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ASCE STANDARDS

In 2016, the Board of Direction approved revisions to the
ASCE Rules for Standards Committees to govern the writing
and maintenance of standards developed by ASCE. All such
standards are developed by a consensus standards process
managed by the ASCE Codes and Standards Committee (CSC).
The consensus process includes balloting by a balanced
standards committee and reviewing during a public comment
period. All standards are updated or reaffirmed by the same
process every five to ten years. Requests for formal interpreta-
tions shall be processed in accordance with Section 7 of ASCE
Rules for Standards Committees which are available at
www.asce.org. Errata, addenda, supplements, and interpreta-
tions, if any, for this standard can also be found at
www.asce.org.

The provisions of this document are written in permissive
language and, as such, offer to the user a series of options or
instructions, but do not prescribe a specific course of action.
Significant judgment is left to the user of this document.

This standard has been prepared in accordance with recognized
engineering principles and should not be used without the user’s
competent knowledge for a given application. The publication of
this standard by ASCE is not intended to warrant that the
information contained therein is suitable for any general or specific
use, and ASCE takes no position respecting the validity of patent
rights. The user is advised that the determination of patent rights or
risk of infringement is entirely their own responsibility.

A complete list of currently available standards is available in
the ASCE Library (http://ascelibrary.org/page/books/s-standards).
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PREFACE

This standard may be used to develop and implement sustainable
infrastructure solutions through the entire infrastructure life-
cycle process. Leadership shall encourage transformative devel-
opment of the infrastructure solution from the earliest stages;
consider and analyze all reasonable alternatives; and consider
natural, no-construction, and constructed project solutions. Lead-
ership shall use this standard to address owner, community, and

stakeholder needs and issues and to balance the economic,
environmental, and social impacts (positive and negative, quan-
tifiable and nonquantifiable) throughout the life cycle of sustain-
able infrastructure solutions. In addition, leadership shall comply
with the life-cycle cost analysis requirements of this standard to
protect and professionally steward private and public funds.
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CHAPTER 1

GENERAL

1.1 GENERAL

The scope, purpose, applicability, and limitations are defined in
this chapter.

1.2 SCOPE

1.2.1 Components and Outcomes The components and
outcomes described in the subsequent chapters of this standard
are intended to guide sustainable infrastructure development
through the entire life-cycle process. Leadership shall encourage
transformative development of the infrastructure solution at the
earliest stages; consider and analyze all reasonable alternatives; and
consider natural, no-construction, and constructed project solutions.
For constructed project solutions, the entire life cycle of the project
shall be considered within the context of this standard.

1.2.2 Project Team Composition The composition of the
project team, as determined by the owner or owner agency, shall
consist of owners or owner agencies, architects and engineers,
support organizations, and contractors and subcontractors
necessary to deliver the desired infrastructure solution.

1.2.3 Project Team Leaders Project team leaders shall use
Chapters 2 through 7 of this standard to identify the economic,
environmental, and social impacts (positive and negative,
quantifiable and nonquantifiable) of sustainable infrastructure
solutions. In addition, leadership shall comply with life-cycle
cost analysis requirements in Chapter 8 of this standard.

1.2.4 Standard Authority This standard does not supersede
regulatory requirements or codes/standards.

1.3 PURPOSE

To establish the minimum requirements for a sustainable infra-
structure solution.

1.4 LIMITATIONS

This standard can be used on infrastructure solutions of any scale,
though it is specifically not intended to unduly burden small
projects.

This standard is not intended to be used to establish regulatory
requirements for interior, conditioned buildings with the primary
purpose of human occupation.

1.5 USE OF THIS STANDARD

1.5.1 Solutions This non-mandatory standard may be used to
develop and implement sustainable infrastructure solutions. The
following criteria shall be satisfied for an infrastructure solution
to be considered sustainable:

1. A minimum of 19 outcomes defined in Chapters 2 through
7 shall be satisfied (as applied to the life cycle of the
sustainable infrastructure solution unless otherwise stated).
No-build and natural solutions shall be considered as
alternatives to new-construction infrastructure solutions
when appropriate.

2. Outcomes defined in Chapters 2 through 7 that are deemed
not applicable to the sustainable infrastructure solution
shall be considered in the unsatisfied outcomes.

3. A life-cycle cost analysis shall be performed in accordance
with Chapter 8 for all infrastructure solutions that satisfy 19
outcomes defined in Chapters 2 through 7.

4. Infrastructure solution(s) that satisfy Criteria 1 and 3
(directly above) and achieve the least equivalent life-cycle
cost as determined by Chapter 8 shall be defined as
sustainable infrastructure solutions.

5. A Sustainability Management Plan shall be prepared for the
selected infrastructure solution. The Sustainability Man-
agement Plan shall (as a minimum)
• Address owner, community, and stakeholder needs and
issues

• Establish sustainability goals and objectives to balance
the solution’s economic, environmental, and social
impacts (quantifiable and nonquantifiable)

• Identify specific outcomes as defined in Chapters 2
through 7 that will be achieved to yield a sustainable
infrastructure solution

• Be implemented throughout the life cycle of the infra-
structure solution to monitor and enhance sustainability
performance.

1.6 DEFINITIONS AND ACRONYMS

1.6.1 Definitions
Base Date: First date of the life-cycle cost analysis period.

Brownfield: Site documented as contaminated per an ASTM
E1903 Phase II environmental site assessment or a site classified
as a brownfield by a local, state, or federal government agency.

Carbon Dioxide Equivalent: Measure used to compute the
sum of greenhouse gas emissions and to assess the impact of
those emissions based on their global warming potential (GWP)
for an infrastructure project (construction or operations phases, or
project total).

Commissioning: Actions and processes used to ensure the
owner’s construction requirements for an infrastructure project
have been achieved, including functional and performance test-
ing and other qualitative means.

Community: Any group or representative of the group in the
physical vicinity of a project that may be impacted by the
infrastructure solution.
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Constant Dollars: Purchasing power of the dollar fixed as of
the base date.
Energy Use Intensity: Building’s annual energy consumption

relative to its gross square footage for the purposes of compliance
with this standard. Source energy (not site energy) shall be used
to determine a building’s annual energy usage. On-site renewable
energy production is subtracted from the delivered source energy
when determining the net energy use intensity.
Equity: Responsibility of society to ensure that civil and

human rights are preserved and protected for everyone, and that
all persons are treated equally and without prejudice regardless of
race, ethnicity, wealth, religion (creed), gender, gender expres-
sion, age, national origin (ancestry), disability, marital status,
sexual orientation, or military status.
Flexible Adaptation Pathways: Approach to implementing

infrastructure solutions with a long-time horizon by building
flexibility into the overall adaptation strategy, which allows for
periodic adjustment of adaptation strategies in response to new
information and changing circumstances.
Greenhouse Gas Emissions: Sum of emissions of carbon

dioxide (CO2), methane (CH4), nitrous oxide (N2O), and fluori-
nated gases (hydrofluorocarbons) on a carbon dioxide equivalent
(CO2e) basis.
Greyfield: Previously developed land; distinct from brown-

fields in that they typically do not require remediation to rede-
velop and offer value through existing infrastructure and
minimize the environmental impact on greenfields (Institute for
Sustainable Infrastructure 2018).
Hazardous Materials: For the purpose of this standard, the

term shall include, as a minimum, toxic substances regulated by
the Toxic Substances Control Act, hazardous wastes (that would
be generated on site) as regulated by the Resource Conservation
and Recovery Act, the US Nuclear Regulatory Commission, and
substances employed by trade and industry, designated under the
Occupational Safety and Health Act, and requiring the use of
safety data sheets or material safety data sheets. Any other
substances that would be considered hazardous resulting from
on-site activities are also included, as are any substances desig-
nated or identified by state laws and regulations derived from
Toxic Substances Control Act, Resource Conservation and
Recovery Act, US Nuclear Regulatory Commission, and
Occupational Safety and Health Act.
High Performance Building: Building meeting the minimum

requirements of the International Green Construction Code (2018
edition or later) and ASHRAE 189.1 (2017 edition or later)
embedded in the International Green Construction Code.
Infrastructure: Systems, facilities, and assets including those

that are built, natural, or virtual, publicly or privately owned, that
serve the general public and industry, provide products and
services, preserve public safety, and protect national security.
Life Cycle: All phases of the infrastructure solution that

include policy and strategy development, problem definition,
solution development and selection, planning, funding and
financing, design, construction, operation and maintenance, and
retirement (repurpose or decommission).
Life-Cycle Cost: Costs accrued over the life cycle of an

infrastructure solution including those from initial construction,
operations and maintenance, inspection/monitoring, security,
predictable or anticipated alterations and improvements, energy
and water needs, emissions, taxes, financing, and end-of-life
disposal cost net of any residual value.
Life-Cycle Cost Analysis: Quantification of relevant costs

and cost savings over the infrastructure solution’s predicted life

expectancy calculated in net present values and added to a total in
constant dollars.
Multi-hazard Qualitative Risk Analysis: Risk assessment

method that considers more than one hazard in each place, ideally
progressing to consider all known hazards, including their
simultaneous or cumulative occurrence, and their potential
dependencies and interactions.
Operational carbon: The estimated algebraic sum of the

greenhouse gas emissions associated with the operation of an
infrastructure solution.
Owner: Party or parties responsible for the problem definition,

solution development and selection, planning, design, construc-
tion, operations and maintenance, and retirement (repurpose or
decommission) of an infrastructure solution.
Procurement Plan: Documentation of materials, natural and

manufactured resources, equipment, systems, and sustainable
sourcing/fabrication practices used in implementing an infra-
structure solution.
Resilience: Ability to prepare for and adapt to changing

conditions and withstand and recover rapidly from disruptions
(Presidential Policy Directive PPD-21).
Retirement phase: Final life-cycle phase of a sustainable

solution that can include decommissioning, demolition, repur-
pose, reuse, and recycling.
Risk Register: Central repository for risks customized for the

infrastructure solution identified by the project team that monitors
information for each risk as needed, such as risk title, risk factor or
category, hazard or threat or event with descriptions, vulnerabili-
ty, likelihood, impacts on safety, cost and schedule, mitigation
measures, risk owner, and mitigation and effectiveness.
Sustainable Infrastructure: Infrastructure that is planned,

designed, constructed, operated and maintained, and decommis-
sioned in a manner that balances economic, environmental, and
social quantifiable and nonquantifiable benefits over its entire life
cycle.
Sustainability: Ability to meet the needs of the present

without compromising the ability of future generations to meet
their needs (Brundtland 1987).
Sustainability Management Plan: Living document pre-

pared and controlled by the owner’s team that addresses the
owner’s, communities’, and stakeholders’ needs and issues,
establishes sustainability goals and objectives, and captures
the actions that will be taken to enhance the solution’s economic,
environmental, and social quantifiable and nonquantifiable
benefits through the planning, design, construction, and opera-
tion and maintenance phases. It also provides guidance for
ensuring sustainability goals and objectives are met over its life
cycle.
Vulnerability: Propensity or predisposition to be adversely

affected; encompasses a variety of concepts and elements in-
cluding sensitivity or susceptibility to harm and lack of capacity
to cope and adapt (IPCC 2014).

1.6.2 Acronyms
CO2e: Carbon dioxide equivalent
EPD: Environmental product declaration
EV: Electric vehicle
GHG: Greenhouse gas
GWP: Global Warming Potential
IgCC: International Green Construction Code
LCCA: Life-cycle cost analysis
O&M: Operations and maintenance
SMP: Sustainability Management Plan
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CHAPTER 2

SUSTAINABILITY LEADERSHIP

2.1 GENERAL

The scope and purpose are defined in this chapter.

2.2 SCOPE

These standard requirements address the application of leader-
ship for developing and implementing sustainable infrastructure
solutions.

2.3 PURPOSE

To establish sustainability leadership requirements.

2.4 LEADERSHIP COMPONENTS

Leadership components shall include the following:

• Provide leadership, commitment, accountability, and
resources through all life-cycle phases.

• Foster collaboration, teamwork, mentoring, creativity,
research and innovation, and capacity building.

• Ensure robust stakeholder engagement and involvement to
address the economic, environmental, and social quantifi-
able and nonquantifiable benefits.

• Proactively promote and integrate positive change from
disruptions and innovations through the entire life cycle.

2.5 OUTCOMES

Leadership shall achieve the following six outcomes:

• Deliver sustainable infrastructure solutions that leverage
innovation and share them to promote sustainability
throughout the industry.

• Address economic, environmental, and social quantifiable
and nonquantifiable benefits and climate change, resilience,
and technological and programmatic change in its sustain-
able infrastructure policies, strategies, requirements, and
objectives.

• Ensure stakeholder engagement and involvement to address
the economic, environmental, and social quantifiable and
nonquantifiable benefits for each of the communities served
and affected. Support production, capacity building, skills
development, job creation, and training programs.

• Encourage transformative development of the project scope
at the earliest stages. Consider and analyze all reasonable
alternatives and select the right so jlution. Consider natural,
no-construction, and constructed project solutions per
ASCE Policy 418, Principle 1 (ASCE 2018). Leadership
shall implement the right solution. For constructed project
solutions, do the project right per ASCE Policy 418,
Principle 2.

• Manage and integrate all life-cycle phases of the sustainable
infrastructure solution: problem definition, solution devel-
opment and selection, planning, funding and financing,
design, construction, operation and maintenance, and retire-
ment (repurpose or decommission).

• Perform long-term monitoring and manage operation and
maintenance using sustainability metrics and rating tools.
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