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FOREWORD

This standard was developed to provide consistent procedures for addressing occupational
hazards and risks in the design and redesign processes, and to replace Technical Report ASSE
TR-Z790.001 — 2009.

In the late 1990s, the Advisory Committee of the Institute for Safety through Design at the
National Safety Council concluded that significant benefits will be derived if decisions affecting
safety, health and the environment are integrated into the early stages of the design and
redesign processes. The benefits noted were:

¢ Significant reductions will be achieved in injuries, illnesses and damage to property
and the environment, and their attendant costs.

e Productivity will be improved.

e Operating costs will be reduced.

e Expensive retrofitting to correct design shortcomings will be avoided.

Developments since then have given additional importance and credence to management,
design engineers and safety and health professionals having knowledge of the principles and
practices applied in addressing occupational risks in the design and redesign processes. For
example, there has been a more frequent inclusion of provisions in safety standards and
guidelines requiring that hazards and risks be addressed in the design and redesign processes.
This standard is related to, and provides assistance in, fulfilling those requirements.

Another development supports the need for this standard. The National Institute for
Occupational Safety and Health (NIOSH) held a workshop in July 2007 to obtain the views of a
variety of stakeholders on a major National initiative to “create a sustainable national strategy
for Prevention through Design.”

Some participants in that workshop expressed the view that the long-term impact of the NIOSH
initiative could be “transformative,” meaning that a fundamental paradigm shift could occur
resulting in greater emphasis being given to the higher and more effective decision levels in the
hierarchy of controls. For this initiative, the NIOSH Mission is:

To reduce the risk of occupationally related injuries, ilinesses, fatalities and exposures
by including prevention considerations in all designs that affect individuals in the
occupational environment.

This NIOSH initiative is based on its stated premise: “One of the best ways to prevent and
control occupational injuries, illnesses and fatalities is to design out and minimize hazards and
risks early in the design process.”

Enthusiasm for additional knowledge of prevention through design principles and practices was
significant. Several attendees at the workshop said that a guideline, regulation or standard is
needed that sets forth the principles and the methodologies to address hazards and risks in the
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design and redesign processes. Technical Report Z790 temporarily addressed those needs.
This standard refines, expands and replaces the content of the Technical Report.

One of the most significant subjects discussed at the July 2007 workshop was the need to
incorporate design concepts pertaining to occupational hazards and risks into academic
curricula for all disciplines because of the recognition that few curricula include segments on
addressing hazards and risks in the design and redesign processes.

This standard also is in concert with the stated intent of the American Society of Safety
Engineers, in a Position Paper that was approved by the Board of Directors in 1994 to promote
acquisition of knowledge of and application of “Designing For Safety” concepts. The opening
paragraph of that Paper reads as follows.

Designing for Safety (DFS) is a principle for design planning for new facilities,
equipment, and operations (public and private) to conserve human and natural
resources, and thereby protect people, property and the environment. DFS advocates
systematic process to ensure state-of-the-art engineering and management principles
are used and incorporated into the design of facilities and overall operations to assure
safety and health of workers, as well as protection of the environment and compliance
with current codes and standards.

In August 2007, the ASSE Engineering Practice Specialty group within the American Society of
Safety Engineers published an article in a Special Issue of its Newsletter “By Design,” the title of
which was “Prevention through Design: Addressing Occupational Risks in the Design and
Redesign Processes.” This article, by Fred A. Manuele, CSP, P.E., was also published in the
October 2008 issue of Professional Safety. That article formed an early basis for the Z790.001-
2009 technical report, and now this standard.

On September 23, 2008, NIOSH held a “Kick-off meeting” with respect to its initiative on
Prevention through Design. One of the action items discussed was to: “Develop and approve a
broad generic voluntary consensus standard on Prevention through Design that is aligned with
international design activities and practice.” That gave impetus for ASSE to consider further
immediate action that resulted in the development of its Technical Report and this standard.

The continuum of similar initiatives is also important as cited in the two references below.

Namely, ANSI/AIHA Z10, the Occupational Health and Safety Management Systems
standard sets a benchmark provision requiring that processes be in place “to identify and
take appropriate steps to prevent or otherwise control hazards and reduce risks
associated with new processes or operations at the design stage.” Z10 also states that
“The design review should consider all aspects including design, construction, operation,
maintenance, and decommissioning.” Several stakeholders have pointed out that Z10
states what needed to be done, but more information needs to be provided on how to
meet its performance requirements.

Secondly, the OSHA Alliance Construction Roundtable developed a video training
program titled “Design for Construction Safety” to reduce construction injuries by
incorporating features in the design stage of a construction project that make a building
or structure safer to build and maintain.
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On November 18, 2008, the ASSE Standards Development Committee discussed further
developing the paper published by ASSE into a technical report or a standard. A decision was
made by the committee to consider further immediate action that resulted in developing a
Technical Report and then this standard

Several standards and guidelines were used as references in the preparation of this standard.
Particular note is made of the several versions of MIL-STD 882, the Department of Defense,
Standard Practice for System Safety.

Requirements in the standard are identified by the word “shall.” An organization that chooses to
conform to this standard is expected to fulfill those “shall” requirements. Explanatory comments
and recommended practices preceded by the word “Note” are informative and not requirements
of the standard. Also, addenda are informative and are not normative requirements of the
standard.

Revisions: The Z590.3 Committee welcomes proposals for revisions to this standard. Revisions
are made periodically (usually five years from the date of the standard) to incorporate changes
that appear necessary or desirable, as demonstrated by experience gained from the application
of the standard. Proposals should be as specific as possible, citing the relevant paragraph
number(s), the proposed wording, and the reason for the proposal. Pertinent documentation
would enable the 2590.3 Committee to process the changes in a timelier manner.

Interpretations: Upon a request in writing to the Secretariat, the Z590.3 Committee will render
an interpretation of any part of the standard. The request for interpretation should be clear,
citing the relevant paragraph number(s) and phrased as a request for a clarification of a specific
requirement. Oral interpretations are not provided. No one but ASSE is authorized to provide
any interpretation of this standard.

This standard is effective 90 days after the publishing of this standard. The committee
recognizes that some period of time after the approval of this document is necessary for
organizations, suppliers and users to develop new designs and/or modify existing standards or
procedures in order to incorporate the new and/or revised requirements of this standard into
their operations. The committee recommends that entities that choose to adopt this standard
begin implementing the requirements within 12 months of the approval date.

Approval: Neither ASSE nor the Z590.3 Committee approves, certifies, rates or endorses any
item, construction, proprietary device or activity.

Committee Meetings: Persons wishing to attend a meeting of the Z590.3 Committee should
contact the Secretariat for information.

Standard Approval: This standard was processed and approved for submittal to ANSI by the
American National Standards Committee on Prevention through Design, Z590.3. Approval of
the standard does not necessarily imply (nor is it required) that all Committee members voted
for its approval. At the time this standard was approved, the Z590.3 Committee had the
following members:
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ANSI/ASSE 7590.3 — 2011 (R2016)

AMERICAN NATIONAL STANDARD Z590.3
PREVENTION THROUGH DESIGN
GUIDELINES FOR ADDRESSING OCCUPATIONAL HAZARDS
AND RISKS IN DESIGN AND REDESIGN PROCESSES

1. SCOPE, PURPOSE AND APPLICATION

1.1 Scope. This standard provides guidance on including prevention through design
concepts within an occupational safety and health management system. Through the
application of these concepts, decisions pertaining to occupational hazards and risks can be
incorporated into the process of design and redesign of work premises, tools, equipment,
machinery, substances, and work processes including their construction, manufacture, use,
maintenance, and ultimate disposal or reuse. This standard provides guidance for a life-cycle
assessment and design model that balances environmental and occupational safety and health
goals over the life span of a facility, process, or product.

This standard complements but does not replace performance objectives existing in other
specific standards and procedures.

The goals of applying prevention through design concepts in an occupational setting are to:
e Achieve acceptable risk levels.
e Prevent or reduce occupationally related injuries, ilinesses, and fatalities.

¢ Reduce the cost of retrofitting necessary to mitigate hazards and risks that were
not sufficiently addressed in the design or redesign processes.

1.2 Purpose. This standard pertains principally to the avoidance, elimination, reduction or
control of occupational safety and health hazards and risks in the design and redesign process.

Note: Incidents or exposures that have the potential to result in occupational injuries
and ilinesses can also result in damage to property and business interruption, and
damage to the environment. Reference is made in several places in this standard to
those additional loss potentials which may require evaluation and resultant action.

13 Application. This standard may be applied in any occupational setting. This standard
applies to the four major stages of occupational risk management as follows:

1.  Pre-operational stage — in the initial planning, design, specification, prototyping,
and construction processes, where the opportunities are greatest and the costs
are lowest for hazard and risk avoidance, elimination, reduction or control.

2. Operational stage — where hazards and risks are identified and evaluated and
mitigation actions are taken through redesign initiatives or changes in work
methods before incidents or exposures occur.
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ANSI/ASSE 7590.3 — 2011 (R2016)

3. Postincident stage — where investigations are made of incidents and exposures
to determine the causal factors which will lead to appropriate interventions and
acceptable risk levels.

4. Post operational stage — when demolition, decommissioning or reusing/rebuilding
operations are undertaken.

2. REFERENCED AND RELATED STANDARDS
2.1 Referenced Standards and Guidelines.

BS OHSAS 18001/18002, Occupational Health and Safety Management Systems —
Requirements

CSA Standard 21000, Occupational Health and Safety Management

ISO 12100: Safety of Machinery —General Principles for Design Risk assessment and risk
reduction

ISO/IEC Guide 51. Safety aspects — Guidelines for their inclusion in standards
MIL-STD-882D, Standard Practice for System Safety

SEMI S2-0706, Environmental, Health, and Safety Guideline for Semiconductor Manufacturing
Equipment

SEMI S10-0307, Safety Guideline for Risk Assessment and Risk Evaluation Process

2.2 Referenced American National Standards and Technical Reports.

ANSI/AIHA Z10, Occupational Health and Safety Management Systems

ANSI/ASSE Z244 .1, Control of Hazardous Energy: Lockout/Tagout and Alternative Methods

ANSI-GEIA STD-0010, Standard Best Practice for System Safety Program Development and
Execution

ANSI/PMMI B155.1, Safety Requirements for Packaging Machinery and Packaging-Related
Converting Machinery

ANSI/RIA R15.06, Industrial Robots and Robot Systems — Safety Requirements
ANSI B11.0 Safety of Machinery - General Safety Requirements and Risk Assessment

ANSI B11.TR7 ANSI Technical Report for Machines — A Guide on integrating safety and lean
manufacturing principles in the use of machinery

ANSI-ITAA GEIA STD-0010, Standard Best Practices for System Safety Program Development
and Execution
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ANSI/ASSE 7590.3 — 2011 (R2016)

3. DEFINITIONS

3.1 Acceptable Risk. That risk for which the probability of an incident or exposure
occurring and the severity of harm or damage that may result are as low as reasonably
practicable (ALARP) in the setting being considered.

Note: See 7.13.1 for appropriate management decision levels.

3.2 As Low As Reasonably Practicable (ALARP). That level of risk which can be further
lowered only by an increase in resource expenditure that is disproportionate in relation to the
resulting decrease in risk.

3.3 Design. The process of converting an idea or market need into the detailed
information from which a product, process, or technical system can be produced.

3.4 Dose Response Evaluation. Shows the relationship between the dose of a
contaminant and the anticipated incidence of an adverse health or environmental effect in an
exposed population.

3.5 Exposure Assessment. For occupational health and environmental purposes,
exposure assessment is the multi-disciplinary field that identifies and characterizes workplace
exposures, develops estimates of exposure-response and makes risk assessment studies, and
evaluates the significance of exposures and effectiveness of intervention strategies.

3.6 Hazard. The potential for harm.

Note: Hazards include all aspects of technology and activity that produce risk. Hazards
include the characteristics of things (e.g., equipment, technology, processes, dusts,
fibers, gases, materials, and chemicals) and the actions or inactions of people.

3.7 Hazard Analysis. A process that commences with the identification of a hazard or
hazards and proceeds into an estimate of the severity of harm or damage that could result if the
potential of an incident or exposure occurs.

3.8 Hierarchy of Controls. A systematic approach to avoiding, eliminating, controlling,
and reducing risks, considering steps in a ranked and sequential order, beginning with
avoidance, elimination, and substitution. Residual risks are controlled using engineering
controls, warning systems, administrative controls, and personal protective equipment.

3.9 Lifecycle. The phases of design, construction, operation, maintenance, and disposal
for a facility, equipment, process, and material.

3.10 Occupational Exposure Limit (OEL). The generic term applied to the amount of a
chemical, physical, or biological agent to which a worker can be exposed for a period of time,
below which it is believed health is not impaired. OELs for air contaminants and noise are
expressed as full shift time-weighted average values (8, 10, 12 hours, etc.), short-term exposure
limits (STELs), Excursion Limits and Ceiling limits (C). Biological OELs are available for some
chemicals and are employed where the main route of exposure is skin absorption and/ or
inadvertent ingestion. OELs for ionizing radiation are generally expressed as a cumulative dose.
Specific terms and values are established by 1) governmental regulatory agencies, 2)
authoritative organizations, 3) internal company limits, or 4) working limits or guidelines.
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3.11 Organization. A public or private company, corporation, firm, enterprise, government
agency, non-governmental organizations, authority, or institution, or part or combination thereof,
whether incorporated or not, that has its own management functions. This can consist of one or
many sites or facilities.

3.12 Prevention through Design. Addressing occupational safety and health needs in the
design and redesign process to prevent or minimize the work-related hazards and risks
associated with the construction, manufacture, use, maintenance, retrofitting, and disposal of
facilities, processes, materials, and equipment.

3.13 Probability. An estimate of the likelihood of an incident or exposure occurring that
could result in harm or damage for a selected unit of time, events, population, items or activity
being considered.

3.14 Process. A series of progressive and interrelated steps by which an end is attained;
continuous action, operation, or a series of changes taking place in a definite manner; the action
of going forward.

3.15 Reasonably Foreseeable Misuse. The predictable use of facilities, equipment, or
materials in a way not intended in the original design.

3.16 Redesign. A design activity that includes all retrofitting and altering activities affecting
existing facilities, equipment, technologies, materials, and processes, and the work methods.

3.17 Residual Risk. The risk remaining after risk reduction measures have been taken.

3.18 Risk. An estimate of the probability of a hazard-related incident or exposure occurring
and the severity of harm or damage that could result.

3.19 Risk Assessment. A process that commences with hazard identification and analysis,
through which the probable severity of harm or damage is established, followed by an estimate
of the probability of the incident or exposure occurring, and concluding with a statement of risk
(see Section 7).

3.20 Safety. Freedom from unacceptable risk.

3.21 Severity. An estimate of the magnitude of harm or damage that could reasonably
result from a hazard-related incident or exposure.

3.22 Supplier. Any entity that provides or makes available equipment, material, or
professional services.

3.23 System. An integrated composite of people, products, and processes that provide a
capability to satisfy a stated need or objective.

3.24 Tolerable. See Acceptable Risk.

3.25 Top Management. The person(s) who has responsibility for, and give direction to, an
organization and bears the ultimate authority for defining acceptable risk levels for the
organization.
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3.26 Worst Conceivable Risk. The worst conceivable consequence from an incident that
could occur, but probably will not occur, within the lifetime of the system.

3.27 Worst Credible Consequence. The worst credible consequence from an incident that
has the potential to occur within the lifetime of the system.

4. ROLES AND RESPONSIBILITY

4.1 Top management shall provide leadership to institute and maintain a policy and
effective processes for the design and redesign processes through which:

1. Hazards are anticipated, identified, and evaluated for avoidance, elimination, or
substitution.

2.  Risks deriving from identified hazards are assessed and prioritized in accordance
with accepted hazard analysis and risk assessment techniques (see Section 7).

3. Risks are reduced to an acceptable level through the application of the hierarchy
of controls as described in Section 9.

4. The knowledge, skills, experience, insight, and creativity of employees close to
the hazards and risks are utilized in the risk assessment process.

5.  Design and/or redesign process effectiveness is monitored through feedback
between employees and management to provide for continuous improvement.

6. Appropriate recordkeeping systems are developed and used to document design
reviews and to track feedback and safety and health reports over the life cycle.

Note: The processes of identifying and analyzing hazards and assessing risks improve
if management establishes a culture where employee knowledge is valued and
respected and they collaborate in significant aspects of the design and redesign
activities. Employees who do the work can make valuable contributions in identifying
and evaluating hazards, in risk assessments, and proposing risk reduction measures.

4.2 Top management shall carry out the responsibilities of 4.1 when:

o New facilities, equipment, technologies, materials, and processes are being
planned, designed, acquired, or installed.

¢ Alterations are made in existing facilities, equipment, technologies, materials, and
processes.

¢ Incident investigations are made and corrective actions are taken.
¢ Demolition, decommissioning or reusing/rebuilding operations are undertaken.

4.3 Top management shall apply the applicable portions of Section 7 to achieve
acceptable risk levels.
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¢ Top management shall make clear to all personnel (and subcontractors) that the
goal of the risk assessment process is to achieve acceptable risk levels.

e The development of acceptable risk levels begins with the establishment of
occupational safety and health goals during conceptual design, at the same time
when occupational hazards are anticipated.

¢ During preliminary design, acceptable risk targets for the hazards that cannot be
eliminated are established. These acceptable risk targets will assist in the
design/identification of risk control alternatives. See also Addenda A and B.

4.4 Top management shall establish policies and procedures to assure that the design
process includes input from those who have design responsibilities, safety and health
professionals, maintenance personnel, supervisors, and operations personnel who will be
affected, to the extent practicable.

4.5 Top management shall use one or more of the following methods, as deemed
appropriate, to meet the responsibilities of 4.1 — 4.3.

¢ Designate personnel within the organization who have the necessary knowledge
and skills to anticipate, identify and analyze hazards and assess the risks deriving
from them and determine that appropriate training to acquire the necessary
knowledge and skills is given.

o Engage outside consultants with expertise in hazard identification and analysis and
risk assessment to assist with the acquisition or redesign of existing or new
facilities, equipment, technologies, materials, or processes.

o Enter into written contracts/arrangements with suppliers of newly acquired facilities,
equipment, technologies, processes, or materials to fulfill these responsibilities
(see Section 5).

4.6 Since application of and adherence to prevention through design principles requires
coordinated efforts of multiple parties along the lifecycle continuum, top management shall
establish effective and appropriate communication plans. These plans should address design
and redesign specifications and the risk assessment process. They should be communicated to
all persons who are involved or who could be impacted by the design decisions made.

5. RELATIONSHIPS WITH SUPPLIERS

51 When new facilities, equipment, technologies, processes, or materials are considered,
and when alterations are to be made in existing operations by engineering firms, contractors,
and suppliers, top management shall establish and document its occupational hazard and risk
design specifications and objectives to:

¢ Have detailed discussions with, and put into writing the details of those
discussions, so the suppliers, engineering firms, and contractors agree to the
requirements of the expected construction, use, and service of the facilities,
equipment, technologies, processes, and materials.
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Include safety and health performance specifications in procurement documents
and purchase orders and contracts to avoid bringing hazards and their related risks
into the workplace.

Note: Addendum C provides Procurement Guidelines.

e Require that suppliers of equipment, technologies, processes, and materials
provide documentation establishing that a risk assessment has been conducted
and that an acceptable risk level, as specified by the procuring organization, has
been achieved for all reasonably foreseeable users.

Note: Addendum D provides an example of a risk assessment report.

o Develop the relevant inspections and test protocols to be performed during factory
acceptance, site acceptance, and/or equipment commissioning for all equipment
that include or can present a safety or health hazard. Inspection and test protocols
should assure that acceptable risk levels will be achieved during start-up,
operation, changeover, and maintenance.

e Have persons on the organization’s staff who are familiar with the how, when, and
where the equipment will be used visit suppliers of equipment, technologies,
processes, and materials that the staff may consider hazardous, or for which
design specifications have been provided the supplier, before the equipment is
shipped to assure that safety and health requirements have been met, where
practicable.

e Have a test run of the equipment made at the supplier’s facility in accord with pre-
described test criteria, where practicable, and document the results of the test run.

e Have an additional validation test run made after the equipment, technology,
process, or material has been installed at the facility during which management,
operations and maintenance personnel, and the safety and health staff sign off that
safety and health requirements have been met.

e Establish a process and develop and implement procedures for ongoing testing
and maintenance of systems.

6. DESIGN SAFETY REVIEWS

6.1 Design safety reviews are an important management process tool for integrating safety
and health into the design process. This includes designs related to new facilities, processes, or
operations, and for changes in existing operations. Design safety reviews are most effective
when performed at an early stage when design objectives are being discussed.

6.2 Top management shall arrange to have appropriate safety standards and
specifications included in the design process.

6.3 Top management shall designate a project design review manager who shall be
responsible for developing and updating the design hazard assessment process, and
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