adapted to large open office areas, may have limited
feasibility in older structures with short or irregular
structural spans.

Acoustics in Historic Buildings

Hard surfaces often predominate in old buildings and
create resonance and echoes. While it may be possible to
upgrade the acoustical environment, this should not be
done at the expense of the historically significant features
of the building. See the Acoustics section in this chapter.

Alteration of Building Elements

Design alterations to avoid damaging original finishes
in preservation zones as defined in the Historic Structure
Report or the Building Preservation Plan.

Refer to Building Elements Section of this chapter for
references regarding treatment of existing windows. See
also GSA Technical Preservation Guideline Upgrading
Historic Windows.

Exterior masonry should be cleaned first and then
repointed. Elastomeric joints should be resealed.

Uncommon Products Used in Rehabilitations

In historic preservation it may be necessary to specify
uncommon materials that may be hard to find. These
products may be described with the supplier's name and
address in the specifications. If more than one supplier
exists, multiple manufacturers must be stated. The
specifications should also contain a note stating: “The
use of a trade name in the specifications is to indicate a
possible source of the product. The same type of product
from other sources must not be excluded provided it
possesses like physical characteristics, color and texture.

Do not install new equipment on structural glass, marble,
or ceramic tile.
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4.1 Goals and Objectives

This chapter provides structural design criteria for
buildings and for building systems constructed of con-
crete, masonry, steel, and wood. The design requirements
provided here, or cited by reference, are based on the
International Building Code, ASCE standards, industry
standard practices and FEMA guidelines. Deviation from
these criteria, where a valid need exists or an alternative
solution is more desirable, may be accepted subject to
evaluation and approval by GSA. See Chapter 1 General
Requirements Section 1.2, Deviations from the P100.

The use of special construction, innovative methods,
and the installation of any material is permitted when
necessary, advantageous, and economical. However,
specifying new or untried materials or methods of
construction should be avoided until the merits of the
methods or materials have been established. When

the merits are established, new, unusual, or innovative
materials, systems, or methods may be incorporated
into designs when evidence shows that such use is in
the best interest of the Government from the standpoint
of economy, lower life-cycle costs, and quality of
construction. When new and innovative methods and
materials are proposed for a specific building, a peer
review panel, determined by GSA, must evaluate the
adequacy of the methods, systems, and materials pro-
posed by the engineer. The evaluation will be based on
the best interest of the Government from the standpoint
of economy, lower life-cycle costs, and quality of
construction.

Three characteristics distinguish GSA buildings from
buildings built for the private sector: longer life span,
changing occupancies, and the use of a life-cycle cost
approach to determine overall project cost.

STRUCTURAL ENGINEERING
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GSA generally owns and operates its buildings much
longer than private sector owners. Accordingly, a higher
level of durability and serviceability is required for all
systems. In terms of structural design, this has resulted
in more stringent requirements than those stipulated in
model building codes; the floor load capacity requirement
described in Section 4.9, Structural Load Requirements,
is an example.

During the life span of a typical GSA building, many
minor and major alterations are necessary as the mis-
sions of Government departments and agencies change.
The capability to accommodate alterations must be
incorporated into the building from the outset. In some
cases structural systems should be designed to provide
some leeway for increases in load concentrations in the
future. They should also be designed to facilitate future
alterations, e.g., the cutting of openings for new vertical
elements such as piping, conduit, and ductwork.

Security is an important consideration in structural design.
Structural building systems and elements must support
risk mitigation efforts to reduce casualties, loss of critical
functions, and property damage.

Harvey W. Wiley Federal
Building for the FDA
College Park, Maryland

Metal trusses support large
skylights in the 60-foot high
wedge-shaped atrium.
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4.2 References

Codes and Standards
The codes and mandatory standards adopted by GSA for

the design of all new buildings are discussed in Chapter 1.

Additional codes and standards for the design of structural
systems are included in the text of this chapter and listed
in Appendix B1, References.

IBC for Structural Design of New Buildings

The structural design (including wind, snow, and
earthquake) of new buildings, structures, and portions
thereof must be in full compliance with the latest edition
of the International Building Code (IBC). Unless other-
wise specified, all new buildings must be classified

as Occupancy Category Il structures according to
Chapter 16 of the IBC.

ISC Security Standards

The ISC Physical Security Criteria for Federal Facilities
apply to new construction of Federal office buildings and
courthouses. Where prudent and appropriate, the criteria
apply to major modernization projects.

The criteria are intended for design and security
professionals in the development of detailed project
requirements to reduce the potential for widespread
catastrophic structural damage and the resulting injury
to people. Because the criteria allow flexibility and are
therefore subject to interpretation, users must prepare
project-specific requirements.

The designer must exercise good judgment when applying
these criteria to ensure the integrity of the structure and

to obtain the greatest level of protection practical given

the project constraints. There is no guarantee that specific
structures designed in accordance with this document will
achieve the desired performance. However, the application
of the criteria will enhance structural performance if the
design events occur.

Designers of GSA projects must contact the GSA/PBS
Office of the Chief Architect to obtain access to the ISC
Physical Security Criteria for Federal Facilities.

Methods and References

The ISC Physical Security Criteria for Federal Facilities
require that all building components requiring blast
resistance be designed using established methods and
approaches for determining dynamic loads, structural
detailing, and dynamic structural response. Design and
analysis approaches must be consistent with those in
the technical manuals (TMs) listed in the ISC Physical
Security Criteria for Federal Facilities.

The ISC Physical Security Criteria for Federal Facilities
addresses: alternative analysis and mitigation, blast
engineer qualifications, compliance with risk assessment,
design narratives and calculations, loads and stresses,
progressive collapse, protection levels, structural and
nonstructural elements, and basic approaches to blast-
resistant design.
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4.3 Alterations in Existing Buildings and Historic Structures

Alteration requires ingenuity and imagination. It is
inherently unsuited to rigid sets of rules, since each
case is unique. It is recognized that total compliance
with standards may not be possible in every case.
Where serious difficulties arise, creative solutions that
achieve the intent of the standard are encouraged.

Where a historic structure is to be altered, GSA will
provide special documents to help guide the design

of the alterations. The most important of these is the
Building Preservation Plan (BPP), which identifies
zones of architectural importance, specific character-
defining elements that should be preserved, and
standards to be employed. For some buildings a
detailed Historic Structures Report is also available.
See Chapter 1, General Requirements.

U.S. Post Office and Courthouse
Brooklyn, New York

A ten-year preservation and
expansion effort rescued this
1892 landmark. The restored
four-story atrium brings natural

light into the heart of the building.
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4.4 Design Standards

In selecting load resisting systems, the goals are
simplicity of the structural framing layout and symmetry
in the structural system reaction to design loadings.
The selection must consider the need for economy,
function, and reliability.

Both load resistance factor design (LRFD) and allowable
stress design (ASD) are acceptable design procedures for
GSA buildings. If LRFD is chosen, the design narrative
must specifically address floor vibration.

4.5 Structural Systems

Cast-in-Place Systems

Systems that have fewer limitations in cutting openings
during future alterations are preferred over other systems.

Precast Systems

Precast floor framing systems should be used only for

GSA office buildings when the design can be demonstrated
to adapt well to future changes in locations of heavy
partitions or equipment. Precast systems may be consid-
ered for low-rise structures such as parking garages,
industrial buildings, and storage and maintenance facilities.

Pretensioning and Posttensioning Systems

As with precast floor framing, these systems should be
used only when the design can be demonstrated to not
impede future flexibility. These systems should not be
used where they compromise blast mitigation.

United States Courthouse
Hammond, Indiana

The four-story courthouse is
composed of twin monolithic
limestone-clad wings joined

by a three-story, glass-walled
atrium with a vaulted ceiling.
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4.6 Progressive Collapse 4.7 Building Materials

Assessment of the potential for progressive collapse
and the evaluation of risk reduction measures must be

in accordance with the Progressive Collapse Analysis and
Design Guidelines for New Federal Office Buildings and

Major Modernization Projects. Designs that facilitate

or are vulnerable to progressive collapse must be avoided.

Designers may apply static and/or dynamic methods of

analysis to meet this requirement. Ultimate load capacities

may be assumed in the analyses.

In recognition that a larger-than-design explosive (or other)
event may cause a partial collapse of the structure, new
facilities with a defined threat must be designed with a
reasonable probability that, if local damage occurs, the
structure will not collapse or be damaged to an extent
disproportionate to the original cause.

All building materials and construction types acceptable
under the model International Building Code are allowed.
However, special consideration should be given to
materials that have inherent ductility and are better able
to respond to load reversals (i.e., cast-in-place reinforced
concrete and steel construction). Careful detailing is
required for material such as prestressed concrete, precast
concrete, and masonry to adequately respond to the
design loads. The construction type selected must meet
all performance criteria of the specified level of protection
of the ISC.

BEST PRACTICE

LESSONS LEARNED FROM

HURRICANES KATRINA AND RITA

Rooftop mechanical
equipment must be designed
to withstand hurricane
wind loads. The structural
engineer must detail how the
equipment is attached to the
structure.

Perimeter security systems
can prevent storm surges from
impacting the building.

Windows designed to meet
ISC glazing protection level
3b held up well during the
hurricane.

Roof ballast from adjacent
structures caused some
windows to fail.

Outside louvers must be
capable of withstanding
hurricane-wind-driven rain.

Also refer to “Performance
of Physical Structures
in Hurricane Katrina
and Hurricane Rita: A
Reconnaissance Report,
NIST Technical Note 1476.”
Visit http://www.bfrl.nist.
gov/investigations/pubs/
NIST_TN_1476.pdf.


http://www.bfrl.nist.gov/investigations/pubs/NIST_TN_1476.pdf
http://www.bfrl.nist.gov/investigations/pubs/NIST_TN_1476.pdf
http://www.bfrl.nist.gov/investigations/pubs/NIST_TN_1476.pdf
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4.8 Building Elements

United States Courthouse
San Diego, California

Floor Vibration

The floor-framing members must be designed with a
combination of length and minimum stiffness that will not
cause vibration beyond the “slightly perceptible” portion of
the Modified Reiher-Meister Scale or equivalent vibration
perception/acceptance criteria. Recommended vibration
design criteria for general office space should be based

on T. M. Murray, Tips for Avoiding Office Building Floor
Vibrations, Modern Steel Construction, March 2001, and
Steel Design Guide Series 11, Floor Vibrations Due to
Human Activity, American Institute of Steel Construction.
More stringent vibration considerations may be required
for fixed seating areas such as those in courtrooms or
judges’ chambers.

Nonstructural Elements

All nonstructural elements, components, and equipment
located within a building or on the site must be anchored
and/or braced to withstand gravity, wind, seismic,
temperature, and other loads as required by IBC for new
buildings and ASCE/SEI 41 for existing buildings.

Building Facade

The building facade must be designed and detailed so
connections will be corrosion resistant, can accommodate
movements, and can resist the imposed forces.

Footings

Footings and permanent support structures, such as
tiebacks, must not project beyond property lines.
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4.9 Structural Loads 4.10 Geotechnical Considerations

Design loads must be in accordance with The requirements for the geotechnical engineering investigation
International Building Code (IBC) except as noted: and report are listed in Appendix A, Submission Requirements.

Flexibility in the Use of Space

Since locations of corridors are not always known

until after the completion of construction documents
and are subject to change over time, use a uniform live
load of 4.75 kPa (100 pounds per square foot) over the
entire floor area for all elevated slabs, which includes
the 0.74 kN/m? (15 psf) partition load as required by
the IBC. Areas with higher live loads than this must be
designed for the code required minimum or the actual
live load, whichever is greater.

Live Load Reductions

Do not use live load reductions for 1) horizontal framing
members, 2) transfer girders supporting columns, or
3) columns or walls supporting roofs where mechanical
equipment can be located. Live load reductions must be
considered in the design of foundation members regard-
less of the restrictions placed on individual members.

Telecommunication Closets

Use 4.75 kPa (100 psf) minimum distributed live load
capacity, which exceeds the minimum live load capacity
stated in EIA/TIA Standard 569, standard part 7.2.3 of
2.4 kPa (50 psf). Verify if any equipment will exceed this
floor load requirement.

Telecommunication Equipment Rooms

The floor-loading capacity of telecommunication
equipment rooms must be sufficient to bear both the

distributed and concentrated load of installed equipment.

EIA/TIA Standard 569 prescribes a minimum live

load capacity for distributed loads of 12.0 kPA (250 psf)
and a minimum concentrated live load of 4.5 kN (1,000
pounds) over the area of greatest stress to be specified.

Pioneer Courthouse
Portland, Oregon

A National Historic Landmark,
the Pioneer Courthouse is
shown supported on pin piles
as the stone foundation is
prepared for seismic base
isolation. Seventy-five friction
pendulum isolators were
placed under the building,
allowing the building to move
18 inches in any direction
during a seismic event.
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4.11 Seismic Safety Standards

United States Courthouse
Seattle, Washington

Several innovative structural
concepts were undertaken
in the construction of this
courthouse, resulting in
significant cost savings and
improved building safety.
Primary among these was

a hybrid shear-wall core to
provide seismic safety.

Proper seismic design is of basic life safety importance
in Federal buildings. The following section describes
requirements for seismic safety for new construction
and existing buildings.

Seismic Performance

The performance objective of a seismic upgrade is life
safety, defined as safeguarding against partial or total
building collapse, preventing the obstruction of entrance
or egress routes, and preventing falling hazards in a
design basis earthquake.

Seismic Safety Standards
for Existing Federally Owned Buildings

Seismic Evaluation and Mitigation of Existing Buildings
Not all seismic deficiencies warrant remedial action.
Seismic upgrading is an expensive and often disruptive
process, and it may be more cost effective to accept

a marginally deficient building than to enforce full
compliance with current standards.

Evaluation and mitigation of existing GSA buildings must
meet the requirements of ICSSC RP 6 (NISTIR 6762),
Standards of Seismic Safety for Existing Federally Owned
and Leased Buildings, with the following modifications:

Evaluation of existing buildings must be in accordance
with the provision of the ASCE Standard, Seismic
Evaluation of Existing Buildings, ASCE/SEI 31.The
primary objective of the standard is to reduce the life-
safety risk to occupants of Federal buildings and to the
general public. Life safety is the minimum performance
objective appropriate for Federal buildings.

Seismic rehabilitation of existing buildings must be

in accordance with the provisions of ASCE/SEI 41,
Seismic Rehabilitation of Existing Buildings. Life safety is
the minimum acceptable performance level for existing
Federal buildings. ASCE/SEI 41 further provides for an
extended level of performance, immediate occupancy,
where required to meet the agency’s mission. ASCE/
SEI 31, ASCE Standard, Seismic Evaluation of Existing
Buildings, and ASCE/SEI 41, Seismic Rehabilitation of
Existing Buildings, provide the basis for defining these
performance objectives, evaluation criteria, and, if
necessary, mitigation.

If shown by ASCE/SEI 31 evaluation that the desired
performance level is not satisfied, the rehabilitation of
the building to attain the desired performance level must
substantially satisfy the Basic Safety Objective (BSO)
criteria of ASCE/SEI 41, including the use of both the
BSE-1 and BSE-2 earthquake criteria.

Note that the hazard level (ground motion) used in ASCE/
SEI 31 to evaluate buildings is based on earthquakes
with a 2 percent probability of exceedance in 50 years
(2%/50 years). On the other hand, the hazard level used
for a rehabilitation design in ASCE/SEI 41 is based on
compliance with the BSO. The BSO requires compliance
with both the BSE-2 earthquake (2%/50 years earthquake
accelerations) at the collapse prevention performance
level and with the BSE-1 earthquake (the lesser of the
accelerations from the 10%/50 years earthquake or

%3 of the 2%/50 years earthquake) at the life-safety
performance level. The earthquake accelerations associ-
ated with the %4 of the 2%/50 years earthquake will result
in significantly higher seismic design values than those
resulting from a 10%/50 years earthquake in some areas
of the country.
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4.12 General Design Considerations for Seismic Upgrading

Upgrade Priorities

It may not be practical to upgrade an entire structure

to current requirements at any one time. Whenever
upgrading is only partially done, the first priority must be
given to items that represent the greatest life-safety risk,
such as the lateral force-resisting system, unreinforced
masonry load-bearing walls, or both.

Seismic Upgrades for Historic Buildings

Historic buildings should meet the same life-safety
objectives as other buildings while preserving historic
spaces and features to the greatest extent possible.
Decisions made to preserve essential historic features
must not result in a lesser seismic performance than that
required by ICSSC RP 6. Early and frequent coordination
between the structural engineer, preservation architect,
GSA regional historic preservation officer, and external
review groups is imperative for timely resolution of con-
flicts between safety standards and preservation goals. See
Chapter 3, Architecture and Interior Design, Section 3.19,
Alterations in Existing Buildings and Historic Structures.

Seismic Strengthening Criteria
for Nonstructural Elements

Where deficiencies in the attachment of elements of
structures, nonstructural components, and equipment
pose a life-safety risk, they must be prioritized and those
elements with the greatest life-safety risk strengthened
first to meet current standards.

Seismic Instrumentation

New and existing Seismic Design Category D, E, and

F buildings over six stories in height with an aggregate
floor area of 5,574 m? (60,000 sq.ft.) or more, and
every Seismic Design Category D, E, and F building over
10 stories in height regardless of floor area, must be
provided with U.S. Geological Survey (USGS)-approved
recording accelerographs. USGS developed guidelines and
a guide specification for Federal agencies for the seismic
instrumentation of buildings. The guidelines describe the
locations and the types of instruments used for several
typical buildings. Typical costs were also developed

for existing buildings. The Seismic Instrumentation of
Buildings (with Emphasis on Federal Buildings), Special
GSA/USGS project, USGS Project No: 0-7460-68170, can
be downloaded as a PDF file at http://nsmp.wr.usgs.gov/
celebi/gsa_report_instrumentation.pdf.

Base Isolation

Base isolation must be considered for buildings located
in regions of high seismicity for 2- to 14-story buildings,
particularly on rock and firm soil sites that are stable
under strong earthquake ground motion. The base
isolation system must be shown to be as cost effective
as conventional foundation systems. The effects of the
base isolation system on the framing, mechanical, and
electrical systems must be included in the evaluation of
cost effectiveness.


http://nsmp.wr.usgs.gov/celebi/gsa_report_instrumentation.pdf
http://nsmp.wr.usgs.gov/celebi/gsa_report_instrumentation.pdf
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4.13 Use of Recycled Materials

GSA is committed to incorporating principles of
sustainable design and energy management into all of
its building projects. For additional information refer to
Chapter 1, Sustainable Design. Specific information
on recycled materials is described in Chapter 3.

U.S. Census Bureau Headquarters
Suitland, Maryland

Construction materials include
recycled content, and the various
woods on both the exterior and
interior were harvested from
sustainable forests.
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5.1 Goals and Objectives

This chapter identifies the mandatory criteria that must
be used to program and design mechanical systems,
which are defined here as heating, ventilating, and air
conditioning (HVAC) systems, humidification and water
treatment systems, primary heating systems, primary
cooling systems, pumping and piping systems, building
automation systems, and plumbing systems.

Design Intent

An integrated design procedure must be used, beginning
with the pre-concept design phase of the project, to
ensure that the mechanical systems and other building

components function together and result in a building that

meets the project’s program requirements, as referenced
in Chapter 1, General Requirements.

Mechanical systems must be designed to support all
performance objectives defined for the project’'s program
requirements. Compliance with Appendix A, Submission

Requirements, is required to demonstrate that mechanical

systems have been integrated into the project at each
phase of the design.

Maintainability and reliability are requirements for
Federal buildings. The design and installation of all
mechanical systems and equipment must allow for their
removal and replacement, including major components
such as boilers, chillers, cooling towers, pumps, and
air-handling equipment.

HVAC systems must be specifically designed to meet all
of the defined performance objectives of the project at the
full-load and part-load conditions that are associated with
the projected occupancies and modes of operations.

U.S. Court and U.S. Land Port of Entry Facilities

For design considerations for U.S. Court facilities and
their unique operation, also see Chapter 8 and the 2007
U.S. Court Design Guide. For design considerations for
U.S. Land Port of Entry facilities, also see the U.S. Land
Port of Entry Design Guide, 2010.

Land Port of Entry
Champlain, New York

A dynamic use of light, siting, form and surface in the design of this
station emphasizes the sense of arrival and passage.
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5.2 Codes, Standards, and Guidelines

The latest editions of publications and standards listed
here are intended as guidelines for design. They are
mandatory only where referenced as such in the text of
this chapter or in applicable codes. The list is not meant
to restrict the use of additional guides or standards.

Codes and Standards

American Society of Heating, Refrigerating,
and Air-Conditioning Engineers (ASHRAE)
Handbook of Fundamentals

ASHRAE Handbook of Refrigeration
ASHRAE Handbook of HVAC Applications

ASHRAE Handbook of HVAC Systems
and Equipment

ASHRAE Standard 15-2007: Safety Code
for Mechanical Refrigeration

ASHRAE Standard 52.2-2007: Method of
Testing: General Ventilation Air-Cleaning
Devices for Removal Efficiency by Particle Size
ASHRAE Standard 55-2004: Thermal
Environmental Conditions for Human
Occupancy

ASHRAE Standard 62.1-2007: Ventilation

for Acceptable Indoor Air Quality

ASHRAE Standard 90.1-2007: Energy
Standard for Buildings Except Low-Rise
Residential Buildings

ASHRAE Standard 100-2006: Energy

Conservation in Existing Buildings

ASHRAE Standard 105-2007: Standard
Method of Measuring and Expressing Building
Energy Performance

ASHRAE Standard 111-2008: Practices
for Measurement, Testing, Adjusting and
Balancing of Building HVAC Systems

ASHRAE Standard 113-2005: Method
of Testing for Room Air Diffusion

ASHRAE Standard 135-2008: BACnet: A
Data Communication Protocol for Building
Automation and Control Networks

ASHRAE Standard 180-2008: Standard
Practice for inspection and Maintenance of
Commercial Buildings

ASHRAE Guideline 0-2005:
The Commissioning Process

ASHRAE Guideline #4-2008: Preparation of
Operating and Maintenance Documentation
for Building Systems

ASHRAE Guideline #12-2000: Minimizing the

Risk of Legionellosis Associated with Building
Water Systems

ASHRAE Guideline #29-2009: Guideline for
Risk Management of Public Health and Safety
in Buildings

American Society of Plumbing Engineers
ASPE Data Books

Sheet Metal and Air Conditioning
Contractors’ National Association, Inc.
(SMACNA) HVAC Duct Construction
Standards: Metal and Flexible

SMACNA HVAC Air Duct Leakage Test Manual

SMACNA Fire, Smoke and Radiation Damper
Installation Guide for HVAC Systems

SMACNA Seismic Restraint Manual
Guidelines for Mechanical Systems

National Fire Protection Association (NFPA) 30
Flammable and Combustible Liquids Code

NFPA 70 National Electric Code

Underwriters’ Laboratory (UL) 710 Standard
for Exhaust Hoods for Commercial Cooking

Equipment

All applicable regulations and requirements

of local utility companies having jurisdiction

EIA/TIA Standard 569: Commercial Building
Standard For Telecommunications Pathways
And Spaces (and related bulletins)



Sustainability is integral to any HVAC design and is
accomplished by integrating the performance character-
istics listed below through a design methodology involving
all design team members.

Code and Program Compliance

The HVAC design must comply with the applicable
codes described in Chapter 1 and the standards listed
in Section 5.2.

All tenant specific program requirements for HVAC design
must be met. These criteria include but are not limited to:
the United States Land Port of Entry Design Guide (PBS
P 130), the United States Courts Design Guide, the U.S.
Marshals Service Judicial Security Systems Requirements
and Specifications, Volume 3, Publication 64, the Child
Care Center Design Guide (PBS P 140), and other tenant
specific HVAC program requirements. Use the latest
version of these guides to include supplements issued at
the time of design award.

Occupant Health and Comfort

Thermal Comfort and Humidity Requirements
The HVAC system must be designed to maintain the
thermal and humidity parameters shown in Table 5-1.

Ventilation
Provide ventilation as required by ASHRAE Standard
62.1-2010: Ventilation for Acceptable Indoor Air Quality.

The HVAC system must have Dedicated Outdoor Air
Ventilation Systems (DOAVS) sized to meet the latent or
total heat exchange. The DOAVS must deliver temperature
and humidity conditioned outside air to the occupied
spaces at the required ventilation air flow rates. The
DOAVS are used to maintain positive pressure in the
perimeter zones with respect to outdoor air pressure,

5.3 HVAC Performance Characteristics

and to keep the space dew-point temperature less
than 12.8°C (55°F) at all times in conjunction with
other HVAC systems.

The DOAVS must be capable of operating independent
of any other air distribution system. The DOAVS can
be coupled with building exhaust air heat recovery to
precondition the outdoor air.

During unoccupied hours, run the DOAVS at reduced
capacity to maintain positive pressure in the perimeter
zones with thermally conditioned air that provides a
space dew-point temperature less than 12.8°C (55°F).

Use one of these three installation methods:
1. The DOAVS ducted directly to the occupied spaces

2. The DOAVS ducted directly to terminal units serving
occupied spaces or zones

3. The DOAVS ducted through air flow control devices
(airflow measuring station and airflow control damper)
to the return side of the floor-by-floor air-handling units.
In this case, the DOAVS must be provided with a means
of bypassing the air-handling units and directing airflow
to the supply ducts during unoccupied hours. Do not
use return air plenums to provide airflow pathways for
pressurization during unoccupied hours.

Air Quality

To provide for the health and comfort of the building
occupants, design the ventilation system using either the
Ventilation Rate Procedure (Section 6.2) or the Indoor
Air Quality Procedure (Section 6.3) specified in ASHRAE
Standard 62.1-2010.

Filtration

Air filtration must be provided in every air-handling system
including the DOAVS. Air-handling units must have a pre-

filter and a final filter, each located upstream of the cooling

MECHANICAL ENGINEERING
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and heating coils. The filter media must be fabricated so
that fibrous shedding does not exceed levels prescribed by
ASHRAE 52.2-2007. The pre-filters must have a Minimum
Efficiency Reporting Value (MERV) of 8, and the final
filters must have a MERV of 13, as defined in ASHRAE
52.2-2007. Filter racks must be designed for a maximum
bypass leakage air around the filter media of 0.5 percent
of the design supply airflow rate. Filters must be sized at
2.5 m/s (500 fpm) maximum face velocity.

Contaminant Control

The HVAC system must prevent occupant exposure

to harmful and objectionable levels of indoor air
contaminants. These include but are not limited to:
carbon dioxide, carbon monoxide, formaldehyde, ozone,
particulates, and radon.

Pressurization Control

To reduce the infiltration of warm moist air and resultant
mold problems in moist ASHRAE climate zones, the
DOAVS must continually provide a positive pressure in
the perimeter zones with respect to outdoor air pressure.
At a minimum the DOAVS must bring in ten percent
more air than the mechanically exhausted airflow rates.
The amount of outside air needed will vary for occupied
and unoccupied hours. Under CO, demand control the
ventilation airstream of DOAS must be 10% greater than
the fixed exhaust. Generally during unoccupied hours the
exhaust systems will be off and the DOAS will supply only
enough OA to pressurize the building. No exhaust (energy
recovery) should be necessary to pressurize the building.

In dry climates the building pressurization should be
neutral or slightly positive to minimize thermal infiltration.

Acoustics
Limit tenant exposures to noise and vibration from HVAC
systems. Acceptable limits are provided in Chapter 3 of

this standard. The U.S. Court Design Guide, the
Land Ports of Entry Design Guide and the Child Care
Design Guide have more stringent requirements. Other
specific tenant mission requirements must be met.

The effects of noise and vibration control of HVAC
components, ductwork and piping in terms of Room
Criteria and Vibration Criteria at full and part-load
heating and cooling conditions are to be calculated in
accordance with the procedures described in Chapter
47, ASHRAE Applications Handbook, 2007

Occupant Controls

Limit the size of thermostatically controlled zones

so that tenants have more direct control over their
thermal comfort and to reduce impacts of variable
loads to the tenants. Off hours operations should reset
the control sequence to energy conserving conditions.

Energy Efficiency

Although the HVAC system uses energy to heat,

cool and ventilate the building, many of the loads
that create the need for heating and cooling are not
generated 