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SPECIAL NOTE
This American National Standard (ANS) is a national voluntary consensus Standard developed under the auspices of ASHRAE. Consensus is defined
by the American National Standards Institute (ANSI), of which ASHRAE is a member and which has approved this Standard as an ANS, as
“substantial agreement reached by directly and materially affected interest categories. This signifies the concurrence of more than a simple majority,
but not necessarily unanimity. Consensus requires that all views and objections be considered, and that an effort be made toward their resolution.”
Compliance with this Standard is voluntary until and unless a legal jurisdiction makes compliance mandatory through legislation.
ASHRAE obtains consensus through participation of its national and international members, associated societies, and public review.
ASHRAE Standards are prepared by a Project Committee appointed specifically for the purpose of writing the Standard. The Project
Committee Chair and Vice-Chair must be members of ASHRAE; while other committee members may or may not be ASHRAE members, all
must be technically qualified in the subject area of the Standard. Every effort is made to balance the concerned interests on all Project Committees.
The Senior Manager of Standards of ASHRAE should be contacted for
a. interpretation of the contents of this Standard,
b. participation in the next review of the Standard,
c. offering constructive criticism for improving the Standard, or
d. permission to reprint portions of the Standard.

DISCLAIMER
ASHRAE uses its best efforts to promulgate Standards and Guidelines for the benefit of the public in light of available information and accepted
industry practices. However, ASHRAE does not guarantee, certify, or assure the safety or performance of any products, components, or systems
tested, installed, or operated in accordance with ASHRAE’s Standards or Guidelines or that any tests conducted under its Standards or Guidelines
will be nonhazardous or free from risk.

ASHRAE INDUSTRIAL ADVERTISING POLICY ON STANDARDS
ASHRAE Standards and Guidelines are established to assist industry and the public by offering a uniform method of testing for rating purposes, by
suggesting safe practices in designing and installing equipment, by providing proper definitions of this equipment, and by providing other information
that may serve to guide the industry. The creation of ASHRAE Standards and Guidelines is determined by the need for them, and conformance
to them is completely voluntary.
In referring to this Standard or Guideline and in marking of equipment and in advertising, no claim shall be made, either stated or implied,
that the product has been approved by ASHRAE.
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(This foreword is not part of this standard. It is merely informative and does not contain requirements
necessary for conformance to the standard. It has not been processed according to the ANSI require-
ments for a standard and may contain material that has not been subject to public review or a consen-
sus process. Unresolved objectors on informative material are not offered the right to appeal at
ASHRAE or ANSI.)

FOREWORD

Addendum ao modifies Section 10, “Construction and Plans for Operation,” which was previously modified
by published addendum “ax.”

o Section 10.4.2, “IAQ Construction Management and System Startup,” is modified to reference specific
subsections of Standard 62.1 and to eliminate duplication. This section was previously modified by adden-
dum ax, which can be downloaded at www.ashrae.org/addenda. Additionally, the following changes were
made:

» Section 10.4.2(d) strikes the requirement to cover permanent HVAC vents during activities that produce
dust, as these activities could prove harmful and unproductive to workers in an unconditioned environ-
ment.

o Section 10.4.2(e), is modified to allow operation of permanent HVAC systems during construction pro-
vided that they are protected from dirt, dust, and debris and that all filters and controls are in place
and operational.

o Section 10.4.2(f) is modified editorially, with no change in the requirement.

o Section 10.7.1 (building flush out requirements) is deleted because the committee believes it was little
used due to practical limitations and lack of hard data on its effectiveness. The goal of additional ventila-
tion prior to occupancy and during initial occupancy is met by requirements in new Sections 10.7.2 and
10.10.5.

o Section 10.7.2 (postconstruction, preoccupancy IAQ monitoring of 36 constituents) is deleted. In its
place, Section 10.10.7, “Air Monitoring,” requires monitoring of two properties of air and four contami-
nants during initial occupancy and providing to the owner a report with graphical trends and recommen-
dations. The committee believes this provides meaningful and actionable information to the owner while
avoiding delays in occupancy due to monitoring requirements.

* New Section 10.7 contains requirements for IAQ preparations prior to occupancy, including the early
start of ventilation described above.

o Sections 10.9.4 and 10.9.7 are deleted. Some of the requirements were duplication of those already incor-
porated by reference to Standard 62.1. Others of these requirements are now found, with modifications, in
a new Section 10.10, “Plan for Operation: IAQ-Related Activities.”

* A new Section 10.10 contains all the elements of the plan for operation, some of which are described
above. It collects requirements in one section that were previously in several noncontiguous sections.

Informative Note: In this addendum, changes to the current standard are indicated in the text by underlining
(for additions) and strikethreugh (for deletions) unless the instructions specifically mention some other
means of indicating the changes.

Addendum ao to Standard 189.1-2020

Modify Section 10.4.2 and 10.4.4 as shown.

10.4 Construction Operations and Start-Up Requirements

[...]

10.4.2 TAQ Construction Management and System Startup. Ventilation systems shall be constructed
and started in compliance with Section 7 of ANSI/ASHRAE Standard 62.1. An IAQ construction manage-
ment plan shall be developed and implemented. The plan shall include procedures and schedules to accom-
plish-thatineludeste-inelude the following:

a. Requirements-of-Seetton7-Compliance with ANSI/ASHRAE Standard 62.1, Sections 7.1.2, 7.1.3, and
7.1.4

b. Prevention of the use of adhesives, paint, and other volatiles and operations that create dust, including
sanding and sawing, after 48 hours prior to occupancy

c. Covering air conveyance materials prior to installation

d. Sealing of HVAC system supply and return air openings when systems are not in use
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Protection of permanent HVAC systems from dirt, dust, and debris in compliance with ASHRAE Stan-
dard 62.1, Section 7.2.4, or prevention of their operation during construction except for preoccupancy

ventilation as specified in Section 10.7.2

|

1. _All filters and controls shall be in place and operational during such HVAC system operation.

f. Replacement of installed materials that exhibit biological growth

ToF

T oF

10.4.4 Construction Activity Pollution Prevention—Protection of Occupied Areas. The construction
documents shall identify operable windows, doors, and air intake openings that serve occupied spaces,
including those not associated with the building project, that are in the area of construction activity or within
35 ft (11 m) of the limits of construction activity. Such windows, doors, and air intake openings that are
under control of the owner shall be closed, or other measures shall be taken to limit contaminant entry.

Management of the affected buildings not under the control of the building-prejeet owner shall be noti-
fied in writing of planned construction activity and possible entry of contaminants into their buildings.

Delete Section 10.7, and replace it with the following new Section 10.7:
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TAC = V,, x }4 y [% x 60 min/h x 24 h/day x 14 days (I-P)

Im> 1 1
TAC =V, x 1000L XXX 3600 s/h x 24 h/day x 14 days (SI)

10.7 Preoccupancy IAQ

10.7.1 Cleaning. Spaces shall be cleaned in accordance with Section 10.2.2.1.4.5 not less than 12 hours
prior to occupancy.

10.7.2 Ventilation. Occupiable ventilation zones shall be ventilated with outdoor air at the rate required
by Section 8.3.1.1 calculated using the design zone population of each zone. Ventilation shall begin not less
than 48 hours prior to occupancy and shall operate for not less than 12 hours per day. During such operation,
the HVAC systems shall

Operate with ventilation reductions from demand-control ventilation disabled
Maintain occupied period temperature and humidity set points

Operate with filters required by Section 8.3.1.3 installed

oo |®

10.7.3 Third-Party Review. Prior to occupancy, a review of the spaces to be occupied and their HVAC

systems shall be conducted, and a report on the results of that review shall be prepared by an approved third

party and provided to the owner. The report shall address the following items and contain recommended cor-
rective actions:

Date and time of observations

Description of any deviations of occupancy categories and density from construction documents ventila-
tion calculations

Review of proximity of contaminant sources to outdoor air intakes for compliance with ASHRAE Stan-
dard 62.1, Section 4.2.

A check of HVAC systems for

1. Position of outdoor air dampers as designed and commissioned
Cleanliness of accessible airstream surfaces

Cleanliness of heating and cooling coils, condensate pan, and drain
Particle filtration condition and MERYV rating

Sl

|©
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Review of test and balance data applicable to ventilation and exhaust compared to construction docu-
ments and owner’s project requirements (OPR)

Description of observed indoor contaminant sources not shown on construction documents or not miti-
gated by local exhaust

Description of observed odors, irritants, water intrusion and visibly water-damaged materials
Review of'location of outdoor designated smoking areas for compliance with Section 8.3.1.7(b) and sig-
nage for compliance with Section 8.3.1.7(a), construction documents and OPR

Modify Section 10.9.10 as shown.

10.9.10 Maintenance Plan. A maintenance plan shall be developed for mechanical, electrical, plumbing
and fire protection systems. The plan shall include the following:

a.

b.

The plan shall be in accordance with ASHRAE/ACCA Standard 180 for HVAC systems in all buildings
within the scope of %h&%meet—&re—deﬁm&e&e{leemﬂaefer&kb&ﬁéﬁgs—m%tandard 180.

The plan shall a : rda §
describe required 1nspect10n and maintenance tasks and freguency smbﬁeA—SHRAE%GGA—S&aﬁdafd

180,SeetionS-for electrical and plumbing systems-in-buildings-that-meet-the-definition-of commereial
buildingsin ASHRAE/ACCAStandard180.

Outdoor air delivery monitors required by Section 8.3.1.2 shall be visually inspected at least once each
quarter and cleaned or repaired, as necessary, and calibrated at the manufacturer’s recommended interval
or not less than once per year, whichever is more frequent.

For systems with a damper indicator and with less than 2000 cfm (1000 L/s) of supply air, the system
components that control the minimum outdoor airflow shall be visually inspected every two years.
Records of this inspection shall be maintained on-site either in electronic or written form.
Documentation of the plan and of completed maintenance procedures shall be maintained on the build-
ing site at all times in

1. electronic format for storage on the building energy management system (EMS), building manage-
ment system (BMS), computerized maintenance management system (CMMS), or other computer
storage means, or

2. maintenance manuals specifically developed and maintained for documenting completed mainte-
nance activities.

Delete Sections 10.9.4 and 10.9.7. Note that the requirements of Section 10.9.7 appear in modified form
in section 10.10.8. Renumber the remaining 10.9 subsections accordingly.
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Insert new Section 10.10 as shown. Renumber sections 10.10 and 10.11 accordingly.

10.10_Plan for Operation: IAQ-Related Activities. An IAQ plan for operation shall be prepared and pro-
vided to the owner prior to occupancy. The plan for operation shall include activities and schedules as
required by Sections 10.10.1 through 10.10.8.

10.10.1 Operation and Maintenance (O&M) Manual. An O&M manual shall be prepared that com-
plies with ASHRAE Standard 62.1, Section 8.2.

10.10.2 Outdoor Airflow Monitoring. The procedures for a regular outdoor airflow monitoring program
after building occupancy shall be specified and shall comply with the following.

10.10.2.1 For each mechanical ventilation system, including direct outdoor airflow measurement as
required by Section 8.3.1.2.2, and all 100% outdoor air systems, operation and calibration procedures and
schedules shall be provided. Records shall be maintained for operation checks and recalibration efforts and
shall be reported at intervals of not more than three months. Records of verifications and recording of mini-
mum outdoor airflow required by Section 8.3.1.1 shall be provided.

10.10.2.2 For each constant-volume system with supply airflow greater than 2000 cfm (1000 L/s) with
damper indicators as permitted by the exception to Section 8.3.1.2.2, procedures to verify and record the
minimum outdoor airflow required by Section 8.3.1.1 shall be provided. Such procedures shall use methods
specified in ANSI/ASHRAE Standard 111 and implemented at intervals of not more than two years.

10.10.2.3 For each mechanical ventilation system, procedures shall be provided to respond to notifica-
tion of an outdoor air fault condition or to indications that the outdoor air damper is out of position.

10.10.3 Outdoor Air Filtration and Cleaning
10.10.3.1 The outdoor air filtration systems installed in each mechanical ventilation system, including
required MERV levels, shall be identified.
10.10.3.2 Where ozone filters are provided in ventilation systems to comply with Section 8.3.1.3(b), and
such filters are intended for use when the USEPA Air Quality Index exceeds 100 or equivalent designation
by the local authorities, procedures to determine when such filters will be used and procedures for operating
with such filters shall be provided.
10.10.4 Radon Mitigation. For buildings where radon mitigation is required under Section 10.8, opera-
tion, maintenance, and monitoring procedures shall include the following:

Quarterly inspection and repair, as needed, of fans and other mechanical components

(S

Biennial inspection and repair as needed of all components of the mitigation system not addressed by
Section 10.10.6(a), including, but not limited to, performance indicators and visible mitigation system

components, piping, fasteners, supports, labels, soil-gas barrier closures at exposed membranes, sumps,
and other openings between soil and interior space

Radon testing in accordance with AARST MALB. Where radon testing indicates that the indoor radon
concentration is 2.7 pCi/L (100 Baq/m?) or greater, mitigation shall be performed in accordance with

AARST RMS-LB. The building shall be retested and mitigation repeated as needed to achieve a radon
concentration less than 2.7 pCi/L (100 Bq/mi). Radon testing shall be performed at intervals of not more

than two years except where testing over the preceding eight years has not shown levels that exceed 2.7

pCi/L (100 Bg/mi). In that case, radon testing shall be performed at intervals of not more than five years.

d. Documentation and retention of inspection and repair records and testing reports

|©

10.10.5 Ventilate Occupied Spaces. Ventilation of newly constructed occupied spaces with ventilation
reductions from demand control ventilation disabled shall continue for not less than 14 days. Procedures for
re-enabling demand-control ventilation shall be provided.

10.10.6 Periodic IEQ Review. During the first 90 days of initial postconstruction occupancy, and annu-
ally thereafter, a review meeting the requirements of Section 10.7.3 shall be conducted and a report prepared
of occupied spaces and their HVAC systems.

10.10.7 Air Monitoring. Within the initial 90 days of occupancy and annually, air monitoring shall be
performed by an approved third party or a qualified building management system team.
10.10.7.1 Parameters to Be Monitored. All of the following parameters shall be measured at each

sample location.

ANSI/ASHRAE/ICC/USGC/IES Addendum ao to ANSI/ASHRAE/ICC/USGC/IES Standard 189.1-2020
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Table 10.10.7 Air Monitoring Following Commencement of Occupancy

Constituent Method

Temperature As permitted by ASHRAE Standard 111

Humidity As permitted by ASHRAE Standard 111

PM10 (coarse particulate An optical instrument with accuracy in particles/cc certified by the manufacturer at concentrations of 0 to

matter) 40,000 particles/cc. Measurements in the return airstream shall be taken at a location with velocity of 0.4
m/s or less.

PM2.5 (fine particulate matter) | See PM 10.

Total volatile organic chemicals | A photoionization detector (PID) accurate £200 ppbv based on isobutylene and a limit of detection of 5
(TVOCQ) ppb or less.

CO, (carbon dioxide) A sensor compliant with ASHRAE Standard 62.1, Section 6.2.6.1.3.

10.10.7.2 Sample Locations. The parameters in Table 10.10.7 shall be measured in a sample of occu-
pied spaces or the return airstreams of HVAC systems, as determined by the approved third party. Not less

than one sample location shall be included for every 25.000 ftZ (2500 m?) of conditioned floor area and for
every level of a multistory building. Sampling shall be performed with HVAC systems operating in normal
occupancy mode.
10.10.7.3 Monitoring Frequency and Period. Each parameter measurement value shall be recorded
every 15 minutes for 96 hours or more and shall include at least two occupied days and two unoccupied days.
Exception to 10.10.7.3: Monitoring on unoccupied days is not required in systems that operate continu-
ously in the occupied mode.

10.10.7.4 Report. The results of the monitoring and recommended corrective actions shall be provided
as a written report and reviewed with the owner. The report shall graphically illustrate one hour moving

averages of each measured parameter. The report shall include an evaluation of trends relative to time of day
and season and between occupied and unoccupied hours.

Informative Note: Steady-state CO, concentrations corresponding to the ventilation requirements in Stan-
dard 62.1 range from about 1000 ppmv in office spaces and classrooms with younger students to
between 1500 and 2000 ppmv in restaurants, lecture classrooms, and retail spaces to above 2500 ppmv in
conference rooms and auditoriums.

10.10.8 Indoor Environmental Quality Survey and Response to Occupants. Occupant responses to
indoor environmental quality shall be monitored in accordance with the following:
10.10.8.1 An IEQ survey of all occupants of the building shall be conducted at an interval of not more
than three years. The initial survey shall be performed within six months of initial occupancy.
10.10.8.2 The survey questions shall include satisfaction and diagnostic questions addressing IEQ,

lighting, acoustics, and thermal comfort. The survey questions shall use a seven-point satisfaction scale and
comply with ANSI/ASHRAE Standard 55, Section 7.3.1.1.

10.10.8.3 A plan for reporting the survey results shall be provided that includes the following:

The survey report shall state where the response rate was less than the response rates specified in
ASHRAE Standard 55, Section 7.3.1.

The survey report shall indicate the percentage of satisfaction for each question in accordance with
ASHRAE Standard 55, Section 7.4.1(a).

The percentage satisfaction results shall be compared to a nationally recognized survey benchmarking
database where the building occupancy category is represented in the databases of nationally recognized

organizations.
10.10.8.4 Occupant Response. An occupant complaint and response program for IEQ shall be imple-

mented.

[
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POLICY STATEMENT DEFINING ASHRAE’S CONCERN
FOR THE ENVIRONMENTAL IMPACT OF ITS ACTIVITIES

ASHRAE is concerned with the impact of its members’ activities on both the indoor and outdoor environment.
ASHRAE’s members will strive to minimize any possible deleterious effect on the indoor and outdoor environment of
the systems and components in their responsibility while maximizing the beneficial effects these systems provide,
consistent with accepted Standards and the practical state of the art.

ASHRAE’s short-range goal is to ensure that the systems and components within its scope do not impact the
indoor and outdoor environment to a greater extent than specified by the Standards and Guidelines as established by
itself and other responsible bodies.

As an ongoing goal, ASHRAE will, through its Standards Committee and extensive Technical Committee structure,
continue to generate up-to-date Standards and Guidelines where appropriate and adopt, recommend, and promote
those new and revised Standards developed by other responsible organizations.

Through its Handbook, appropriate chapters will contain up-to-date Standards and design considerations as the
material is systematically revised.

ASHRAE will take the lead with respect to dissemination of environmental information of its primary interest and
will seek out and disseminate information from other responsible organizations that is pertinent, as guides to updating
Standards and Guidelines.

The effects of the design and selection of equipment and systems will be considered within the scope of the
system’s intended use and expected misuse. The disposal of hazardous materials, if any, will also be considered.

ASHRAE’s primary concern for environmental impact will be at the site where equipment within ASHRAE’s scope
operates. However, energy source selection and the possible environmental impact due to the energy source and
energy transportation will be considered where possible. Recommendations concerning energy source selection
should be made by its members.
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