
Laboratory
Decommissioning

ANSI/AIHA Z9.11–2008

A Publication by
American Industrial Hygiene Association

American 
National 
Standard

for

This is a preview of "ANSI/AIHA/ASSE Z9.11...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASSE/ANSIAIHAASSEZ9112008?source=preview


ANSI/AIHA Z9.11–2008

American National Standard —
Laboratory Decommissioning

Secretariat

American Industrial Hygiene Association

Approved: August 25, 2008

American National Standards Institute, Inc.

This is a preview of "ANSI/AIHA/ASSE Z9.11...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASSE/ANSIAIHAASSEZ9112008?source=preview


American
National
Standard

Approval of an American National Standard requires verification by ANSI that
the requirement for due process, consensus, and other criteria for approval
have been met by the standard’s developer.

Consensus is established when, in the judgment of the ANSI Board of
Standards Review, substantial agreement has been reached by directly and
materially affected interests. Substantial agreement means much more than a
simple majority, but not necessarily unanimity. Consensus requires that all
views and objection be considered, and that a concerted effort be made
toward their resolution.

The use of American National Standards is completely voluntary; their exis-
tence does not in any respect preclude anyone, whether he or she has
approved the Standards, or not, from manufacturing, marketing, purchasing, or
using products, processors, or procedures not conforming to the Standards.

The American National Standards Institute does not develop standards and
will in no circumstances give an interpretation of any American National
Standard. Moreover, no person shall have the right or authority to issue an
interpretation of an American National Standard in the name of the American
National Standards Institute. Requests for interpretations should be addressed
to the secretariat or sponsor whose name appears on the title page of this
standard.

CAUTION NOTICE: This American National Standard may be revised or with-
drawn at any time. The procedures of the American National Standards
Institute require that action be taken to reaffirm, revise, or withdraw this
Standard no later than five years from the date of approval. Purchasers of
American National Standards may receive current information on all standards
by calling or writing the American National Standards Institute.

Published by
American Industrial Hygiene Association
2700 Prosperity Ave., Suite 250
Fairfax, VA 22031
www.aiha.org

Copyright © 2008 by the American Industrial Hygiene Association
All rights reserved.

No part of this publication may be reproduced in any form, 
in an electronic retrieval system or otherwise, without the 
prior written permission of the publisher.

Printed in the United States of America.

Stock No: IVEA08-751
ISBN-978-1-935082-03-3

This is a preview of "ANSI/AIHA/ASSE Z9.11...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASSE/ANSIAIHAASSEZ9112008?source=preview


Contents
Page         

Foreword ...........................................................................................................................................iii

1. Executive Summary.....................................................................................................................1
2. Scope ..........................................................................................................................................1
3. Definitions....................................................................................................................................2
4. Applicability and Exceptions........................................................................................................4
5. Overview......................................................................................................................................4

5.1 Generic Typical Decommissioning Sequence....................................................................5
5.2 Figure 1 — Decommissioning Process Flow.....................................................................7
5.3 Roles and Responsibilities.................................................................................................8

6. Needs Analysis and Scoping.....................................................................................................11
6.1 Assessment .....................................................................................................................11
6.2 EHS Decommissioning Assessment ...............................................................................11
6.3 EHS Decommissioning Scope of Work ...........................................................................15
6.4 Figure 2 — Needs Analysis and Scoping........................................................................17

7. Risk Assessment and Characterization.....................................................................................18
7.1 Overview ..........................................................................................................................18
7.2 The Risk Assessment/Characterization Process.............................................................19

7.2.1 Prepare Sampling and Analysis Plan (SAP) ..........................................................19
7.3 The Field Sampling Plan (FSP) .......................................................................................20
7.4 Quality Assurance Project Plan .......................................................................................21
7.5 Review and Approve Sampling and Analysis Plan..........................................................22
7.6 Perform Sampling and Analysis.......................................................................................22
7.7 Data Review.....................................................................................................................22
7.8 Risk Assessment Report .................................................................................................22
7.9 Common Laboratory Contaminants.................................................................................22

7.9.1 Mercury...................................................................................................................23
7.9.2 Miscellaneous Hazardous Chemicals.....................................................................24

8. Guideline for Implementing Remediation and Mitigation Process.............................................24
8.1 Goal .................................................................................................................................24
8.2 Starting Points .................................................................................................................24
8.3 Remediation Plan Process ..............................................................................................27
8.4 Remediation Plan Elements ............................................................................................28
8.5 Environmental, Health, and Safety Plan..........................................................................29
8.6 Figure 3 — Remediation and Mitigation Work Flow ........................................................31
8.7 Figure 4 — Remediation Plan: Inputs and Relationships................................................32

9. Verification .................................................................................................................................32
9.1 Verification of Decontamination .......................................................................................33
9.2 Verification of Sampling and Analysis..............................................................................34
9.3 Verification of Sample Analysis .......................................................................................35
9.4 Verification of Compliance to Scope................................................................................36
9.5 Verification of Compliance to Regulations .......................................................................36

10. Required Documentation...........................................................................................................37

This is a preview of "ANSI/AIHA/ASSE Z9.11...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASSE/ANSIAIHAASSEZ9112008?source=preview


ii

ANSI/AIHA Z9.11–2008

Appendices
Appendix A — Typical Decontamination and Disposal Processes ..................................................40
Appendix B — Guidance for Wipe Sampling ...................................................................................41
Appendix C — Table of Mercury Air Concentrations, Background, Action, 

and Regulated Levels ..............................................................................................43
Appendix D — Guide for Identifying Areas of Potential Chemical Contamination ..........................44
Appendix E — Hazard Ranking .......................................................................................................45 
Appendix F — Guidelines for Decommissioning of the Biological Contaminated Systems ............47
Appendix G — Criteria for Levels of Decommissioning Assessment and Scope............................48
Appendix H — Phases in a Decommissioning Project....................................................................49
Appendix I — Checklist for Hazardous Substances ........................................................................50
Appendix J — Index of Acronyms ...................................................................................................52
Appendix K — Suggested Further Reading ....................................................................................53

This is a preview of "ANSI/AIHA/ASSE Z9.11...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASSE/ANSIAIHAASSEZ9112008?source=preview


FOREWORD (This foreword is not part of the American National Standard/AIHA Z9.11–2008)

Operation of modern laboratory facilities calls for periodic renovation or even demolition. Before
this can be done safely, the facility must be properly decommissioned in order to prepare it for the
next occupancy. Both the past use and the prospective function of the space will determine the
degree of decommissioning.  Therefore, a risk-based approach is necessary to control the parame-
ters of the decontamination process – whether the space will be used as another research labora-
tory or a non-laboratory space, such as a daycare center or office suite. 

The Z9.11 subcommittee was chartered to develop guidelines on decommissioning a research lab-
oratory whenever laboratory spaces are to be renovated or demolished, with a special emphasis
on the risk assessment process.   This is difficult because of the wide variety of materials, chemi-
cals, equipment and processes that are conducted in laboratories. Thus, the focus of this standard
is to provide a “process” for determining what actions are required to properly decommission a lab-
oratory given its current and future use. The standard also provides a model to follow to accom-
plish the desired result. Where possible, specific guidance is provided as an example. The following
American National Standard is the product of this subcommittee's efforts.

Decommissioning work sites require standardized processes, strategies, and validation methods
for rapid screening and characterization of hazardous debris and other regulated waste streams
and for compliance with hazardous waste regulations. Baselines for decommissioning must be
established for the types of contamination that will be evaluated, the types of equipment that will be
tested, “safe levels of contamination,” and how far to look for contaminants. Strategies to minimize
generation of regulated wastes, to encourage on-site treatment, and decontamination technologies
and to maximize recycling/recovery of materials from debris must also be considered. Other essen-
tial factors to consider are a cost-benefit analysis of decontamination and recycling versus disposal
without decontamination and the life cycle design of laboratories and selection of construction
materials to facilitate eventual deconstruction. 

How to Read This Standard

The standard is presented in a two-column format. The left colum presents the requirements of the
standard; the right column provides clarification and explanation of the requirements plus “how to
comply” information.

This standard also contains Appendices, which are informative and are not considered a mandato-
ry part of this standard.

This standard is not meant to be all-encompassing. Rather, it establishes minimum acceptable cri-
teria for completing the decommissioning process and documenting the necessary information for
regulatory and historical purposes.  It is somewhat general in nature so that it can be applied to
any research laboratory. We hope, however, that future versions will continue to expand and ampli-
fy these concepts as additional experience is gained. Suggestions for improvement of this standard
are welcome. They should be sent to the American Industrial Hygiene Association, 2700 Prosperity
Avenue, Suite 250, Fairfax, VA 22031. 

This standard was processed and approved for submittal to ANSI by the Z9 Accredited Standards
Committee on Health and Safety Standards for Ventilation Systems. Committee approval of the
Standard does not necessarily imply that all committee members voted for its approval. At the time
it approved this Standard the Z9 Committee had the following members:

L. DiBerardinis, CIH, CSP, Chair
J. M. Price, CIH, CSP, PE, Vice Chair
Mili Mavely, Secretariat Representative
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1

included for risk assessment resource
materials that address risks not specifi-
cally covered in the standard. 

This standard:
• Provides an overarching roadmap

for the research laboratory decom-
missioning process that can assist
an institution in developing its own
decommissioning plan;

• Assists in determining levels of risk
assessment that are needed for a
research laboratory decommission-
ing;

• Provides a standard generic
enough to develop a decommis-
sioning plan for a research labora-
tory of any size and provides refer-
ences, tables, and other resource
information to assist the user in
assessing the risk level of the proj-
ect;

• Identifies tools that need to be
developed to decommission a
research laboratory; and 

• Identifies roles and responsibilities
for stakeholders.

The criteria contained herein shall be
supplemented, expanded, or consolidat-
ed as required to adapt to the specific
decommissioning effort, the organization,
and the specific regulatory and policy
requirements which may apply in each
case.

2 Scope

Hazardous materials identified or gener-
ated from the facility decommissioning
process are subject to intense regulation
and present huge potential liabilities. The
need to improve characterization and
management of these wastes is a 

1 Executive Summary

Decommissioning is a process to ensure
a facility and its associated infrastructure
meet environmental health and safety
requirements for its next use. Its next use
could be similar to its previous use as a
laboratory or it could be vastly different,
such as a day care center. Construction
or renovation is also defined as next use.
For research laboratories, a risk-based
approach to decommissioning is recom-
mended. This process assumes that lab-
oratories are inherently safe environ-
ments where hazardous materials are
used with safeguards that protect human
health and the environment, and that
extraordinary decommissioning methods
may only be necessary for situations that
present unusual risks.

This standard provides a strategy to per-
form a risk assessment of a research
space and to make that space safe and
ready for the demolition worker to begin
work and/or for the next occupant to use
the space. Additionally, consideration is
given to appropriate management of the
waste materials through a remediation
plan process and a description of reme-
diation plan elements.

This standard addresses approaches for
dealing with common contaminants and
waste management and provides details
for managing the presence of extremely
hazardous materials or exceptional cir-
cumstances. 

This standard provides general guidance
to develop a decommissioning plan that
meets the needs of the institution.
Stakeholders include project managers
and others who may not be familiar with
the regulations. Recommendations are
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Contamination – The state of being
contaminated.

Contamination files – A generic term
used in this document to encompass the
various types and forms of contamination
information for a facility. Contamination
files may contain or reference operational
records pertinent to process contamina-
tion, facility safety plans, standard oper-
ating procedures, spill reports, notes,
drawings, key plans, and any other infor-
mation that would locate and identify
contamination in the facility. 

Contamination summary – A one or
two page document outlining the current
condition of a contaminated facility. 

Construction contamination – A facility
(and equipment) that has been contami-
nated by the disturbance and breakdown
of building materials, either as a result of
aging or demolition and construction.

Deactivation – The process of placing a
facility in a stable and known condition –
including the removal of hazardous and
radioactive materials to ensure adequate
protection of the worker, public health
and safety, and the environment – there-
by limiting the long-term cost of surveil-
lance and maintenance. Actions include
the removal of fuel, draining and/or de-
energizing nonessential systems,
removal of stored radioactive and haz-
ardous material, and related actions.
Deactivation does not include all decont-
amination necessary for the dismantle-
ment and demolition phase of decommis-
sioning, e.g., removal of contamination
remaining in the fixed structures and
equipment after deactivation.
Deactivation does not refer to hazardous
materials that are rendered inactive by
the addition of another material.

Decontamination – Removal of process
or construction contamination from facili-
ties, equipment, or soils by washing,
heating, chemical or electrochemical
action, mechanical cleaning, or other
techniques. 

primary driver for development of
improved decommissioning strategies.
Research laboratory facilities and their
associated spaces pose unique decom-
missioning concerns because of the
nature of the use of work space. The
intent of this standard is to address a
decommissioning approach specifically
for research laboratories that may then
be applied to other types of facilities, if
appropriate.

The scope of this standard was narrowed
to five elements:

1. Provides guidance for the decom-
missioning of all or parts of labora-
tory facilities.

2. Provides guidance to determine
extent of acceptable risk given the
future use of the facility.

3. Provides methodologies to docu-
ment, monitor, and verify the
decommissioning process.

4. Identifies stakeholders, their roles,
responsibilities and relationships.

5. Provides criteria for development
of a decommissioning plan for lab-
oratories that addresses human
health and environmental protec-
tion and meets the goals of the
overall decommissioning process.

3 Definitions

Acceptance criteria – The indicators
established by the project stakeholders
(standard-setting authorities, the owner,
occupants, etc.) to determine when a
space is adequately decontaminated and
decommissioned. 

Bulk Hazardous Materials – Hazardous
liquid, gaseous, or solid materials stored
in equipment or building systems (fuels,
lubricants, refrigerants etc.), laboratory
chemical stores, microbiological materi-
als, solid radioactive sources, radionu-
clides, and containerized chemical
waste. These materials are not integral to
equipment or materials and can be
removed and contained.

Contaminant – A substance whose
presence is potentially harmful, haz-
ardous, or creates a nuisance. 
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