MOLD REFRESHER
TRAINING
PROGRAM

NEW YORK STATE DEPARTMENT OF LABOR
ACCREDITED MOLD TRAINING PROGRAM PROVIDER

STUDENT HANDOUTS
MANUAL

EEA

ENVIRONMENTAL EDUCATION ASSOCIATES
888 4 ENV EDU environmentaleducation.com



EEA ENVIRONMENTAL

EDUCATION ASSOCIATES

NEW YORK STATE DEPARTMENT OF LABOR
MOLD TRAINING PROGRAM

MOLD REFRESHER TRAINING STUDENT HANDOUT
MANUAL

TABLE OF CONTENTS

Section 1 NYS Documents and Regulations
NYSDOL Supplement to the Mold Refresher Course Curriculum
NYSDOL Fact Sheets
NYSDOL Regulations
NYSDOL Contractor Complaint Form

Section 2 NYC Guidelines on Assessment and Remediation of Fungi in Indoor
Environments

Section 3 EPA: Mold Remediation in Schools & Commercial Buildings
Section 4 OSHA: A Brief Guide to Mold in the Workplace
Section 5 Mold Cleaners & Disinfectant Table
BEB4 ENV EDU
146 AUSTIN STREET BUFFALD NEW YORK 14207

7L BEAVER STREET MANHATTAN NEW YORK 10005






PREFACE

This training course manual has been created to provide course attendees with documents,
examples and forms that are relevant to mold assessment and remediation in New York State.
The procedures and practices detailed in these pages incorporate current procedures at the
time of printing. The reader should be advised that as procedures evolve, so do the methods
for identifying and remediating mold contamination. Therefore, we emphasize the need for the
reader to obtain the most up to date information available.

Standardized procedures, technical expertise and common sense are major components of a
successful project. The reader is encouraged to improve further on the techniques provided in
this manual as experience is gained through field practice. This will ensure that the mold
industry continues to evolve to improve all facets of remediation and worker protection.
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development of this course manual in some fashion or manner. Environmental Education
Associates, Inc. is extremely grateful to those who have generously shared their knowledge,
expertise, and experiences throughout the development process. Special thanks to Alisa Raab,
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training courses.

DISCLAIMER

This manual was developed using public and proprietary documents. Procedures and practices
contained in this manual have not been reviewed or approved by regulatory agencies. It is the
responsibility of the user to verify compliance with all applicable Federal, State or local
regulatory agencies.

Environmental Education Associates, Inc. makes no representation, warranty or guarantee in
connection with the materials in this course manual or the oral presentation made in connection
with the materials. EEA hereby disclaims any liability or responsibility for loss or damage
resulting from their use and for any violation of federal, state or municipal regulation, ordinance
or law resulting directly or indirectly from their use.

Mention of any trade names, commercial products, manufacturers, or other businesses in the
material or by the presenter does not constitute an endorsement by EEA.
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Department
of Labor

f NEW YORK
STATE OF
OPPORTUNITY.

Division of Safety and Health
Safety Training Program
Harriman State Office Campus
Building 12 — Room 154
Albany, NY 12240

Supplement to the Mold Refresher Course Curriculum

The Department of Labor (DOL) has developed this supplement to provide direction on the specific topics and issues that
must be covered in the Case Studies & Group Discussion Forum section of the mold refresher course. DOL has
developed this list based on questions received from the regulated community, mold complaints, and enforcement issues
encountered in the field. It is anticipated that this list will be updated periodically in response to changing compliance
issues and enforcement concerns; as such, it will be maintained as a separate document from the mold refresher
curriculum. DOL will notify approved mold training providers if any updates are made to this supplement.

In addition to the general topics of mold remediation considerations, concepts, and lessons learned, training providers
must also include all the specific topics listed below in the Case Studies & Group Discussion Forum section of the mold
refresher course. Training providers have discretion over which topics to present in a case study and which topics to
address as discussion points.

1.

(03/17)

Proper Mold Assessment and Remediation

a)

b)

<)

Distribute and review any DOL-issued fact sheets. Presently, the Mold Assessment and Remediation
Factsheet (P227) is posted on DOL'’s website at this link: https://labor.ny.gov/formsdocs/wp/P227.pdf As
noted in the factsheet, in most cases, air sampling and mold testing are not necessary. There are no national
or state standards for “safe” levels of mold. Mold assessors who intend to perform sampling or testing on a
mold project should explain to the client what type of sampling they wish to perform, why it is necessary, what
criteria they are using to compare results, and what it will show that is not already known.

Mold assessors and remediation contractors should reference appropriate guidance and publications from
EPA, OSHA, NYCDOH and IICRC in resolving issues pertaining to:

i. Proper techniques and standard industry practices for mold removal.
ii. Proper use of disinfectant, biocide and anti-microbial coating in accordance with Article 32 Sections
945.3 and 946.5.
Proper mold remediation plan and mold remediation work plan development and content.

Moisture Source Identification and Project Clearance

a)

b)

Mold assessors should emphasize to the client the importance of identifying the source(s) of
moisture and elimination of the moisture source(s) to prevent mold recurrence. As per Article 32
Section 945.1(h) of the NYS Labor Law, when possible, mold assessors should identify the source(s) of the
moisture resulting in mold growth in the mold remediation plan and provide a recommendation as to the type
of contractor who could remedy the source of the moisture. Ultimately, it is the client’s responsibility to decide
whether to repair the underlying source of moisture; however, the assessor should clearly identify the
moisture source and remedies in the mold remediation plan.

For a remediated project to achieve clearance, a mold assessor shall conduct a post-remediation
assessment. Ideally, the same mold assessor that developed the mold remediation plan for a project will
perform the post-remediation assessment, but this is not required. If the client declines to have the post-
remediation assessment performed, the mold assessor and remediation contractor should obtain
documentation of the client’s refusal to have a post-remediation assessment performed before leaving the
site.

Environmental Education Associates, Inc. Pg.5
NYSDOL Mold Refresher Training Student Handouts Revised 7-25-24



(03/17)

Prohibited Work Practices

a) Unlicensed mold assessors, mold remediation contractors, and mold abatement workers/supervisors cannot
perform work on a mold project per Article 32 Section 931 of the NYS Labor Law.

b) Itis unlawful for a licensed contractor to perform both mold assessment and mold remediation on the same
property per Article 32 Section 936.2 of the NYS Labor Law.

¢) Licensed mold remediation contractors cannot proceed with mold remediation on a mold project until they
have provided the client with a mold remediation work plan based upon the mold remediation plan completed
by the licensed mold assessor. See Article 32 Section 946 of the NYS Labor Law.

Standard Procedures for a Mold Project

The following steps should be followed for the execution of a typical mold project:

a) The mold assessor provides the mold remediation plan, including the clearance criteria, for the project to
the client. See Article 32 Sections 935.1 and 945 of the NYS Labor Law.

b) The client provides the mold remediation plan to the mold remediation contractor.

¢) The mold remediation contractor utilizes the mold remediation plan to prepare the mold remediation work
plan (i.e., standard operating procedures) that is specific to the project and provides it to the client prior to
remediating the mold. See Article 32 Sections 935.2 and 946 of the NYS Labor Law.

d) The mold remediation contractor must be aware of the clearance criteria set forth in the mold remediation
plan by the mold assessor.

e) The post-remediation clearance assessment shall be performed by a licensed mold assessor who shall
issue a passed clearance report to the client if the clearance criteria are met, or a final status report with
recommendations for completing the remediation.

f)  Upon receipt of a passed clearance report from an assessor, the remediation contractor may complete
the project.

DOL Mold Program Website and Resources

a) Review the contents of DOL’s Mold Program website and subpages:
https://labor.ny.gov/workerprotection/safetyhealth/mold/mold-program.shtm

b) Review DOL’s Mold Program Frequently Asked Questions:
https://labor.ny.gov/workerprotection/safetyhealth/mold/frequently-asked-questions.shtm

c) Observations of prohibited work practices and other potential violations of Article 32 of the NYS Labor Law
should be reported to DOL via the Mold Contractor Complaint Form, located at this link:
https://labor.ny.gov/formsdocs/wp/SH140.pdf

Environmental Education Associates, Inc. Pg. 6
NYSDOL Mold Refresher Training Student Handouts Revised 7-25-24



FACT SHEET

STATE OF
OPPORTUNITY.

NEW YORK Safetx and

Healt

Mold Assessment and Remediation

in New York State

What is Mold?

Mold is a multi-cellular fungus, similar to
mushrooms and yeast. Mold can be different
colors, and look fuzzy, slimy, or powdery. It often
has a musty odor when present in large amounts.

Mold requires three things to grow:
. water/moisture,
- organic food source (paper, fabric,
sheetrock, etc.), and
. proper temperature.

The presence of mold means there is too much
moisture. Moisture problems can be caused by:
+  plumbing leaks
« leaking roofs or windows
« high humidity

. flooding
- condensation due to poor ventilation or
insulation

It is impossible to ‘mold proof’ your house.
However, you can manage mold growth by
controlling indoor humidity levels and fixing
water leakage problems. To prevent mold from
coming back in the future, you must fix the
underlying source of moisture.

If | want to clean up mold, do | need to hire a
mold professional?

No. Mold issues can often be fixed by the
property owner. However, if you are sensitive to
mold, not interested in cleaning up the mold or
are not capable of cleaning the mold, you can
hire mold professionals.

Does New York require a property owner to
clean up mold when it is found?

No, there is no cleanup requirement for property
owners. However, if a property owner chooses
to hire a mold professional, those professionals
must follow the requirements of the law.

Environmental Education Associates, Inc.
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Note: Rental property owners must still provide
clean and sanitary living conditions to their tenants.

How does the Department of Labor help with
mold issues?

The Department of Labor makes sure that
professionals who do mold assessments and
remediation work have proper training, licenses
and minimum work standards.

Every mold cleanup project performed

by professionals must follow these steps:
assessment, remediation (clean up),

clearance. The law protects consumers by
barring licensed mold companies and their
employees from doing both the assessment
and remediation on the same property. One
mold company and their employees may do the
initial and post-cleanup clearance assessments,
but a different company and their employees
must do the actual cleanup work.

Assessments

What is an assessment?

An assessment, or a mold remediation plan, is

a document prepared by a mold professional.

It identifies mold and serves as a guide for the
cleanup project. It says what must be done, how
it is to be done, and how you will be able to tell
if all the mold has been removed. The specific
requirements are listed in Section 945 of the
Labor Law.

Am | entitled to a copy of the assessment?

Yes. If you hire a mold professional to do an
assessment, you must be given a copy. The
professional you hire to do the remediation work
must also get a copy.

Pg. 7
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Does a mold assessor need to perform sampling
as part of an assessment?

No. In most cases, air sampling and mold testing
are not necessary. There are no national or state
standards for “safe” levels of mold. Mold spores
are a natural part of the environment and are
always in the air and on surfaces. A thorough
visual inspection is the most important step to
identify mold problems and determine cleanup
strategies. Before contractors perform any
sampling or testing, ask what type of sampling or
testing they wish to perform, why it is necessary,
and what it will show that is not already known.

How much should an assessment cost?

The law does not say how much an assessment
should cost. We recommend that you get
estimates from different companies. If a
contractor recommends testing as part of

an assessment, you should have a clear
understanding of the costs for that testing and
exactly what the testing will show.

Remediation

What does the Mold Remediation Contractor do?
The remediation contractor does the actual
cleanup work. They must give you a mold
remediation work plan. The work plan must fulfill
all the requirements of the mold remediation plan
developed through the assessment.

Hiring a Mold Professional

What should | know before hiring a mold
professional?

As is true with all construction projects, the
most important step is choosing your contractor.
Contact more than one contractor for all work to
be performed.

» For Mold Assessment: Make sure each
contractor comes to the job site and
bids on the same work. Before any
work starts, you should have a clear
understanding of the scope of work and
the services the contractor will provide.
You should understand and agree with
the mold assessor’s remediation plan for

OPPORTUNITY.
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acceptable work scope and job clearance.
This may include sampling, recommended
use of biocides or other chemicals,
replacement of materials, and criteria to
demonstrate clearance after the cleanup.

» For Mold Remediation: The work plan
must fulfill all the requirements of the
mold remediation plan developed
through the assessment. The work plan
should also have specific instructions
and/or standard operating procedures
for how the contractor will perform the
cleanup work.

Ask about the contractor’s experience and
references from previous clients. If you are not
sure that the proposed work complies with local
building code rules, contact the local building code
office before allowing the contractor to start work.

How can | verify that a Mold Assessor or Mold
Remediation Contractor is licensed by NYSDOL?
Visit the Department of Labor’ s website and use
the “Licensed Mold Contractors Search Tool” at:
https://www.labor.ny.gov/workerprotection/
safetyhealth/mold/licensing.shtm

How can | file a complaint if | do not believe the
mold professionals followed this guidance?
Submit the “Mold Contractor Complaint Form”

at: https://www.labor.ny.gov/workerprotection/
safetyhealth/mold/compliance.shtm

Where do | go for more information?

New York State Department of Labor:
http://labor.ny.gov/mold

New York City Department of Health and Mental
Hygiene: http://www1.nyc.gov/site/doh/health/
health-topics/mold.page

U.S. Environmental Protection Agency:
https://www.epa.gov/mold

P227 (1117)

The New York State Department of Labor is an Equal Opportunity Employer/Program. Auxiliary aids and services are available upon request to individuals with disabilities.
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What to Expect When You Hire a Mold
Assessor and Mold Remediation Contractor

When does a property owner have to hire a Mold
Assessor or Mold Remediation Contractor?

The New York State Department of Labor

does not require you to clean up mold on

your property. However, if you decide to have
someone assess and remediate an area of mold
that is larger than 10 square feet of mold, you
must use a licensed mold professional to do the
work. You must first have a Mold Assessor do
an inspection and complete a Mold Remediation
Plan. You will then hire a Mold Remediation
Contractor to do the work outlined in the plan.

When you hire a mold professional for a mold
project, the mold professional must perform their
duties in accordance with the New York State Mold
Law, Article 32, “Licensing of Mold Inspection,
Assessment and Remediation Specialists and
Minimum Work Standards.” This fact sheet
provides guidance so you know what to expect.

What are the main responsibilities of a
Mold Assessor?

« Have a valid Mold Assessor License from
the New York State Department of Labor
for the company and employees.

. Perform the initial visual inspection
and assessment of the property for
mold growth. This may include the use
of a moisture meter and, in rare cases,
mold sampling.

« ldentify the underlying source of
moisture causing the mold growth
(when possible).

- Educate the property owner on the Mold
Law and mold in general.

- Develop a Mold Remediation Plan. This
plan will identify:

— The source of the moisture causing
mold growth,
— How to remedy the moisture issue,

Environmental Education Associates, Inc.
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— The mold remediation methods to be
used for cleanup, and
— The criteria that must be met to
consider the cleanup complete.
«  Perform a post-remediation assessment to
confirm the remediation was successful.
- Develop a written passed clearance
report or final status report.

Why is mold sampling rarely recommended?

- Mold is a natural part of the environment.
There is always some mold in the air and
on surfaces.

- Sampling will almost always reveal the
presence of mold or mold spores.

« There are no national or state standards
for comparing or analyzing mold samples.

« There are no national or state standards
to compare the sample results against.

« Unless people are allergic to mold or
mold spores, the presence of mold does
not usually produce any symptoms.

- Unless you know the specific type
(genus and species) of mold to which
someone is allergic, this information is
not typically useful.

What should the Mold Assessor put in the Mold
Remediation Plan?

The Mold Remediation Plan is specific to each
project. The purpose of this plan is to provide
methods to eliminate the moisture source(s) and
visible mold growth. The plan should include:

« A description of the rooms or areas where
the remediation will be performed,

« An estimate of the quantity of material to
be cleaned or removed,

« A description of the abatement methods
to be used for each type of remediation in
each area,

« A proposal for containment, when
needed, to prevent the spread of mold,
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« Alist of recommended personal
protective equipment for abatement
workers (to be provided by the
Remediation Contractor),

« Alist of clearance procedures and criteria
for each type of remediation in each area,

- For an occupied property,
recommendations for notice to occupants
and posting requirements that are
appropriate for the project,

- An estimate of cost and time for
completion of the project,

- Information on the use of any United
States Environmental Protection
Agency (USEPA) registered disinfectant,
biocide, or antimicrobial coating being
considered, taking into account the
potential for occupant sensitivities to
such products, and

« Identification of the underlying
source(s) of moisture, when possible,
that may be causing mold growth and
recommendations for the type of contractor
who would be able to fix the issue.

Note: It is always recommended to correct the
underlying source of water/moisture before
cleaning up mold growth or the mold will likely
grow back.

How is the Mold Remediation Plan used?

The Mold Assessor must give you, the client,
the Mold Remediation Plan before the cleanup
project begins. You should understand and
agree with the plan.

You will then give the Mold Remediation Plan
to Mold Remediation Contractors you may
want to hire to do the work. This will give them
the information they need to give you a cost
estimate for the work.

What are the main responsibilities of a Mold
Remediation Contractor?
- Have a valid Mold Remediation
Contractor License from the Department
of Labor for the company.

Environmental Education Associates, Inc.
NYSDOL Mold Refresher Training Student Handouts
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« Ensure workers on projects have Mold
Abatement Worker licenses from the
Department of Labor.

« Prepare a Mold Remediation Work
Plan. This plan gives instructions and
standard operating procedures for how
they will do the cleanup work described
in the Mold Remediation Plan. This
plan may also include containment
construction and other equipment
necessary to prevent the spread of
mold spores during the abatement.

« The Mold Remediation Work Plan must be
given to you before cleanup work starts.

- Perform the physical removal, cleaning,
sanitizing, surface disinfection or
other work that is needed to clean up
the mold, in accordance with general
industry-accepted standards.

Note: Mold remediation contractors are not
required to remedy the source of the moisture
that caused the mold if they do not have the
required expertise to do so.

What precautions must be taken when
disinfectants, biocides and antimicrobial
coatings are used during mold remediation?
Disinfectants, biocides and antimicrobial
coatings registered with the USEPA may

only be used if they are specified in the Mold
Remediation Plan. These chemicals must be
used only for their intended purpose. They
should also only be applied according to the
manufacturer’s labeling instructions. The Mold
Assessor and the Mold Remediation Contractor
must consider the potential for people who
occupy the property to be sensitive or have a
negative reaction to the chemicals.

When is a mold remediation project complete?
Once your Mold Remediation Contractor has
done the work, the Mold Assessor must do a
post-remediation assessment. The project is
complete when the Mold Assessor issues a
written passed clearance report that states:

Pg. 10
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. the work area is free from all visible mold,

- all work has been done according to
the Mold Remediation Plan and Mold
Remediation Work Plan, and

- the clearance criteria listed in the Mold
Remediation Plan was met.

If the cleanup work was not successful, the
Mold Assessor will write a final status report
listing what needs to be done to receive a
passed clearance report. The final status
report will be given to you and the Mold
Remediation Contractor.

You should use the same Mold Assessor who
wrote the Mold Remediation Plan to do the post-
remediation assessment, but this is not required.

The Mold Remediation Contractor may not remove
materials or dismantle containment structures until
you get a passed clearance report.

Note: If you decide not to have a post-
remediation assessment, the Mold Assessor
and Mold Remediation Contractor should get
documentation that you accept the work as is
before they leave the property.

OPPORTUNITY.

NEW YORK Safetx and
Healt

Where can | find more information on general
industry accepted practices for mold remediation?
«  New York City Department of Health and
Mental Hygiene: http://www1.nyc.gov/
site/doh/health/health-topics/mold.page
- New York State Department of
Health: https://www.health.ny.gov/
publications/7287/
« U.S. Environmental Protection Agency:
https://www.epa.gov/mold
- Institute of Inspection, Cleaning and
Restoration Certification: http://www.iicrc.
org/standards/iicrc-s520/

How can | verify that a Mold Assessor or Mold
Remediation Contractor is licensed by the
Department of Labor?

Visit the Department of Labor’s website and use
the “Licensed Mold Contractors Search Tool” at:
https://www.labor.ny.gov/workerprotection/
safetyhealth/mold/licensed-mold-contractors-
search-tool.shtm

How can | file a complaint if | do not believe the
mold professionals followed this guidance?
Submit the “Mold Contractor Complaint Form”
at: https://www.labor.ny.gov/workerprotection/
safetyhealth/mold/compliance.shtm

The New York State Department of Labor is an Equal Opportunity Employer/Program. Auxiliary aids and services are available upon request to individuals with disabilities.
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ARTICLE 32
LICENSING OF MOLD INSPECTION, ASSESSMENT AND REMEDIATION SPECIALISTS
AND MINIMUM WORK STANDARDS

Title 1. Licensing of mold inspection, assessment and remediation specialists and minimum
work standards (Sections 930-940.)

Section
930. Definitions.
931. Licensing requirements.
932. License; procedure.
933. Exemptions.
934. License issuance and renewal.
935. Practice by license holder.
936. Licensee duties; prohibited activities.
937. Civil penalties and revocation.
938. Denial of license; complaints; notice of hearing.
939. Judicial review.

940. Rulemaking authority.

8§ 930. Definitions. As used in this article:
1. “Department” means the department of labor.

2. “Mold” means any indoor multi-cellular fungi growth capable of creating toxins that can
cause pulmonary, respiratory, neurological or other major illnesses after minimal
exposure, as such exposure is defined by the environmental protection agency, centers
for disease control and prevention, national institute of health, or other federal, state, or
local agency organized to study and/or protect human health.

3. “Mold remediation” means conducting the business of removal, cleaning, sanitizing, or
surface disinfection of mold, mold containment, and waste handling of mold and materials
used to remove mold from surfaces by a business enterprise, including but not limited to,
sole proprietorships. Mold remediation for the purposes of this article shall not include
remediation of the underlying sources of moisture that may be the cause of mold that
requires expertise not specific to acts authorized under this article.

4. “Mold assessment” means an inspection or assessment of real property that is designed
to discover mold, conditions that facilitate mold, indicia of conditions that are likely to
facilitate mold, or any combination thereof.

5. “Mold abatement” means the act of removal, cleaning, sanitizing, or surface disinfection of
mold, mold containment, and waste handling of mold and materials used to remove mold
from surfaces by an individual.

6. “Project” means mold remediation, mold assessment, or mold abatement, of areas greater
than ten square feet, but does not include (a) routine cleaning or (b) construction,
maintenance, repair or demolition of buildings, structures or fixtures undertaken for
purposes other than mold remediation or abatement.

7. “Commissioner” means the commissioner of the department of labor.
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§ 931. Licensing requirements.

1.

It shall be unlawful for any contractor to engage in mold assessment on a project, or to
advertise or hold themselves out as a mold assessment contractor unless such contractor
has a valid mold assessment license issued by the commissioner.

It shall be unlawful for any contractor to engage in mold remediation on a project, or to
advertise or hold themselves out as a mold remediation contractor unless such contractor
has a valid mold remediation license issued by the commissioner.

It shall be unlawful for any individual to engage in mold abatement on a project or to
advertise or hold themselves out as a mold abatement worker unless such individual has a
valid mold abater’s license issued by the commissioner.

A copy of a valid mold assessment or mold remediation license must be conspicuously
displayed at the work site on a mold project.

(a) Nothing in this article shall prohibit any design professional licensed pursuant to title
eight of the education law from performing mold inspection, assessment,
remediation and/or abatement tasks or functions if the person is acting within the
scope of his or her practice, or require the design professional to obtain a license
under this article for such mold inspection, assessment remediation and/or
abatement tasks or functions.

(b) Nothing in this article shall mean that any individual not licensed pursuant to title
eight of the education law may perform tasks or functions limited to the scope of
practice of a design professional under such title.

8932. License; procedure.

1.
2.

4.

The commissioner shall establish minimum qualifications for licensing.

Applications for licenses and renewal licenses shall be submitted to the commissioner in
writing on forms furnished by the commissioner and shall contain the information set forth
in this section as well as any additional information that the commissioner may require.

An applicant for a license to perform mold assessment shall meet the following minimum
requirements:
(a) be eighteen years of age or older;
(b) have satisfactorily completed commissioner approved course work, including
training on the appropriate use and care of personal protection equipment;
(c) paid the appropriate fees as provided in subdivision six of this section; and
(d) submitted insurance certificates evidencing workers’ compensation coverage, if
required, and liability insurance of at least fifty thousand dollars providing coverage
for claims arising from the licensed activities and operations performed pursuant to
this article.
An applicant for a license to perform mold remediation shall meet the following minimum
requirements:
(a) be eighteen years of age or older;
(b) have satisfactorily completed commissioner approved course work, including
training on the appropriate use and care of personal protection equipment;
(c) paid the appropriate fees as provided in subdivision six of this section; and
(d) submitted insurance certificates evidencing workers’ compensation coverage, if
required, and liability insurance of at least fifty thousand dollars providing coverage

for claims arising from the licensed activities and operations performed pursuant to
this article.
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5. An applicant for a license to perform mold abatement shall meet the following minimum
requirements:

() be eighteen years of age or older;

(b) have satisfactorily completed commissioner approved course work, including
training on the appropriate use and care of personal protection equipment; and

(c) paid the appropriate fees as provided in subdivision six of this section.

6. The commissioner shall charge and collect the following non-refundable fees which shall
accompany each application:

(a) afee for an initial application for a license as determined by the commissioner, of
not less than five hundred dollars nor more than one thousand dollars for a mold
remediation license, not less than one hundred fifty dollars nor more than three
hundred dollars for a mold assessment license and not less than fifty dollars nor
more than one hundred dollars for an individual mold abatement license;

(b) afee for renewal of a license equal to the application fee; and

(c) afee to be charged to a course provider for review of each course submitted for
approval, as determined by the commissioner, of not less than five hundred dollars
and not more than one thousand dollars, and an additional fee to be charged to a
course provider of not less than one hundred dollars nor more than two hundred
dollars for review of changes of technical content.

§ 933. Exemptions. The following persons shall not be required to obtain a license as provided in this
title in order to perform mold assessment, remediation, or abatement:

1. aresidential property owner who performs mold inspection, assessment, remediation, or
abatement on his or her own property;

2. anon-residential property owner, or the employee of such owner, who performs mold
assessment, remediation, or abatement on an apartment building owned by that person
that has not more than four dwelling units;

3. an owner or a managing agent or a full-time employee of an owner or managing agent
who performs mold assessment, remediation, or abatement on commercial property or a
residential apartment building of more than four dwelling units owned by the owner
provided, however, that this subdivision shall not apply if the managing agent or employee
engages in the business of performing mold assessment, remediation, or abatement for
the public; and

4. afederal, state or local governmental unit or public authority and employees thereof that

perform mold assessment, remediation, or abatement on any property owned, managed
or remediated by such governmental unit or authority.

8§ 934. License issuance and renewal.

1. Licenses issued pursuant to the provisions of this title shall be valid for a period of two
years from the date of issuance and may be renewed in accordance with the conditions
set forth in this article and established by the commissioner.

2. Within thirty days of the receipt of the application and fee for any license issued under this
section, the commissioner shall either issue the license or issue a notification of denial
pursuant to subdivision one of section nine hundred thirty-eight of this title.

3. Licenses shall be in a form prescribed by the commissioner.

4. The renewal of all licenses granted under the provisions of this article shall be conditioned
upon the submission of a certificate of completion of a commissioner-approved course
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designed to ensure the continuing education of licensees on new and existing mold
assessment and mold remediation standards.

§ 935. Practice by license holder.

1. A mold assessment license holder who intends to perform mold assessment on a mold
remediation project shall prepare a work analysis for the project. The mold assessment
license holder shall provide the analysis to the client before the mold remediation begins
and such plan must include the analysis as defined in section nine hundred forty-five of
this article.

2. A mold remediation license holder who intends to perform mold remediation shall prepare
a work plan providing instructions for the remediation efforts to be performed for the mold
remediation project. The mold remediation license holder shall provide the work plan to
the client before the mold remediation begins. The mold remediation license holder shall
maintain a copy of the work plan at the job site where the remediation is being performed.

8 936. Licensee duties; prohibited activities.

1. A mold assessment licensee who performs mold assessment services shall provide a
written report to each person for whom such licensee performs mold assessment services
for compensation.

2. No licensee shall perform both mold assessment and mold remediation on the same
property.

3. No person shall own an interest in both the licensee who performs mold assessment
services and the licensee who performs mold remediation services on the same property.

§ 937. Civil penalties and revocation.

1. The commissioner may, after a notice and hearing, suspend or revoke any license, or
censure, fine, or impose probationary or other restrictions on any licensee for good cause
shown which shall include, but not be limited to the following:

(a) conviction of a felony relating to the performance of a mold assessment or mold
remediation;

(b) deceit or misrepresentation in obtaining a license authorized under this article;
(c) providing false testimony or documents to the commissioner in relation to a license
authorized by this article or any other license issued by the commissioner;

(d) deceiving or defrauding the public in relation to services provided for a fee that
require a license; or

(e) incompetence or gross negligence in relation to mold assessment or mold
remediation.

2. Violators of any of the provisions of this article may be fined by the commissioner in an
amount not to exceed two thousand dollars for the initial violation and up to ten thousand
dollars for each subsequent violation.

8938. Denial of license; complaints; notice of hearing.

1. The commissioner shall, before making a determination to deny an application for a
license, notify the applicant in writing of the reasons for such proposed denial and afford
the applicant an opportunity to be heard in person or by counsel prior to denial of the
application. Such notice shall notify the applicant that a request for a hearing must be
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made within thirty days after issuance of such notification. If a hearing is requested, such
hearing shall be held at such time and place as the commissioner shall prescribe.

If the applicant fails to make a written request for a hearing within thirty days after
issuance of such notification, then the notification of denial shall become the final
determination of the commissioner. The commissioner shall have subpoena powers
regulated by the civil practice law and rules. If, after such hearing, the application is
denied, written notice of such denial shall be served upon the applicant.

The commissioner shall, before revoking or suspending any license or imposing any fine
as authorized by this article or reprimand on the holder thereof and at least ten days prior
to the date set for the hearing, notify in writing the holder of such license, of any charges
made and shall afford such person an opportunity to be heard in person or by counsel in
reference thereto. No prior notice and hearing is required before the commissioner issues
an order directing the cessation of unlicensed activities.

Written notice must be served to the licensee or person charged.

The hearing on such charges shall be at such time and place as the commissioner shall
prescribe.

§ 939. Judicial review. The action of the commissioner in suspending, revoking or refusing to issue
or renew a license, or issuing an order directing the cessation of unlicensed activity or imposing a fine
or reprimand may be appealed by a proceeding brought under and pursuant to article seventy-eight of
the civil practice law and rules.

§ 940. Rulemaking authority. The commissioner may adopt rules and regulations to oversee the
practice of mold assessment, remediation and abatement and to ensure the health, safety and welfare
of the public.

Title 2. Minimum work standards for the conduct of mold assessments and remediation by
licensed persons (Sections 945-948.)

Section

945.
946.
947.
948.

Minimum work standards for the conduct of mold assessments by licensed persons.
Minimum work standards for the conduct of mold remediation by licensed persons.
Post-remediation assessment and clearance.

Investigations and complaints.

§ 945. Minimum work standards for the conduct of mold assessments by licensed persons.
1. A mold assessment licensee shall prepare a mold remediation plan that is specific to each

remediation project and provide the plan to the client before the remediation begins. The
mold remediation plan must specify:

(a) the rooms or areas where the work will be performed;
(b) the estimated quantities of materials to be cleaned or removed;
(c) the methods to be used for each type of remediation in each type of area;

(d) the personal protection equipment (PPE) to be supplied by licensed remediators for
use by licensed abaters;

(e) the proposed clearance procedures and criteria for each type of remediation in each
type of area;
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(f) when the project is a building that is currently occupied, how to properly notify such
occupants of such projects taking into consideration proper health concerns; the
plan must also provide recommendations for notice and posting requirements that
are appropriate for the project size, duration and points of entry;

(g) an estimate of cost and an estimated time frame for completion; and

(h) when possible, the underlying sources of moisture that may be causing the mold
and a recommendation as to the type of contractor who would remedy the source of
such moisture.

The remediation plan may require containment, as appropriate, to prevent the spread of
mold to areas of the building outside the containment under normal conditions of use.

A mold assessment licensee who indicates in a remediation plan that a disinfectant,
biocide, or antimicrobial coating will be used on a mold remediation project shall indicate a
specific product or brand only if it is registered by the United States Environmental
Protection Agency for the intended use and if the use is consistent with the manufacturer’s
labeling instructions. A decision by a mold assessment licensee to use such products
must take into account the potential for occupant sensitivities.

§ 946. Minimum work standards for the conduct of mold remediation by licensed persons.

1.

A mold remediation licensee shall prepare a mold remediation work plan that is specific to
each project, fulfills all the requirements of the mold remediation plan developed by the
mold assessment licensee as provided to the client and provides specific instructions
and/or standard operating procedures for how a mold remediation project will be
performed. The mold remediation licensee shall provide the mold remediation work plan to
the client before site preparation work begins.

If a mold assessment licensee specifies in the mold remediation plan that personal
protection equipment (PPE) is required for the project, the mold remediation licensee shall
provide the specified PPE to all employees who engage in remediation activities and who
will, or are anticipated to, disturb or remove mold contamination. The containment, when
constructed as described in the remediation work plan and under normal conditions of
use, must prevent the spread of mold to areas outside the containment.

Signs advising that a mold remediation project is in progress shall be displayed at all
accessible entrances to remediation areas.

No person shall remove or dismantle any containment structures or materials from a
project site prior to receipt by the mold remediation licensee overseeing the project of a
notice from a mold assessment licensee that the project has achieved clearance as
described in section nine hundred forty-seven of this title.

Disinfectants, biocides and antimicrobial coatings may be used only if their use is specified
in a mold remediation plan, if they are registered by the United States Environmental
Protection Agency for the intended use and if the use is consistent with the manufacturer’s
labeling instructions. If a plan specifies the use of such a product but does not specify the
brand or type of product, a mold remediation licensee may select the brand or type of
product to be used. A decision by a mold assessment or remediation licensee to use such
a product must take into account the potential for occupant sensitivities and possible
adverse reactions to chemicals that have the potential to be off-gassed from surfaces
coated with the product.

8 947. Post-remediation assessment and clearance.

1. For aremediated project to achieve clearance, a mold assessment licensee shall conduct
a post-remediation assessment. The post-remediation assessment shall determine
whether:
Environmental Education Associates, Inc. Pg. 19
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(a) the work area is free from all visible mold; and

(b) all work has been completed in compliance with the remediation plan and
remediation work plan and meets clearance criteria specified in the plan.

2. Post-remediation assessment shall, to the extent feasible, determine that the underlying
cause of the mold has been remediated so that it is reasonably certain that the mold will
not return from that remediated area. If it has been determined that the underlying cause
of the mold has not been remediated, the mold assessment licensee shall make a
recommendation to the client as to the type of contractor who could remedy the source of
the mold or the moisture causing the mold.

3. A mold assessment licensee who determines that remediation has been successful shall
issue a written passed clearance report to the client at the conclusion of each mold
remediation project.

4. If the mold assessment licensee determines that remediation has not been successful, the
licensee shall issue a written final status report to the client and to the remediation
licensee and recommend to the client that either a new assessment be conducted, that the
remediation plan as originally developed be completed, or the underlying causes of mold
be addressed, as appropriate.

§ 948. Investigations and complaints. The commissioner shall have the authority to inspect ongoing
or completed mold assessment and mold remediation projects and to conduct an investigation upon
his or her own initiation or upon receipt of a complaint by any person or entity.
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NEWYORK | Department
OPPORTUNITY. of Labor

Division of Safety and Health For DOL Use Only. MC - -
Harriman State Office Campus

Building 12, Room 167
Albany, NY 12240
(518) 457-1255

www.labor.ny.gov

Mold Contractor Complaint Form

Purpose: The information you report on this form will be used to investigate violations of Article 32 of the New
York State Labor Law.

Please Note:

A. If the mold-affected area is less than 10 square feet, be advised that the Mold Law does not apply.

B. Please send the completed form and any attachment(s) to the address of your local district office, which
may be found at the end of this form, or electronically in a PDF format to moldcomplaints@Ilabor.ny.gov.

Instructions: Please type or write legibly. Please provide as much information as possible using this form and
include all relevant documents. A representative from the Department may contact you if additional information is

needed.
. . O O O
1. Complainant Information O O
Name:
First Last
Address: o o o .
City: - - State: Zip Code:
Phone: ( ) - Email:
2. Information on N-dld-Affected Propefy u
What is the relationship between the complainant and the mold-affected property?
] Owner Occupant ] Landlord [ Tenant 1 Other:
Is the affected property’s address the same as the home address above? [1 Yes ] No

If it is not the same, provide the mold-affdcted property add®ss below:
Affected Property’s Address:

City: State: Zip Code:
Property Type: ] Single Family ] Apartment 1 Commercial
O Industrial 0 Multi Family: Number of Units: O other:

3. Business or Individual Complaint is Against

Which group(s) of mold professionals do you have a complaint against?
0 Mold Assessor 0 Mold Remediation Contractor [0 Mold Abatement Worker

Please provide the following information for the Mold Professional you have a complaint against:
Mold Professional’s Name:

First Last
Mold Professional’s License No. (if known):
Mold Professional’s Contractor License No. (if known):

Type of Business (if known): [0 Sole Proprietor 0 Company

Business Name: Business Website:

Business Address:

City: State: Zip Code:

SH 140 (12/16)
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How did you hear about the Mold Professional? [1 TV [ Print [J Website [] Radio [] Other:

Have you complained to the business? ] ¥ O O (| No O
If the answer is yes, how did you communicattyour complaint?

I E-mail I Phone O InPerson O Letter 1 other:

Did yp sign a contractfjoposal with thep*flold Professionalp perform thegork?

] Yes - Please frovide a copy of the contract/proposal. O ] No
Was[Chy plan or work plan provided to you by the mold professional?

[1 Yes - Please attach a copy of the plan/work plan. ] No

What is the nature of your complaint(s)? Please check the appropriate box(s). If you did not see the category of
your complaint(s), please check ‘Other’ and provide a brief description. You may provide a more detailed
description in the npxt section.

[m}
[ Unlicensed or ekpired license for company and/or worker.

[ Contractor performed mold assessment and mold remediation on the same property.
] Inadequate mold assessment.

1 Inadequate mold remediation.

] Abatement workers not following the Mold Remediation Work Plan.

] No or failed post-remediation clearance inspection.

[ Other (Please Specify Briefly):

4. Detailed Complaint Write-up
Please describe your complaint in detail (attach extra sheets if necessary). Include the names of individuals you
have dealt with, dates and outcome(s) of your dealings, and enclose copies of all contracts, receipts,
correspondence, and other documents you have related to this complaint.

Date(s) Description

Do not mark in this box. For DOL internal use only.

VC: _ Y N  Assigned to: Region: Date Processed:

SH 140 (12/16)
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Where to send your complaint form and attachments:
Albany District

Counties: Albany, Clinton, Columbia, Dutchess, Essex, Fulton, Green, Montgomery,
Orange, Putnam, Rockland, Rensselaer, Saratoga, Schenectady, Schoharie, Sullivan,
Ulster, Warren, Washington

State Office Campus, Room 166, Albany, NY 12240
Phone: (518) 457-2072
Fax: (518) 485-8054

Buffalo District

Counties: Allegany, Cattaraugus, Chautauqua, Erie, Genesee, Livingston, Monroe,
Niagara, Ontario, Orleans, Wayne, Wyoming, Yates

65 Court Street, Room 405, Buffalo, NY 14202
Phone: (716) 847-7126
Fax: (716) 847-7138

New York City District
Counties: Bronx, Kings, Nassau, New York, Queens. Richmond, Suffolk, Westchester

One Hudson Square, 75 Varick Street (7th Floor), New York, NY 10013
Phone: (212) 775-3532
Fax: (212) 775-3535

Syracuse District

Counties: Broome, Cayuga, Chemung, Chenengo, Cortland, Delaware, Franklin,
Hamilton, Herkimer, Jefferson, Lewis, Madison, Oneida, Onondaga, Oswego, Otsego,
St. Lawrence, Schuyler, Seneca, Steuben, Tioga, Tompkins

450 S. Salina Street, Syracuse, NY 13202
Phone: (315) 479-3303
Fax: (315) 479-3333
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Preface

This 2008 document revises existing guidelines and supersedes all prior editions. It isbased
both on areview of the current literature regarding fungi (mold) and on comments from areview
panel consisting of expertsin the fields of mycology/microbiology, environmental health
sciences, environmental/occupational medicine, industrial hygiene, and environmental
remediation.

These guidelines are intended for use by building owners and managers, environmental
contractors and environmental consultants. It isalso available for general distribution to anyone
concerned about indoor mold growth. The attached fact sheet, “Mold Growth: Prevention and
Cleanup for Building Owners and Managers,” isasimplified summary of these guidelines,
which may be useful for building owners, managers and workers. It is strongly recommended
that the compl ete guidelines be referred to before addressing the assessment or remediation of
indoor mold growth.

In 1993, the New Y ork City Department of Health and Mental Hygiene (DOHMH) first issued
recommendations on addressing mold growth indoors. In 2000, DOHMH made major revisions
to theinitial guidance and made minor edits in 2002.

The terms fungi and mold are used interchangeably throughout this document.

This document should be used only as guidance. It isnot a substitute for a site-specific
assessment and remediation plan and is not intended for use in critical care facilities such as
intensive care units, transplant units, or surgical suites. Currently there are no United States
Federal, New Y ork State, or New Y ork City regulations for the assessment or remediation of
mold growth.

These guidelines are available to the public, but may not be reprinted or used for any commercial
purpose except with the express written permission of the DOHMH. These guidelines are
subject to change as more information regarding this topic becomes available.
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I ntroduction

Fungi (mold) are present amost everywhere. In an indoor environment hundreds of different
kinds of mold are able to grow wherever there is moisture and an organic substrate (food

source). They can grow on building and other materials, including: the paper on gypsum
wallboard (drywall); ceiling tiles;, wood products; paint; wallpaper; carpeting; some furnishings,
books/papers; clothes; and other fabrics. Mold can also grow on moist, dirty surfaces such as
concrete, fiberglass insulation, and ceramic tiles. It is neither possible nor warranted to eliminate
the presence of al indoor fungal spores and fragments; however, mold growth indoors can and
should be prevented and removed if present.

The purpose of these guidelinesis to provide an approach to address potential and observed
mold growth on structural materialsin commercial, school, and residential buildings. Mold
growth in critical care areas of health-care facilities such as intensive care units or surgery suites
may pose significant health concerns to patients. This document is not intended for such
situations. Please visit the US Centers for Disease Control and Prevention (CDC) at
www.cdc.gov for more information on dealing with mold growth and its cleanup in health-care
facilities.! Mold on bathroom tile grout, in shower stalls, and on bathtubs is a common
occurrence. Occupants can control this growth through frequent use of household cleaners.

Water accumulation in indoor environments can lead to mold growth (and other environmental
problems), which has been associated with human health effects (see Appendix A).%® Indoor
mold growth can be prevented or minimized, however, by actively maintaining, inspecting, and
correcting buildings for moisture problems and immediately drying and managing water-
damaged materials. In the event that mold growth does occur, this guide is intended to assist
those responsible for maintaining facilities in evaluating and correcting this problem.

Removing mold growth and correcting the underlying cause of water accumulation can help to
reduce mold exposures and related health symptoms.”® Prompt remediation of mold-damaged
materials and infrastructure repair should be the primary response to mold growth in buildings.
The simplest, most expedient remediation that properly and safely removes mold growth from
buildings should be used. Extensive mold growth poses more difficult problems that should be
addressed on a case-by-case basis in consultation with an appropriate building or environmental
health professional. In all situations, the source of water must be identified and corrected or the
mold growth will recur.

Effective communication with building occupants is an important component of all remedial
efforts. Individuals who believe they have mold-related health problems should see their
physicians. Individuals who may have an occupationally related illness should be referred to an
occupational/environmental physician for evaluation, following any needed initial care. Clinic
contact information is available from the New Y ork State Department of Health at
www.headth.state.ny.us/environmental /workplace/clinic_network.
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Environmental Assessment

The presence of mold growth, water damage, or musty odors should be addressed quickly. In all
instances, any sources of water must be identified and corrected and the extent of water damage
and any mold growth determined. Water-damaged materials should be removed or cleaned and
dried. For additional information on cleaning water-damaged materials and personal belongings,
refer to the EPA document “Mold Remediation in Schools and Commercial Buildings.”®

A trained building or environmental health professional may be helpful in assessing the extent of
the moisture problem and mold growth and devel oping a site-specific work plan. The presence
of atrained professional to provide oversight during remediation can also be helpful to ensure
quality work and compliance with the work plan. According to the American Industrial Hygiene
Association atrained professional should have, at aminimum, arelevant science or engineering
degree and two years of full-time supervised experience in mold assessment.*°

Visual Inspection

A visual inspection is the most important initial step in identifying a possible mold problem and
in determining remedia strategies. The extent of any water damage and mold growth should be
visually assessed and the affected building materialsidentified. A visual inspection should also
include observations of hidden areas where damages may be present, such as crawl spaces,
attics, and behind wallboard. Carpet backing and padding, wallpaper, moldings (e.g.
baseboards), insulation and other materials that are suspected of hiding mold growth should also
be assessed.

Ceiling tiles, paper-covered gypsum wallboard (drywall), structural wood, and other cellulose-
containing surfaces should be given careful attention during a visual inspection. Ventilation
systems should be visually checked for damp conditions and/or mold growth on system
components such asfilters, insulation, and coils/fins, as well asfor overal cleanliness.

Equipment such as a moisture meter or infrared camera (to detect moisture in building materials)
or aborescope (to view spaces in ductwork or behind walls) may be helpful in identifying hidden
sources of mold growth, the extent of water damage, and in determining if the water sourceis
active.

Using personal protective equipment such as gloves and respiratory protection (e.g. N-95
disposable respirator) should be considered if assessment work might disturb mold. Efforts
should also be made to minimize the generation and migration of any dust and mold.

Environmental Sampling

Environmental sampling is not usually necessary to proceed with remediation of visually
identified mold growth or water-damaged materials. Decisions about appropriate remediation
strategies can generally be made on the basis of athorough visual inspection. Environmental
sampling may be helpful in some cases, such as, to confirm the presence of visually identified
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mold or if the source of perceived indoor mold growth cannot be visually identified.

If environmental samples will be collected, a sampling plan should be devel oped that includes a
clear purpose, sampling strategy, and addresses the interpretation of results. > Many types of
sampling can be performed (e.g. air, surface, dust, and bulk materials) on a variety of fungal
components and metabolites, using diverse sampling methodologies. Sampling methods for
fungi are not well standardized, however, and may yield highly variable results that can be
difficult to interpret.™*” Currently, there are no standards, or clear and widely accepted
guidelines with which to compare results for health or environmental assessments.

Environmental sampling should be conducted by an individual who is trained in the appropriate
sampling methods and is aware of the limitations of the methods used. Using alaboratory that
specializesin environmental mycology is aso recommended. The laboratory should be
accredited in microbiology by an independent and reputabl e certifying organization.

For additional information on sampling, refer to the American Conference of Governmental
Industrial Hygienists' publication, “Bioaerosols: Assessment and Control” and the American
Industrial Hygiene Association’s* Field Guide for the Determination of Biological
Contaminants in Environmental Samples.”***#

Remediation

The goal of remediation isto remove or clean mold-damaged materials using work
practicesthat protect occupants by controlling the dispersion of mold from thework area
and protect remediation workersfrom exposuresto mold. The listed remediation methods
were designed to achieve this goal; however, they are not meant to exclude other similarly
effective methods and are not a substitute for a site-specific work plan. Since little scientific
information exists that evaluates the effectiveness and best practices for mold remediation, these
guidelines are based on principles used to remediate common indoor environmental hazards.
These guidelines are not intended for usein critical care facilities such as intensive care units,
transplant units, or surgical suites.

Prior to any remediation, consideration must be given to the potential presence of other
environmental hazards, such as asbestos and lead. These guidelines are based on possible health
risks from mold exposure and may be superseded by standard procedures for the remediation of
other indoor environmental hazards.

Moisture Control and Building Repair

In all situations, the underlying moisture problem must be corrected to prevent recurring
mold growth. Indoor moisture can result from numerous causes, such as. fagade and roof
leaks; plumbing leaks; floods; condensation; and high relative humidity. An appropriate
building expert may be needed to identify and repair building problems. An immediate response
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and thorough cleaning, drying, and/or removal of water-damaged materials will prevent or limit
microbial growth.

Relative humidity should generally be maintained at levels below 65% to inhibit mold growth.™
Short-term periods of higher humidity would not be expected to result in mold growth.”
However, condensation on cold surfaces could result in water accumulation at much lower
relative humidity levels. Relative humidity should be kept low enough to prevent condensation
on windows and other surfaces.

Emphasis should be placed on ensuring proper repairs of the building infrastructure so that water
intrusion and moisture accumulation is stopped and does not recur.

Worker Training

Proper training of workers s critical in successfully and safely remediating mold growth.*??
Training topics that should be addressed include:

Causes of moisture intrusion and mold growth

Health concerns related to mold exposure

The use of appropriate personal protective equipment

Mold remediation work practices, procedures, and methods

For additional information, the National Institute of Environmental Health Sciences' publication,
“Guidelines for the Protection and Training of Workers Engaged in Maintenance and
Remediation Work Associated with Mold” lists minimum training criteria for building
maintenance and mold remediation workers that should be completed before addressing indoor
mold growth.?

Trained building maintenance staff can address limited and occasional mold growth. For larger
jobs, more extensively trained mold remediation workers may be needed.

Cleaning M ethods

Non-porous materials (e.g. metals, glass, and hard plastics) can ailmost always be cleaned. Semi-
porous and porous structural materials, such as wood and concrete can be cleaned if they are
structurally sound. Porous materials, such as ceiling tiles and insulation, and wallboards (with
more than a small area of mold growth) should be removed and discarded. Wallboard should be
cleaned or removed at |east six inches beyond visually assessed mold growth (including hidden
areas, see Visual | nspection) or wet or water-damaged areas.** A professional restoration
consultant should be contacted to restore valuable items that have been damaged.

Cleaning should be done using a soap or detergent solution. Use the gentlest cleaning method
that effectively removes the mold to limit dust generation. All materials to be reused should be
dry and visibly free from mold. Consideration should aso be given to cleaning surfaces and
materials adjacent to areas of mold growth for settled spores and fungal fragments. A vacuum
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equipped with a High-Efficiency Particulate Air (HEPA) filter could also be used to clean these
adjacent areas.

Disinfectants are seldom needed to perform an effective remediation because removal of fungal
growth remains the most effective way to prevent exposure. Disinfectant use is recommended
when addressing certain specific concerns such as mold growth resulting from sewage waters. |If
disinfectants are considered necessary, additional measures to protect workers and occupants
may also be required. Disinfectants must be registered for use by the United States
Environmental Protection Agency (EPA). Any antimicrobial products used inaHVAC system
must be EPA-registered specifically for that use.

The use of gaseous, vapor-phase, or aerosolized (e.g. fogging) biocides for remedial purposesis
not recommended. Using biocides in this manner can pose health concerns for peoplein
occupied spaces of the building and for people returning to the treated space. Furthermore, the
effectiveness of these treatmentsis unproven and does not address the possible health concerns
from the presence of the remaining non-viable mold.

Quality Assurance Indicators

Measures to ensure the quality and effectiveness of remediation should be undertaken regardless
of the project size. Evaluations during aswell as after remediation should be conducted to
confirm the effectiveness of remedial work, particularly for large-scale remediation. At
minimum, these quality assurance indicators should be followed and documented:

The underlying moisture problem was identified and eliminated

Isolation of the work area was appropriate and effective

Mold removal and worksite cleanup was performed according to the site-specific plan
Any additional moisture or mold damage discovered during remediation was properly
addressed

Upon completion of remediation, surfaces are free from visible dust and debris.

o |f environmental sampling was performed, the results of such sampling were evaluated
by atrained building or environmental health professional .°

Restoring Treated Spaces

After completing mold remediation and correcting moisture problems, building material s that
were removed should be replaced and brought to an intact and finished condition. The use of
new building materials that do not promote mold growth should be considered. Anti-microbial
paints are usually unnecessary after proper mold remediation. They should not be used in lieu of
mold removal and proper moisture control, but may be useful in areas that are reasonably
expected to be subject to moisture.

Remediation Procedures
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Three different sizes of remediation and the remediation of heating, ventilation, and air-
conditioning (HVAC) systems are described below. Currently, existing research does not relate
the amount of mold growth to the frequency or severity of health effects. However, asthe
presence of moldy materialsincreases, so does the potential for exposure® and the need to limit
the spread of mold-containing dusts and worker exposures. As such, the size of the area
impacted by mold growth as well as practical considerations were used to help define remedial
procedures.

Since the following areas were arbitrarily selected, site-specific conditions must be considered in
choosing adequate remediation procedures. For more information on the unigque characteristics
of building types and occupancies that may influence remediation procedures refer to the
American Industrial Hygiene Association’s publication, “Recognition, Evaluation, and Control
of Indoor Mold.”?

Small Isolated Areas (lessthan 10 square feet) — e.g. ceiling tiles, small areas on walls

(a) Remediation can be conducted by trained building maintenance staff. Such persons
should receive training on proper cleaning methods, personal protection, and potential health
hazards associated with mold exposure. This training can be performed as part of a program to
comply with the requirements of the OSHA Hazard Communication Standard (29 CFR
1910.1200).

(b) Respiratory protection (e.g., N-95 disposable respirator), in accordance with the
OSHA respiratory protection standard (29 CFR 1910.134), isrecommended. Gloves and eye
protection should also be worn.

(c) The work area should be unoccupied.

(d) If work may impact difficult-to-clean surfaces or items (e.g. carpeting, electronic
equipment), the floor of the work area, egress pathways, and other identified
material s/bel ongings should be removed or covered with plastic sheeting and sealed with tape
before remediation.

(e) Efforts should be made to reduce dust generation. Dust suppression methods
particularly during any cutting or resurfacing of materials are highly recommended. Methodsto
consider include: cleaning or gently misting surfaces with a dilute soap or detergent solution
prior to removal; the use of High-Efficiency Particulate Air (HEPA) vacuum-shrouded tools; or
using a vacuum equipped with a HEPA filter at the point of dust generation. Work practices that
create excessive dust should be avoided.

(f) Moldy materials that can be cleaned should be cleaned using a soap or detergent
solution. Materials that cannot be cleaned should be removed from the building in a sealed
plastic bag(s). Plastic sheeting should be discarded after use. There are no special requirements
for the disposal of moldy materials.
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(g) The work area and areas used by workers for egress should be HEPA-vacuumed (a
vacuum equipped with a High-Efficiency Particulate Air filter) or cleaned with adamp cloth
and/or mop and a soap or detergent solution.

(h) All areas should be left dry and visibly free from mold, dust, and debris. Check that
other quality assurance indicators (see Quality I nsurance I ndicators) have also been met.

Medium-Sized Isolated Areas (10 — 100 sguare feet)

(a) Remediation can be conducted by trained building maintenance staff. Such persons
should receive training on proper cleaning methods, personal protection, and potential health
hazards associated with mold exposure. This training can be performed as part of a program to
comply with the requirements of the OSHA Hazard Communication Standard (29 CFR
1910.1200).

(b) Respiratory protection (e.g., N-95 disposable respirator), in accordance with the
OSHA respiratory protection standard (29 CFR 1910.134), isrecommended. Gloves and eye
protection should also be worn.

(c) The work area should be unoccupied.

(d) Cover the floor, egress pathways, and items left in the work area with plastic sheeting
and seal with tape before remediation.

(e) Seal ventilation ducts/grills and other openings in the work area with plastic sheeting.
The HVAC system servicing this area may need to be shut down to properly seal vents.

(f) Efforts should be made to reduce dust generation. Dust suppression methods
particularly during any cutting or resurfacing of materials are highly recommended. Methodsto
consider include: cleaning or gently misting surfaces with a dilute soap or detergent solution
prior to removal; the use of High-Efficiency Particulate Air (HEPA) vacuum-shrouded tools; or
using a vacuum equipped with a HEPA filter at the point of dust generation. Work practices that
create excessive dust should be avoided.

(g) Moldy materials that can be cleaned should be cleaned using a soap or detergent
solution. Materials that cannot be cleaned should be removed from the building in sealed plastic
bags. Plastic sheeting should be discarded after use. There are no specia requirements for
disposal of moldy materials.

(h) The work area and areas used by workers for egress should be HEPA-vacuumed and
cleaned with a damp cloth and/or mop and a soap or detergent solution.

(i) All areas should be left dry and visibly free from mold, dust, and debris. Check that
other quality assurance indicators (see Quality I nsurance I ndicators) have also been met.
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Large Areas (greater than 100 sguare feet in a contiguous area) — e.g. on separate wallsin a
single room

Properly trained and equipped mold remediation workers should conduct the remediation. The
presence of atrained building or environmental health professional (see Environmental
Assessment) to provide oversight during remediation may be helpful to ensure quality work and
compliance with the work plan. The following procedures are recommended:

(a) Personnel trained in the handling of mold-damaged materials equipped with:

i. A minimum of half-face elastomeric respirators with P-100 filters used in
accordance with the OSHA respiratory protection standard (29 CFR
1910.134)

ii. Full body coveralls with head and foot coverings

iii. Glovesand eye protection

(b) Containment of the affected area:

i. TheHVAC system servicing this area should be shut down during
remediation.

ii. Isolation of the work area using plastic sheeting sealed with duct tape.
Furnishings should be removed from the area. Ventilation ducts/grills, any
other openings, and remaining fixtures/furnishings should be covered with
plastic sheeting sealed with duct tape.

iii. Consider using an exhaust fan equipped with a HEPA filter to generate
negative pressurization.

iv. Consider using airlocks and a clean changing room.

v. Egress pathways should also be covered if aclean changing room is not used.

(c) The work area should be unoccupied.

(d) Efforts should be made to reduce dust generation. Dust suppression methods
particularly during any cutting or resurfacing of materials are highly recommended. Methodsto
consider include: cleaning or gently misting surfaces with a dilute soap or detergent solution
prior to removal; the use of High-Efficiency Particulate Air (HEPA) vacuum-shrouded tools; or
using a vacuum equipped with a HEPA filter at the point of dust generation. Work practices that
create excessive dust should be avoided.

(e) Moldy materials, that can be cleaned, should be cleaned using a soap or detergent
solution. Materials that cannot be cleaned should be removed from the building in sealed plastic
bags. The outside of the bags should be cleaned with a damp cloth and a soap or detergent
solution or HEPA-vacuumed in the work area (or clean changing room) prior to their transport to
unaffected areas of the building. There are no special requirements for the disposal of moldy
materials.
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(f) Before leaving isolated areas, workers should remove disposable clothing to prevent
the tracking of mold-containing dusts outside of the work area.

(g) The work area and egress pathways (and clean changing room if present) should be
HEPA-vacuumed and cleaned with a damp cloth and/or mop with a soap or detergent solution
and be visibly clean prior to the removal of isolation barriers. Plastic sheeting should be
discarded after use.

(h) All areas should be left dry and visibly free from mold, dust, and debris. Check that
other quality assurance indicators (see Quality I nsurance I ndicators) have also been met.

Remediation of HVAC Systems

Mold growth in heating, ventilation, and air-conditioning (HVAC) systems can pose building-
wide problems. Obtaining professional help should always be considered in addressing even
small amounts of mold growth or moisture problems within an HVAC system. Recurring
problems, regardless of size, may indicate a systemic problem and appropriate professional help
should be sought.

Small Isolated Area of Mold Growth in the HVAC System (<10 square feet) — e.g. box filter,
small area on insulation

(d) Remediation can be conducted by trained building maintenance staff that are familiar
with the design and function of the impacted HVAC system. Such persons should receive
training on proper cleaning methods, personal protection, and potential health hazards. This
training can be performed as part of a program to comply with the requirements of the OSHA
Hazard Communication Standard (29 CFR 1910.1200).

(b) Respiratory protection (e.g. N-95 disposable respirator), in accordance with the
OSHA respiratory protection standard (29 CFR 1910.134), isrecommended. Gloves and eye
protection should be worn.

(c) The HVAC system should be shut down prior to any remedial activities.

(d) Efforts should be made to reduce dust generation. Dust suppression methods
particularly during any cutting or resurfacing of materials are highly recommended. Methodsto
consider include: cleaning or gently misting surfaces with a dilute soap or detergent solution
prior to removal; the use of High-Efficiency Particulate Air (HEPA) vacuum-shrouded tools; or
using a vacuum equipped with a HEPA filter at the point of dust generation. Work practices that
create excessive dust should be avoided.

(e) The use of plastic sheeting to isolate other sections of the system should be
considered.
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(f) Moldy materials that can be cleaned should be cleaned using a soap or detergent
solution. Growth-supporting materials that are moldy, such as the insulation of interior-lined
ducts, flexible ducts, and filters, should be removed and sealed in plastic bags. There are no
special requirements for the disposal of moldy materials.

(g9) The work area and areas used for egress should be HEPA-vacuumed and cleaned with
adamp cloth and/or mop and a soap or detergent solution. Any plastic sheeting should be
discarded after use.

(h) All areas should be left dry and visibly free from mold, dust and debris. Check that
other quality assurance indicators (see Quality I nsurance I ndicators) have also been met.

Large Area of Mold Growth in the HVAC System (>10 square feet)

Properly trained and equipped mold remediation workers with specific training and experiencein
HVAC systems, should conduct the remediation. The presence of atrained building or
environmental health professional (see Environmental Assessment) with experience and specific
knowledge of HVAC systems, to provide oversight during remediation can be helpful to ensure
guality work and compliance with the work plan. The following procedures are recommended:

(a) Personnel trained in the handling of mold-damaged materials equipped with:

i. A minimum of half-face elastomeric respirators with P-100 filtersused in
accordance with the OSHA respiratory protection standard (29 CFR
1910.134)

ii. Full body coveralls with head and foot coverings

iii. Glovesand eye protection

(b) The HVAC system should be shut down prior to any remedial activities.
(c) Containment of the affected area:

i. Isolation of work areafrom the other areas of the HVAC system using plastic
sheeting sealed with duct tape

ii. Theuse of an exhaust fan equipped with a HEPA filter to generate negative
pressurization should be considered

iii. Consider using airlocks and a clean changing room

iv. Egress pathways should also be covered if a clean changing room is not used

(d) Efforts should be made to reduce dust generation. Dust suppression methods
particularly during any cutting or resurfacing of materials are highly recommended. Methodsto
consider include: cleaning or gently misting surfaces with a dilute soap or detergent solution
prior to removal; the use of High-Efficiency Particulate Air (HEPA) vacuum-shrouded tools; or
using a vacuum equipped with a HEPA filter at the point of dust generation. Work practices that
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create excessive dust should be avoided.

(e) Moldy materials that can be cleaned should be cleaned using a soap or detergent
solution. Growth-supporting materials that are moldy, such as the insulation of interior-lined
ducts, flexible ducts, and filters, should be removed in sealed plastic bags. The outside of the
bags should be cleaned with a damp cloth and a soap or detergent solution or HEPA -vacuumed
prior to their removal from the isolated work area. There are no special regquirements for the
disposal of moldy materials.

(f) Before leaving isolated areas, workers should remove disposabl e clothing to prevent
the tracking of mold-containing dust outside of the work area.

(g) Thework area and egress pathways (and clean changing room if present) should be
HEPA-vacuumed and cleaned with a damp cloth and/or mop and a soap or detergent solution
prior to the removal of isolation barriers. Plastic sheeting should be discarded after use.

(h) All areas should be left dry and visibly free from mold, dust, and debris. Check that
other quality assurance indicators (see Quality I nsurance I ndicators) have also been met.

Communication with Building Occupants

Communication with occupants of affected spacesisimportant regardless of the size of the
project but is especially important when mold growth requiring large-scale remediation is found.
When large-scale remediation is performed, the building owner, management, and/or employer
should notify occupants in the building. Notification should include a description of the
remedial measures to be taken and atimetable for completion. Group meetings, held before and
after remediation, with full disclosure of plans and results, can be an effective communication
mechanism. Building occupants should be provided with a copy of al inspection reports upon
request. For more detailed information on risk communication refer to the American Industrial
Hygiene Association’s publication, “Recognition, Evaluation, and Control of Indoor Mold.”?®
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Appendix A

Health Effects

Several comprehensive reviews of the scientific literature on the health effects of mold in indoor
spaces have been published in recent years.® This appendix reflects these reviews but has also
considered more recently published articles.

Potential for Exposur e and Health Effects

Fungi are common in both indoor and outdoor environments and play avital role in the earth’s
ecology by decomposing organic matter such as dead trees and leaves. Asaresult, all people
have routine exposure to fungi, which may occur through inhalation, ingestion, and touching
moldy surfaces. The main route of exposure to mold for people living or working in moldy
indoor environments isinhalation of airborne fungal spores, fragments, or metabolites.?
Ingestion and dermal exposures are less understood in these scenarios and can easily be
minimized or prevented by workers through proper hygiene and work practices. Therefore, the
remaining discussion will focus on the adverse health effects of mold due to inhalational
exposure.

Adverse health effects may include: alergic reactions; toxic effects and irritation; and
infections.™ The mere presence of mold growth does not necessarily indicate that people present
in the areawill exhibit adverse health effects. However, as the amount of mold-impacted
materials increases, so do potential exposures. Certain exposures may represent a significant
risk such as occupationa exposures to high concentrations of fungi and chronic (long-term)
exposures, especially of individuals with underlying health conditions such as asthma,
compromised immune systems, or alergies.

Evidence linking mold exposures to severe human health effects is documented in reports of
occupational disease, particularly in forestry and agricultural settings where inhalation exposures
were typically high and/or chronic.?®*! The intensity of mold exposure and associated health
effects experienced in undisturbed indoor environments is usually much less severe than that
experienced by agricultural or forestry workers.>"*#** With the possible exception of exposures
from mold remediation work, such high-level exposures are not expected indoors.>*® Although
high-level exposures are unlikely to occur in undisturbed indoor settings, chronic exposures to
lower levels may still raise health concerns.

Several factors influence the likelihood that individuals might experience health effects
following exposure to mold in indoor environments. These include: the nature of the fungal
material (e.g., alergenic, toxic/irritant, or infectious); the degree of exposure (amount and
duration); and the susceptibility of exposed people. Susceptibility varies with genetic
predisposition, age, state of health, concurrent exposures, and previous sensitization. It isnot
possible to determine “safe” or “unsafe” levels of exposure for the general public because of
variation of individual susceptibility, lack of standardized and validated environmental exposure
sampling methods, and lack of reliable biological markers.*’
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In addition to the adverse health effects associated with exposure to mold, in 2004, the Institute
of Medicine (IOM) reported health risks associated with living in damp indoor environments.
The IOM reported evidence suggesting an association between damp indoor environments and
the development of asthma. Reported respiratory symptoms included, wheezing, coughing, and
exacerbation of asthma.”

Allergic and Hyper sensitivity Effects

Itiswell established that fungi can cause allergic reactions in humans. The most common
symptoms associated with allergic reactions include runny nose, sneezing, post-nasal drip with
sore throat, eye irritation, cough, wheeze, and other symptoms associated with the aggravation of
asthma.>*3*®2® |mmunological responses to mold include allergic rhinitis, hypersensitivity
pneumonitis, and asthma exacerbations. These conditions require prior exposure for
sensitization. These symptoms may persist for some time after removal from the source.

Allergic rhinitisis agroup of symptoms that mostly affects the mucous membranes of nasal
passages and may result from an allergic reaction to fungi. Symptoms often associated with
“hay fever” such as congestion, runny nose, and sneezing may occur.>%*

Hypersensitivity pneumonitis (HP) is arare lung disease with delayed onset (3-8 hours) of fever,
shortness of breath, cough, chest tightness, chills, and general malaise. With continued
exposure, HP can lead to permanent lung disease. The occurrence of HP, even among those that
are highly exposed to fungi, israre. HP hastypically been associated with repeated heavy
exposures in forestry and agricultural settings, which raises concerns for workers routinely
performing mold remediation, but has also been reported in indoor settings with lower level
chronic exposures. 1822

Allergic bronchopulmonary aspergillosis (ABPA) and alergic fungal sinusitis (AFS) are
examples of rarely occurring allergic reactions to non-invasive fungal growth in the respiratory
system. Most symptoms are non-specific resembling asthma or chronic sinusitis. I1n addition,
ABPA and AFS usualy occur in those with underlying medical problems. In the case of ABPA,
thisincludes cystic fibrosis, asthma, and other predisposing medical conditions.?®%

Recent studies, which have suggested an association between the presence of indoor mold and
the development of asthma or alergies, are limited and difficult to interpret. Stark et al.
found higher concentrations of dust-borne mold in infants’ homes were associated

with development of allergic rhinitis, which is a known risk factor for childhood asthma.**
However, other studies have shown higher concentrations of dust-borne fungi and other
microorganismsin infants’ homes were associated with a decreased risk for asthma and
wheezing.**3! Jaakkola et al. reported an association between amoldy odor in the home and
development of asthma, but no association with visible mold or water damage was found.
Although the sample size for this subset was small, it suggests that active mold growth might be
astronger risk factor for certain health effects than presence of nonviable or inactive mold
done.* Thisalso is supported by recent studies that have shown allergen production is
significantly increased during active growth.>*%*
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Though available, allergy testing for molds is limited, subject to high rates of error, and can be
difficult to interpret. Preparations for skin testing or the specific antigen in blood tests may be
different from the mold to which an individual is sensitive. A positive test indicates an alergic
response bsut does not definitively link a specific mold exposure to an individual’ s current health
condition.

Irritant and Toxic Effects
Irritant Effects

Indoor growth of mold can lead to the production of volatile organic compounds (VOCs), also
referred to as microbial VOCs (MVOCs), and the presence of fungal glucans.™***® Glucans are
components of many fungal cell walls. Some studies have reported an association with the
inhalation of glucans and airway irritation and inflammation, but results have been mixed and
may not be applicable to expected indoor concentrations. Observed effects may aso be the
result of exposure to or contact with other fungal components, metabolites, or synergistic effects
with other microbial agents.'*** Resolution of irritant symptoms upon removal from the source
can help distinguish irritant effects from allergic symptoms.”

MV OCs are responsible for the musty odor often associated with mold growth, which may be
noticeable at very low concentrations. Many of the MV OCs are common to other sourcesin the
home.*® The very low levels usually found indoors have not been shown to cause health
effects.

Toxic Effects

Some symptoms and maladies have been attributed to the toxic effects of fungi in indoor
environments. Certain fungi can produce toxins (mycotoxins) at varying levelsthat are
dependent on many complex environmental and biological factors.** The reported symptoms
from exposure to mycotoxins indoors include headaches, irritation, and nausea/l oss of appetite,
but are often non-specific (e.g. fatigue, inability to concentrate/remember), and may be caused
by other environmental and non-environmental agents.>***® Although health effects from
exposures to mycotoxins have been associated with certain occupational exposures or ingestion
of mold-contaminated food, scientific support for the reported effects in indoor environments has
not been established. This may be due to the lower levels of exposure and different routes of
expOSJre.z’S'13’21’27’46'49

Sachybotrysis colloquially referred to as “black mold” or “toxic mold.” It has been suggested
that toxins produced by this mold are associated with specific health effects. Acute Idiopathic
Pulmonary Hemorrhage (AIPH) in infants has been described in several reports suggesting a
relationship with Sachybotrys. AIPH is an uncommon condition that resultsin bleeding in the
lungs. The IOM reviewed the existing studies and concluded that there was insufficient
evidence to determine if mold exposure was associated with AIPH.>* The evidenceisalso
insufficient for an association between inhalation of Sachybotrys toxins indoors and
neurological damage.>*** Although severe health effects from the inhalation exposures to
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Sachybotrys toxinsindoorsis plausible, it is not well-supported, and the issue remains
controversial 23527490

Organic dust toxic syndrome (ODTS) describes the abrupt onset of fever, flu-like symptoms, and
respiratory symptomsin the hours following a single, heavy exposure to dust-containing fungi
and other microorganisms. Unlike HP, ODTS does not require repeated exposures to bioaerosols
and can occur after the first exposure. ODTS has been documented in farm workers handling
contaminated material, but may also affect workers performing remediation of building materials
with widespread mold growth.>**" ODTSis a self-limited illness, which usually improves
within 24 hours after the discontinuation of exposure. 1t may be underreported among workers
exposed to fungi, but would not be expected in occupants of buildings with mold growth.%’

I nfectious Disease

Only asmall number of fungi have been associated with infectious disease. Few of these fungi
are typically found in the indoor environment.>*? Several species of Aspergillus are known to
cause aspergillosis, most commonly A. fumigatus, A. flavus, and rarely, other species.
Aspergillosisis adisease that generally affects severely immunosuppressed persons. Exposure
to these molds, even in high concentrations, is unlikely to cause infection in healthy
individuals.**>® Heavy exposure to fungi associated with bird and bat droppings (e.g.
Histoplasma capsulatum and Cryptococcus neoformans) can lead to health effects, usually
transient flu-likeillnesses, in healthy individuals. More severe health effects are primarily
encountered in immunocompromised persons.’®>*
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Preventing and Cleaning Mold Growth
Fact Sheet for Building Owners and Managers

Mold (mildew) is a fungus that can grow inside building on wet or damp surfaces. Mold can cause allergic
reactions, trigger asthma attacks, or cause other health problems in some people.

Mold needs water or moisture to grow. Stop indoor mold growth by fixing leaks, drying damp or wet
areas and controlling humidity. Before a clean-up, refer to the complete “Mold Guidelines” at
nyc.gov/health.

PREVENT MOLD GROWTH
Fix Water Problems Immediately
e Correct water leaks.
e Dry any and all water-damaged items or areas.

Control Moisture Sources
e In bathrooms without windows, check that bathroom fans or exhaust vents are working.
e In bathrooms with windows, check that the window can be opened.
e Use a dehumidifier to lower humidity levels in basements.

CHECK THE SIZE OF THE AREA WITH MOLD GROWTH AND WATER DAMAGE
e Look for hidden mold and water damage
o If the amount of mold observed covers a large area (more than 100 square feet), is in the
HVAC system, or is difficult to get to, you may need professional help.
o If there is less than 100 square feet of mold growth, trained building staff should be able to do
the cleanup job.

FOLLOW THE PROPER STEPS TO CLEAN MOLD GROWTH

e Tell people living or working in the building about the plan to clean the mold growth.

e Tenants and others should leave the work area before cleaning begins.

e Cover or remove difficult-to-clean surfaces or items (e.g. carpeting, electronics) from the work
area before cleaning begins.

e Use safety goggles, gloves, and a disposable respirator when removing mold growth.

e Clean mold growth with soap or a detergent, and water.

e Remove and throw away porous materials (e.g. ceiling tiles, insulation) with mold growth on
them.

« Dispose of any plastic sheeting, moldy materials, and used sponges or rags in sealed heavy-
duty plastic bags.

o Always fix water problems immediately. If the mold returns quickly or spreads, you may have
an ongoing water problem.

If more than 10 square feet of mold growth is present also:
e Cover the floor in the work area with plastic sheeting.
e« Cover entry and exit pathways with plastic sheeting.
e Seal any ventilation ducts with plastic sheeting.
e Mop and/or HEPA-vacuum the work area and pathways.

CLEAN MOLD GROWTH WITH PROPER SUPPLIES

Soap or detergent

Disposable rags/sponges and scrub brush

Buckets

Heavy-duty plastic garbage bags

Protective gear (e.g. goggles, rubber gloves, N95 respirator)

FOR MORE INFORMATION
Visit our web site at nyc.gov/health for the complete “Mold Guidelin
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Introduction

Concern about indoor exposure to mold has been increasing as the public
becomes aware that exposure to mold can cause a variety of health effects
and symptoms, including allergic reactions. This document presents
guidelines for the remediation/cleanup of mold and moisture problems

in schools and commercial buildings; these guidelines include measures
designed to protect the health of building occupants and remediators. It
has been designed primarily for building managers, custodians, and others
who are responsible

for commercial

building and school
9 Molds gradually destroy the things they grow on. Prevent

maintenance. It should I . J

damage to building materials and furnishings, save money,
Serveasa_reference and avoid potential health risks by controlling moisture and
for potential mold and eliminating mold growth.
moisture remediators.
Using this document,
individuals with little
or no experience with
mold remediation
should be able to
make areasonable
judgment as to whether
the situation can be
handled in-house.
It will help thosein
charge of maintenance
to evaluateanin-
house remediation
plan or aremediation
plan submitted by an
outside contractor.t
Contractors and other Photo 2: Extensive mold contamination of ceiling and walls
professionals who
respond to mold and
moisture situations
in commercia buildings and schools may also want to refer to these
guidelines.

11f you choose to use outside contractors or professionals, make sure they have experience cleaning up
mold, check their references, and have them follow the recommendations presented in this document, the
guidelines of the American Conference of Government Industrial Hygienists (ACGIH) (see Resources List),
and/or guidelines from other professional organizations.
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Molds can be found almost anywhere; they can grow on virtually any
organic substance, as long as moisture and oxygen are present. There are
molds that can grow on wood, paper, carpet, foods, and insulation. When
excessive moisture accumulates in buildings or on building materials,
mold growth will often occur, particularly if the moisture problem remains
undiscovered or unaddressed. It isimpossible to eliminate all mold and
mold sporesin the indoor environment. However, mold growth can be
controlled indoors by controlling moisture indoors.

Molds reproduce by making spores that usually cannot be seen without
magnification. Mold spores waft through the indoor and outdoor air
continually. When mold spores land on a damp spot indoors, they may
begin growing and digesting whatever they are growing on in order to
survive. Molds gradually destroy the things they grow on.

Many types of molds exist. All molds have the potential to cause health
effects. Molds can produce allergens that can trigger allergic reactions or
even asthma attacks in people allergic to mold. Others are known to produce
potent toxins and/or irritants. Potential health concerns are an important
reason to prevent mold growth and to remediate/clean up any existing
indoor mold growth.

Since mold requires water to grow, it isimportant to prevent moisture
problemsin buildings. Moisture problems can have many causes, including
uncontrolled humidity. Some moisture problemsin buildings have been
linked to changes in building construction practices during the 1970s, ' 80s,
and ' 90s. Some of these changes have resulted in buildings that are tightly
sealed, but may lack adequate ventilation, potentially leading to moisture
buildup. Building materials, such as drywall, may not allow moisture to
escape easily. Moisture problems may include roof leaks, landscaping

or gutters that direct water into or under the building, and unvented
combustion appliances. Delayed maintenance or insufficient maintenance
are also associated with moisture problems in schools and large buildings.
Moisture problems in portable classrooms and other temporary structures
have frequently been associated with mold problems.
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When mold growth occurs in buildings, adverse health problems may be
reported by some building occupants, particularly those with allergies or
respiratory problems. Remediators should avoid exposing themselves and
others to mold-laden dusts as they conduct their cleanup activities. Caution
should be used to prevent mold and mold spores from being dispersed
throughout the air where they can be inhaled by building occupants.

Prevention

The key to mold control is moisture control. Solve moisture problems
before they become mold problems!

Mold Prevention Tips

e Fix leaky plumbing and leaks in the building envelope as soon as
possible.

e Watch for condensation and wet spots. Fix source(s) of moisture
problem(s) as soon as possible.

e Prevent moisture due to condensation by increasing surface temperature
or reducing the moisture level in air (humidity). To increase surface
temperature, insulate or increase air circulation. To reduce the moisture
level in air, repair leaks, increase ventilation (if outside air is cold and
dry), or dehumidify (if outdoor air is warm and humid).

e Keep heating, ventilation, and air conditioning (HVAC) drip pans clean,
flowing properly, and unobstructed.

e \ent moisture-generating appliances, such as dryers, to the outside
where possible.

e Maintain low indoor humidity, below 60% relative humidity (RH), ideally
30 - 50%, if possible.

e Perform regular building/HVAC inspections and maintenance as
scheduled.

e Clean and dry wet or damp spots within 48 hours.

e Don't let foundations stay wet. Provide drainage and slope the ground
away from the foundation.

Mold Remediation in Schools and Commercial Buildings
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Investigating, Evaluating, and Remediating
Moisture and Mold Problems

Safety Tips While Investigating and Evaluating
Mold and Moisture Problems

e Do not touch mold or moldy items with bare hands.
e Do not get mold or mold spores in your eyes.
e Do not breathe in mold or mold spores.

e Consult Table 2 and text for Personal Protective Equipment
(PPE) and containment guidelines.

e Consider using PPE when disturbing mold. The minimum PPE
is an N-95 respirator, gloves, and eye protection.

Moldy Areas Encountered During an Investigation

Photo 3A: Mold growing in closet as a Photo 3B: Front side of wallboard
result of condensation from room air looks fine, but the back side is
covered with mold

Mold Remediation in Schools and Commercial Buildings
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Plan the Remediation Before Starting Work

Remediation Plan
Questions to Consider Before Assess the size of the mold and/or moisture
Remediating problem and the type of damaged materials
before planning the remediation work.
Select aremediation manager for medium
or large jobs (or small jobs requiring more
than one person). The remediation plan
should include steps to fix the water or
moisture problem, or the problem may
reoccur. The plan should cover the use of
appropriate Personal Protective Equipment
(PPE) and include steps to carefully
contain and remove moldy building
materials to avoid spreading the mold.?
A remediation plan may vary greatly
depending on the size and complexity
of thejob, and may require revision if

* Are building materials or circumstances change or new facts are
furnishings visibly damaged?

e Are there existing moisture
problems in the building?

e Have building materials been
wet more than 48 hours? (See
Table 2 and text)

e Are there hidden sources of
water or is the humidity too
high (high enough to cause
condensation)?

e Are building occupants reporting
musty or moldy odors?

e Are building occupants reporting
health problems?

discovered.

* Has malntenance been delayed The remediation manager’s highest priority
or the maintenance plan been must be to protect the health and safety of
altered? the building occupants and remediators.

e Has the building been recently It is also important to communicate
remodeled or has building use with building occupants when mold
changed? problems are identified.® In some cases,

e |s consultation with medical or
health professionals indicated?

2Molds are known allergens and may be toxic. Y ou may wish to use Personal Protective Equipment (PPE)
while investigating a mold problem, as well as during remediation/cleanup situations. The minimum PPE
includes an N-95 respirator, gloves, and eye protection.

3See Appendix C.
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especially those involving large areas of contamination, the remediation
plan may include temporary relocation of some or all of the building
occupants. The decision to relocate occupants should consider the size
and type of the area affected by mold growth, the type and extent of health
effects reported by the occupants, the potential health risks that could be
associated with debris, and the amount of disruption likely to be caused

by remediation activities. If possible, remediation activities should be
scheduled for off-hours when building occupants are less likely to be
affected.

Remediators, particularly those with health-related concerns, may wish to
check with their doctors or health care professionals before working on
mold remediation or investigating potentially moldy areas. If you have
any doubts or questions, you should consult a health professional before
beginning a remediation project.

HVAC System

Do not run the HVAC system if you know or suspect that it is contaminated
with mold. If you suspect that it may be contaminated (it is part of an
identified moisture problem, for instance, or there is mold growth near the
intake to the system), consult EPA’s guide Should You Have the Air Ducts
in Your Home Cleaned?* before taking further action (see Resources List).

Photo 4B:
Mold growth
on air diffuser
in ceiling

Photo 4C:
Moldy air duct

Photo 4A: Contaminated fibrous
insulation inside air handler
cover

4Although this document has aresidential focus, it is applicable to other building types.
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Hidden Mold
In some cases, indoor mold growth may not be obvious. It is possible
that mold may be growing on hidden surfaces, such as the back side of
drywall, wallpaper, or paneling, the top of ceiling tiles, the underside of
carpets and pads, etc. Possible locations of hidden mold can include pipe
chases and utility tunnels (with leaking or condensing pipes), walls behind
furniture (where condensation forms),
Hidden Mold Growth ﬁ"”de.mef’ra‘“ pansinside ar
andling units, porous thermal or
' acoustic linersinside ductwork, or roof
materials above ceiling tiles (due to
roof leaks or insufficient insulation).
Some building materials, such as
drywall with vinyl wallpaper over it
or wood paneling, may act as vapor
barriers,® trapping moisture underneath
their surfaces and thereby providing
amoist environment where mold can
grow. Y ou may suspect hidden mold
if abuilding smells moldy, but you
cannot see the source, or if you know
Photo 5: Mold growth behind wallpaper there has been water damage and
building occupants are reporting health
problems. Investigating hidden mold
problems may be difficult and will require caution when the investigation
involves disturbing potential sites of mold growth—make sure to use PPE.
For example, removal of wallpaper can lead to a massive release of spores
from mold growing on the underside of the paper. If you believe that you
may have a hidden mold problem, you may want to consider hiring an
experienced professional. If you discover hidden mold, you should revise
your remediation plan to account for the total area affected by mold growth.

SFor more information on vapor barriers and building construction, see Resources List. It isimportant that
building materials be able to dry; moisture should not be trapped between two vapor barriers or mold may
result.
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Remediation

1. Fix thewater or humidity problem. Complete and carry out repair plan
if appropriate. Revise and/or carry out maintenance plan if necessary.
Revise remediation plan,
as necessary, if more

damage is discovered . .
during remediation. See (T:he KeI)'( to Mold Control is Moisture
Mold Remediation — ontrol!

Key Steps (page S) and e When addressing mold problems, don’t

Resources List (page 29)

f h f th i
for additional information. orget to address the source of the moisture

problem, or the mold problem may simply
2. Continue to communicate reappear!
with building occupants, as
appropriate to the situation.
Be sureto address all
concerns.

Remember to check for high humidity and
condensation problems as well as actual
water leaks, maintenance issues, and HVAC
system problems.

Protect the health and safety of the building
occupants and remediators. Consult a
health professional as needed. Use PPE and
containment as appropriate when working
with mold.

3. Completely clean up mold
and dry water-damaged
areas. Select appropriate
cleaning and drying
methods for damaged/
contaminated materials.
Carefully contain and
remove moldy building
materials. Use appropriate Personal Protective Equipment (PPE).
Arrange for outside professiona support if necessary.
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Table 1: Water Damage Cleanup and Mold Prevention®

Table 1 presents strategies to respond to water damage within 24 — 48
hours. These guidelines are designed to help avoid the need for remediation
of mold growth by taking quick action before growth starts. If mold growth
isfound on the materialslisted in Table 1, refer to Table 2 for guidance

on remediation. Depending on the size of the areainvolved and resources
available, professional assistance may be needed to dry an area quickly and
thoroughly.

SPlease note that Tables 1 and 2 contain general guidelines. Their purpose isto provide basic information for
remediation managers to first assess the extent of the damage and then to determine whether the remediation
should be managed by in-house personnel or outside professionals. The remediation manager can then use
the guidelines to help design aremediation plan or to assess a plan submitted by outside professionals.

10 Mold Remediation in Schools and Commercial Buildings
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Table 1: Water Damage — Cleanup and Mold Prevention

Guidelines for Response to Clean Water Damage within 24 — 48 Hours to Prevent Mold Growth*

Water-Damaged Material

Actions

Books and papers

* For non-valuable items, discard books and papers.
* Photocopy valuable/important items, discard originals.
* Freeze (in frost-free freezer or meat locker) or freeze-dry.

Carpet and backing — dry
within 24 — 48 hours®

* Remove water with water extraction vacuum.
* Reduce ambient humidity levels with dehumidifier.
* Accelerate drying process with fans.

Ceiling tiles

* Discard and replace.

Cellulose insulation

* Discard and replace.

Concrete or cinder block
surfaces

* Remove water with water extraction vacuum.
* Accelerate drying process with dehumidifiers, fans, and/or heaters.

Fiberglass insulation

* Discard and replace.

Hard surface, porous
flooring® (Linoleum,
ceramic tile, vinyl)

* Vacuum or damp wipe with water and mild detergent and allow to dry; scrub if
necessary.
* Check to make sure underflooring is dry; dry underflooring if necessary.

Non-porous, hard surfaces

* Vacuum or damp wipe with water and mild detergent and allow to dry; scrub if

(Plastics, metals) necessary.

* Remove water with water extraction vacuum.

* Accelerate drying process with dehumidifiers, fans, and/or heaters.

* May be difficult to completely dry within 48 hours. If the piece is valuable, you
may wish to consult a restoration/water damage professional who specializes in
furniture.

Upholstered furniture

* May be dried in place if there is no obvious swelling and the seams are intact. If
not, remove, discard, and replace.
* Ventilate the wall cavity, if possible.

Wallboard (Drywall and
gypsum board)

Window drapes * Follow laundering or cleaning instructions recommended by the manufacturer.

Wood surfaces * Remove moisture immediately and use dehumidifiers, gentle heat, and fans for
drying. (Use caution when applying heat to hardwood floors.)

* Treated or finished wood surfaces may be cleaned with mild detergent and clean
water and allowed to dry.

* Wet paneling should be pried away from wall for drying.

*If mold growth has occurred or materials have been wet for more than 48 hours, consult Table 2 guidelines. Even if
materials are dried within 48 hours, mold growth may have occurred. ltems may be tested by professionals if there is
doubt. Note that mold growth will not always occur after 48 hours; this is only a guideline.

These guidelines are for damage caused by clean water. If you know or suspect that the water source is contaminated
with sewage, or chemical or biological pollutants, then Personal Protective Equipment and containment are required
by the Occupational Safety and Health Administration (OSHA). An experienced professional should be consulted if you
and/or your remediators do not have expertise remediating in contaminated water situations. Do not use fans before
determining that the water is clean or sanitary.

TIf a particular item(s) has high monetary or sentimental value, you may wish to consult a restoration/water damage
specialist.

$ The subfloor under the carpet or other flooring material must also be cleaned and dried. See the appropriate section
of this table for recommended actions depending on the composition of the subfloor.

"
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Table 2: Mold Remediation Guidelines’

Table 2 presents remediation guidelines for building materials that have or

are likely to have mold growth. The guidelinesin Table 2 are designed to

protect the health of occupants and cleanup personnel during remediation.
These guidelines are based on the
area and type of material affected

Mold and Indoor Air Regulations and by water damage and/or mold
Standards growth. Please note that these are
Standards or Threshold Limit Values (TLVs) guidelines; some professionals may
for airborne concentrations of mold, or mold prefer other cleaning methods. If
spores, have not been set. As of December you are considering cleaning your
2000, there are no EPA regulations or ducts as part of your remediation

standards for airborne mold contaminants. plan, you should consult EPA’s

publication entitled, Should You

Have the Air Ducts In Your Home
Cleaned?® (see Resources List). If possible, remediation activities should
be scheduled for off-hours when building occupants are less likely to be
affected.

Although the level of personal protection suggested in these guidelinesis
based on the total surface area contaminated and the potential for remediator
and/or occupant exposure, professional judgment should always play a part
in remediation decisions. These remediation guidelines are based on the size
of the affected areato make it easier for remediators to select appropriate
techniques, not on the basis of health effects or research showing there

is a specific method appropriate at a certain number of square feet. The
guidelines have been designed to help construct a remediation plan. The
remediation manager will then use professional judgment and experience

to adapt the guidelines to particular situations. When in doubt, caution is
advised. Consult an experienced mold remediator for more information.

7Please note that Tables 1 and 2 contain general guidelines. Their purpose isto provide basic information for
remediation managers to first assess the extent of the damage and then to determine whether the remediation
should be managed by in-house personnel or outside professionals. The remediation manager can then use
the guidelines to help design aremediation plan or to assess a plan submitted by outside professionals.

8 Although this document has aresidential focus, it is applicable to other building types.
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In cases in which a particularly toxic mold species has been identified or is
suspected, when extensive hidden mold is expected (such as behind vinyl
wallpaper or inthe HYAC

system), when the chances of

the mold becoming airborne Health Concerns
are estimated to be high, or If building occupants are reporting serious health
sensitive individuals (e.g., concerns, you should consult a health professional.

those with severe alergies or

asthma) are present, amore

cautious or conservative approach to remediation isindicated. Always make
sure to protect remediators and building occupants from exposure to mold.
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Table 2: Guidelines for Remediating Building Materials with Mold Growth
Caused by Clean Water*

Personal Protective
Equipment

Containment

SMALL — Total Surface Area Affected Less Than 10 square feet (ft?)

Minimum

N-95 respirator, gloves, and
goggles

Material or Furnishing Cleanup
Affected Methods’

Books and papers 3
Carpet and backing 1,3
Concrete or cinder block 1,3
Hard surface, porous flooring 1,2,3
(Linoleum, ceramic tile, vinyl)
Non-porous, hard surfaces 1,2,3
(Plastics, metals)
Upholstered furniture & drapes 13
Wallboard (Drywall and gypsum 3
board)
Wood surfaces 1,2,3

None required

Total Surface Area Affected Between 10 and

100 (ft)

Limited or Full

Use professional judgment,
consider potential for

remediator exposure and size
of contaminated area

MEDIUM —
Books and papers 3
Carpet and backing 1,34
Concrete or cinder block 1,3
Hard surface, porous flooring 1,2,3
(Linoleum, ceramic tile, vinyl)
Non-porous, hard surfaces 1,2,3
(Plastics, metals)
Upholstered furniture & drapes 1,34
Wallboard (Drywall and gypsum 3,4
board)
Wood surfaces 1,2,3

Limited

Use professional judgment,
consider potential for
remediator/occupant exposure
and size of contaminated
area

LARGE — Total Surface Area A
Increased Occupant or Remediator Ex

ffected Greater Than 100 (ft?) o
posure During Remediation Esti

r Potential for
mated to be Significant

Books and papers

3

Carpet and backing

1,34

Full

Concrete or cinder block

1,3

Hard surface, porous flooring
(Linoleum, ceramic tile, vinyl)

1,2,3,4

Use professional judgment,
consider potential for

Non-porous, hard surfaces
(Plastics, metals)

1,2,3

remediator exposure and size
of contaminated area

Upholstered furniture & drapes

1,3,4

Wallboard (Drywall and gypsum
board)

3,4

Wood surfaces

1,2,3,4

Full

Use professional judgment,
consider potential for
remediator/occupant exposure
and size of contaminated
area

14

Environmental Education Associates, Inc.
NYSDOL Mold Refresher Training Student Handouts

Pg. 74
Revised 7-25-24



Table 2 continued

*Use professional judgment to determine prudent levels of Personal Protective Equipment and containment
for each situation, particularly as the remediation site size increases and the potential for exposure

and health effects rises. Assess the need for increased Personal Protective Equipment, if, during the
remediation, more extensive contamination is encountered than was expected. Consult Table 1 if materials
have been wet for less than 48 hours, and mold growth is not apparent.

These guidelines are for damage caused by clean water. If you know or suspect that the water source is
contaminated with sewage, or chemical or biological pollutants, then the Occupational Safety and Health
Administration (OSHA) requires PPE and containment. An experienced professional should be consulted if
you and/or your remediators do not have expertise in remediating contaminated water situations.

Select method most appropriate to situation. Since molds gradually destroy the things they grow on, if mold
growth is not addressed promptly, some items may be damaged such that cleaning will not restore their
original appearance. If mold growth is heavy and items are valuable or important, you may wish to consult a
restoration/water damage/remediation expert. Please note that these are guidelines; other cleaning methods
may be preferred by some professionals.

CLEANUP METHODS

Method 1: Wet vacuum (in the case of porous materials, some mold spores/fragments will remain in the
material but will not grow if the material is completely dried). Steam cleaning may be an alternative for
carpets and some upholstered furniture.

Method 2: Damp-wipe surfaces with plain water or with water and detergent solution (except wood—use
wood floor cleaner); scrub as needed.

Method 3: High-efficiency particulate air (HEPA) vacuum after the material has been thoroughly dried.
Dispose of the contents of the HEPA vacuum in well-sealed plastic bags.

Method 4: Discard — remove water-damaged materials and seal in plastic bags while inside of containment,
if present. Dispose of as normal waste. HEPA vacuum area after it is dried.

PERSONAL PROTECTIVE EQUIPMENT (PPE)

Minimum: Gloves, N-95 respirator, goggles/eye protection

Limited: Gloves, N-95 respirator or half-face respirator with HEPA filter, disposable overalls, goggles/eye
protection

Full: Gloves, disposable full body clothing, head gear, foot coverings, full-face respirator with HEPA filter

CONTAINMENT

Limited: Use polyethylene sheeting ceiling to floor around affected area with a slit entry and covering flap;
maintain area under negative pressure with HEPA-filtered fan unit. Block supply and return air vents within
containment area.

Full: Use two layers of fire-retardant polyethylene sheeting with one airlock chamber. Maintain area under
negative pressure with HEPA-filtered fan exhausted outside of building. Block supply and return air vents
within containment area.

Table developed from literature and remediation documents including Bioaerosols: Assessment and
Control (American Conference of Governmental Industrial Hygienists, 1999) and /ICRC S500, Standard
and Reference Guide for Professional Water Damage Restoration (Institute of Inspection, Cleaning and
Restoration, 1999); see Resources List for more information.
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Cleanup Methods

A variety of mold cleanup methods are available for remediating damage

to building materials and furnishings caused by moisture control problems
and mold growth. The specific method or group of methods used will
depend on the type of material affected, as presented in Table 2. Please note
that professional remediators may use some methods not covered in these
guidelines; absence of amethod in the guidelines does not necessarily mean
that it is not useful.®

Method 1: Wet Vacuum

Wet vacuums are vacuum cleaners designed to collect water. They can be
used to remove water from floors, carpets, and hard surfaces where water
has accumulated. They should not be used to vacuum porous materials,

Molds Can Damage Building
Materials and Furnishings

Mold growth can eventually cause
structural damage to a school or
large building, if a mold/moisture
problem remains unaddressed
for a long time. In the case of a
long-term roof leak, for example,
molds can weaken floors and
walls as the molds feed on wet
wood. If you suspect that mold
has damaged building integrity,
you should consult a structural
engineer or other professional
with expertise in this area.

Photo 6: Heavy mold growth on underside of
spruce floorboards

91f you are unsure what to do, or if the item is expensive or of sentimental value, you may wish to consult a
specialist. Specialistsin furniture repair/restoration, painting, art restoration and conservation, carpet and rug
cleaning, water damage, and fire/water restoration are commonly listed in phone books. Be sure to ask for
and check references; look for affiliation with professional organizations. See Resources List.
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such as gypsum board. They should be used only when materials
are still wet—wet vacuums may spread spores if sufficient

liquid is not present. The tanks, hoses, and attachments of these
vacuums should be thoroughly cleaned and dried after use

since mold and mold spores may stick to the surfaces.

Method 2: Damp Wipe _ Mold and Paint
Whether dead or alive, mold is
allergenic, and some molds may
betoxic. Mold can generaly be
removed from non-porous (hard)
surfaces by wiping or scrubbing
with water, or water and detergent. It isimportant to dry these surfaces
quickly and thoroughly to discourage further mold growth. Instructions for
cleaning surfaces, as listed on product labels, should always be read and
followed. Porous materials that are wet and have mold growing on them
may have to be discarded. Since molds will infiltrate porous substances
and grow on or fill in empty spaces or crevices, the mold can be difficult or
impossible to remove completely.

Don’t paint or caulk moldy surfaces; clean and dry
surfaces before painting. Paint applied over moldy
surfaces is likely to peel.

Method 3: HEPA Vacuum

HEPA (High-Efficiency Particulate Air) vacuums are recommended for
final cleanup of remediation areas after materials have been thoroughly
dried and contaminated materials removed. HEPA vacuums are also
recommended for cleanup of dust that may have settled on surfaces outside
the remediation area. Care must be taken to ensure that the filter is properly
seated in the vacuum so that all the air must pass through the filter. When
changing the vacuum filter, remediators should wear PPE to prevent
exposure to the mold that has been captured. The filter and contents of the
HEPA vacuum must be disposed of in well-sealed plastic bags.

Mold Remediation in Schools and Commercial Buildings
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Mold Remediation/Cleanup and Biocides

The purpose of mold remediation is to remove the mold to prevent human exposure
and damage to building materials and furnishings. It is necessary to clean up mold
contamination, not just to kill the mold. Dead mold is still allergenic, and some
dead molds are potentially toxic. The use of a biocide, such as chlorine bleach, is
not recommended as a routine practice during mold remediation, although there
may be instances where professional judgment may indicate its use (for example,
when immune-compromised individuals are present). In most cases, it is not
possible or desirable to sterilize an area; a background level of mold spores will
remain in the air (roughly equivalent to or lower than the level in outside air). These
spores will not grow if the moisture problem in the building has been resolved.

If you choose to use disinfectants or biocides, always ventilate the area. Outdoor air
may need to be brought in with fans. When using fans, take care not to distribute
mold spores throughout an unaffected area. Biocides are toxic to humans, as well as
to mold. You should also use appropriate PPE and read and follow label precautions.
Never mix chlorine bleach solution with cleaning solutions or detergents that contain
ammonia; toxic fumes could be produced.

Some biocides are considered pesticides, and some States require that only
registered pesticide applicators apply these products in schools. Make sure anyone
applying a biocide is properly licensed, if necessary. Fungicides are commonly
applied to outdoor plants, soil, and grains as a dust or spray—examples include
hexachlorobenzene, organomercurials, pentachlorophenol, phthalimides, and
dithiocarbamates. Do not use fungicides developed for use outdoors for mold
remediation or for any other indoor situation.

Method 4: Discard — Remove Damaged Materials and Seal in
Plastic Bags

Building materials and furnishings that are contaminated with mold
growth and are not salvageable should be double-bagged using

6-mil polyethylene sheeting. These materials can then usually be
discarded as ordinary construction waste. It isimportant to package
mold-contaminated materials in sealed bags before removal from

the containment area to minimize the dispersion of mold spores
throughout the building. Large items that have heavy mold growth
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should be covered with polyethylene sheeting and sealed with duct tape
before they are removed from the containment area.

Personal Protective Equipment (PPE)

If the remediation job disturbs mold and mold spores become airborne,
then the risk of respiratory exposure goes up. Actions that are likely to stir
up mold include: breakup of
moldy porous materials such as
wallboard; invasive procedures
used to examine or remediate mold growth in awall cavity; actively
stripping or peeling wallpaper to remove it; and using fansto dry items.

Always use gloves and eye protection
when cleaning up mold!

The primary function of Personal Protective Equipment (PPE) isto avoid
inhaling mold and mold spores and to avoid mold contact with the skin or
eyes. The following sections discuss the different types of PPE that can be
used during remediation activities. Please note that all individuals using
certain PPE equipment, such as half-face or full-face respirators, must be
trained, must have medical clearance, and must be fit-tested by a trained
professional. In addition, the use of respirators must follow a complete
respiratory protection program as specified by the Occupational Safety and
Health Administration (OSHA)
(see Resources List for more
information).

Personal Protective Equipment

Skin and Eye Protection
Gloves are required to protect

the skin from contact with mold
allergens (and in some cases
mold toxins) and from potentially
irritating cleaning solutions. Long
glovesthat extend to the middle
of the forearm are recommended.
The glove material should

Photo 7: Remediation worker with
limited PPE
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be selected based on the type of materials being handled. If you are using a
biocide (such as chlorine bleach) or a strong cleaning solution, you should
select gloves made from natural rubber, neoprene, nitrile, polyurethane, or
PVC. If you are using amild detergent or plain water, ordinary household
rubber gloves may be used.

To protect your eyes, use properly fitted goggles or a full-face respirator
with HEPA filter. Goggles must be designed to prevent the entry of dust
and small particles. Safety glasses or goggles with open vent holes are not
acceptable.

Respiratory Protection
Respirators protect cleanup workers from inhaling airborne mold, mold
spores, and dust.

Minimum: When cleaning up asmall area affected by mold, you should
use an N-95 respirator. This device covers the nose and mouth, will filter
out 95% of the particulatesin the air, and is available in most hardware
stores.

Limited: Limited PPE includes use of a half-face or full-face air purifying
respirator (APR) equipped with a HEPA filter cartridge. These respirators
contain both inhalation and exhalation valves that filter the air and ensure
that it is free of mold particles. Note that half-face APRs do not provide eye
protection. In addition, the HEPA filters do not remove vapors or gases.

Y ou should always use respirators approved by the National Institute for
Occupational Safety and Health (see Resources List).

Full: In situations in which high levels of airborne dust or mold spores
arelikely or when intense or long-term exposures are expected (e.g., the
cleanup of large areas of contamination), afull-face, powered air purifying
respirator (PAPR) isrecommended. Full-face PAPRs use a blower to force
air through a HEPA filter. The HEPA-filtered air is supplied to a mask that
covers the entire face or a hood that covers the entire head. The positive
pressure within the hood prevents unfiltered air from entering through
penetrations or gaps. Individuals must be trained to use their respirators
before they begin remediation. The use of these respirators must bein
compliance with OSHA regulations (see Resources List).
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Disposable Protective Clothing

Disposable clothing is recommended during a medium or large remediation
project to prevent the transfer and spread of mold to clothing and to
eliminate skin contact with mold.

Limited: Disposable paper overalls can be used.

Full: Mold-impervious disposable head and foot coverings, and a body suit
made of a breathable material, such as TYVEK®, should be used. All gaps,
such as those around ankles and wrists, should be sealed (many remediators
use duct tape to seal clothing).

Containment

The purpose of containment during remediation activitiesis to limit release
of mold into the air and surroundings, in order to minimize the exposure

of remediators and building

occupants to mold. Mold and Containment Tips

moldy debris should not be

allowed to spread to areas e Always maintain the containment area

in the building beyond the under negative pressure.

contaminated site. e Exhaust fans to outdoors and ensure that
The two types of containment adequate makeup air is provided.
recommended in Table 2 are e |f the containment is working, the
limited and full. The larger polyethylene sheeting should billow

the area of moldy material, inwards on all surfaces. If it flutters or
the greater the possibility of billows outward, containment has been
human exposure and the greater lost, and you should find and correct the
the need for containment. In problem before continuing your remediation
general, the size of the area activities.

helps determine the level of

containment. However, a heavy

growth of mold in arelatively small area could release more spores than
alighter growth of mold in arelatively large area. Choice of containment
should be based on professional judgment.’® The primary object of
containment should be to prevent occupant and remediator exposure to
mold.

For example, aremediator may decide that asmall areathat is extensively contaminated and has the
potential to distribute mold to occupied areas during cleanup should have full containment, whereas alarge
wall surface that is lightly contaminated and easily cleaned would require only limited containment.
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Limited Containment

Limited containment is generally recommended for areas involving between
10 and 100 square feet (ft?) of mold contamination. The enclosure around
the moldy area should consist of a single layer of 6-mil, fire-retardant
polyethylene sheeting. The containment should have a dlit entry and
covering flap on the outside of the containment area. For small areas, the
polyethylene sheeting can be affixed to floors and ceilings with duct tape.

Containment Area

Photo 8: Full containment on large job

For larger areas, a steel or wooden stud
frame can be erected and polyethylene
sheeting attached to it. All supply and

air vents, doors, chases, and risers within
the containment area must be sealed with
polyethylene sheeting to minimize the
migration of contaminants to other parts of
the building. Heavy mold growth on ceiling
tiles may impact HVAC systemsiif the
space above the ceiling is used as areturn
air plenum. In this case, containment should
be installed from the floor to the ceiling
deck, and the filters in the air handling units
serving the affected area may have to be
replaced once remediation is finished.

The containment area must be maintained
under negative pressure relative to
surrounding areas. Thiswill ensure that
contaminated air does not flow into
adjacent areas. This can be done with a
HEPA-filtered fan unit exhausted outside

of the building. For small, easily contained
areas, an exhaust fan ducted to the outdoors

can also be used. The surfaces of all objects removed from the containment
area should be remediated/cleaned prior to removal. The remediation

guidelines outlined in Table 2 can be implemented when the containment is
completely sealed and is under negative pressure relative to the surrounding

area.
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Full Containment

Full containment is recommended for the cleanup of mold-contaminated
surface areas greater than 100 ft? or in any situation in which it appears
likely that the occupant space would be further contaminated without

full containment. Double layers of polyethylene should be used to create
abarrier between the moldy area and other parts of the building. A
decontamination chamber or airlock should be constructed for entry into
and exit from the remediation area. The entryways to the airlock from the
outside and from the airlock to the main containment area should consist

of a slit entry with covering flaps on the outside surface of each slit entry.
The chamber should be large enough to hold awaste container and allow a
person to put on and remove PPE. All contaminated PPE, except respirators,
should be placed in a sealed bag while in this chamber. Respirators should
be worn until remediators are outside the decontamination chamber. PPE
must be worn throughout the final stages of HEPA vacuuming and damp-
wiping of the contained area. PPE must also be worn during HEPA vacuum
filter changes or cleanup of the HEPA vacuum.

Equipment

Moisture Meter

Moisture Meters: Measure/Monitor
Moisture Levels in Building Materials
Moisture meters may be helpful for measuring the
moisture content in avariety of building materials
following water damage. They can also be used to
monitor the process of drying damaged materials.
These direct reading devices have athin probe
which can be inserted into the material to be tested
or can be pressed directly against the surface of the
material. Moisture meters can be used on materials
such as carpet, wallboard, wood, brick, and concrete.

Photo 9: Moisture meter
measuring moisture content
of plywood subfloor
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Humidity Gauges or Meters: Monitor Moisture Levels in the
Air

Humidity meters can be used to monitor humidity indoors. Inexpensive
(<$50) models are available that monitor both temperature and humidity.

Humidistat: Turns on HVAC System at Specific Relative
Humidity (RH)

A humidistat is acontrol device that can be connected to the HVAC system
and adjusted so that, if the humidity level rises above a set point, the HVAC
system will automatically come on.

HVAC System Filter: Filters Outdoor Air

Use high-quality filters in your HVAC system during remediation. Consult
an engineer for the appropriate efficiency for your specific HVAC system
and consider upgrading your filters if appropriate. Conventional HVAC
filters are typically not effective in filtering particles the size of mold spores.
Consider upgrading to a filter with a minimum efficiency of 50 to 60% or
arating of MERV 8, as determined by Test Standard 52.2 of the American
Society of Heating, Refrigerating, and Air Conditioning Engineers.
Remember to change filters regularly and change them following any
remediation activities.
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Sampling

Is sampling for mold needed? In most cases, if visible mold growth is present, sampling is
unnecessary. In specific instances, such as cases where litigation is involved, the source(s)

of the mold contamination is unclear, or health concerns are a problem, you may consider
sampling as part of your site evaluation. Surface sampling may also be useful in order to
determine if an area has been adequately cleaned or remediated. Sampling should be done
only after developing a sampling plan that includes a confirmable theory regarding suspected
mold sources and routes of exposure. Figure out what you think is happening and how to prove
or disprove it before you sample!

If you do not have extensive experience and/or are in doubt about sampling, consult an
experienced professional. This individual can help you decide if sampling for mold is useful
and/or needed, and will be able to carry out any necessary sampling. It is important to
remember that the results of sampling may have limited use or application. Sampling may
help locate the source of mold contamination, identify some of the mold species present, and
differentiate between mold and soot or dirt. Pre- and post-remediation sampling may also be
useful in determining whether remediation efforts have been effective. After remediation, the
types and concentrations of mold in indoor air samples should be similar to what is found in
the local outdoor air. Since no EPA or other Federal threshold limits have been set for mold
or mold spores, sampling cannot be used to check a building’s compliance with Federal mold
standards.

Sampling for mold should be conducted by professionals with specific experience in
designing mold sampling protocols, sampling methods, and interpretation of results. Sample
analysis should follow analytical methods recommended by the American Industrial Hygiene
Association (AIHA), the American Conference of Governmental Industrial Hygienists (ACGIH),
or other professional guidelines (see Resources List). Types of samples include air samples,
surface samples, bulk samples (chunks of carpet, insulation, wallboard, etc.), and water
samples from condensate drain pans or cooling towers.

A number of pitfalls may be encountered when inexperienced personnel conduct sampling.
They may take an inadequate number of samples, there may be inconsistency in sampling
protocols, the samples may become contaminated, outdoor control samples may be omitted,
and you may incur costs for unneeded or inappropriate samples. Budget constraints will often
be a consideration when sampling; professional advice may be necessary to determine if it is
possible to take sufficient samples to characterize a problem on a given budget. If it is not
possible to sample properly, with a sufficient number of samples to answer the question(s)
posed, it would be preferable not to sample. Inadequate sample plans may generate
misleading, confusing, and useless results.

Keep in mind that air sampling for mold provides information only for the moment in time in
which the sampling occurred, much like a snapshot. Air sampling will reveal, when properly
done, what was in the air at the moment when the sample was taken. For someone without
experience, sampling results will be difficult to interpret. Experience in interpretation of results
is essential.
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How Do You Know When You Have Finished
Remediation/Cleanup?

1. You must have completely fixed the water or moisture problem.

2. You should complete mold removal. Use professional judgment to
determine if the cleanup is sufficient. Visible mold, mold-damaged
materials, and moldy odors should not be present.

3. If you have sampled, the kinds and concentrations of mold and mold
spores in the building should be similar to those found outside, once
cleanup activities have been compl eted.

4. You should revisit the site(s) shortly after remediation, and it should
show no signs of water damage or mold growth.

5. People should be able to occupy or re-occupy the space without health
complaints or physical symptoms.

6. Ultimately, thisisajudgment call; thereis no easy answer.
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Checklist for Mold Remediation*

Investigate and evaluate moisture and mold problems

Assess size of moldy area (square feet)

Consider the possibility of hidden mold

Clean up small mold problems and fix moisture problems before they become large
problems

Select remediation manager for medium or large size mold problem
Investigate areas associated with occupant complaints

Identify source(s) or cause of water or moisture problem(s)

Note type of water-damaged materials (wallboard, carpet, etc.)
Check inside air ducts and air handling unit

Throughout process, consult qualified professional if necessary

or desired

Communicate with building occupants at all stages of process, as
appropriate

O Designate contact person for questions and comments about medium or large scale
remediation as needed

OoOooooo ooo

Plan remediation

Adapt or modify remediation guidelines to fit your situation; use professional
judgment

Plan to dry wet, non-moldy materials within 48 hours to prevent mold growth (see
Table 1 and text)

Select cleanup methods for moldy items (see Table 2 and text)

Select Personal Protection Equipment — protect remediators

(see Table 2 and text)

Select containment equipment — protect building occupants

(see Table 2 and text)

Select remediation personnel who have the experience and training needed to
implement the remediation plan and use Personal Protection Equipment and
containment as appropriate

O O oo o O

Remediate moisture and mold problems

O Fix moisture problem, implement repair plan and/or

maintenance plan

Dry wet, non-moldy materials within 48 hours to prevent mold growth
Clean and dry moldy materials (see Table 2 and text)

Discard moldy porous items that can’t be cleaned

(see Table 2 and text)

ooo

*For details, see main text of this publication. Please note that this checklist was designed to highlight key
parts of aschool or commercial building remediation and does not list all potential steps or problems.
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Resources List — EPA

U.S. Environmental Protection Agency (EPA),
Indoor Environments Division (IED)

An Office Building Occupant’s Guide to I1AQ
www.epa.gov/iag/pubs/occupgd.html

Biological Contaminants
www.epa.gov/iag/biologic.html

Building Air Quality Action Plan (for Commercial Buildings)
www.epa.gov/iaq/largebldgs/pdf files/baqactionplan.pdf

Floods / Flooding
www.epa.gov/iaq/flood

Indoor Air Quality (IAQ) Home Page
www.epa.gov/iag/index.html

IAQ in Large Buildings / Commercial Buildings
www.epa.gov/iag/largebldgs

IAQ in Schools
www.epa.gov/iag/schools

Mold Remediation in Schools and Commercial Buildings
www.epa.gov/mold/mold_remediation.html

Mold Resources
www.epa.gov/mold/moldresources.html
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Resources List — OTHER

Thefollowing list of resources includes information created and maintained
by other public and private organizations. The U.S. EPA does not control

or guarantee the accuracy, relevance, timeliness, or completeness of this
outside information. Further, the inclusion of such resourcesis not intended
to endorse any views expressed or products or services offered by the author
of the reference or the organization operating the service on which the
reference is maintained.

American College of Occupational and Environmental Medicine (ACOEM)
(847) 818-1800 www.acoem.org/
Referrals to physicians who have experience with environmental exposures

American Conference of Governmental Industrial Hygienists, Inc. (ACGIH)
(513) 742-2020 www.acgih.org
Occupationa and environmental health and safety information

American Industrial Hygiene Association (AIHA)

(703) 849-8888 www.aiha.org
Information on industrial hygiene and indoor air quality issuesincluding mold hazards
and legal issues

American Society of Heating, Refrigerating, and Air-Conditioning Engineers, Inc.
(ASHRAE)

(800) 527-4723 www.ashrae.org
Information on engineering issues and indoor air quality

Association of Occupational and Environmental Clinics (AOEC)

(888) 347-AOEC (2632) WWW.a0€ec.org
Referrals to clinics with physicians who have experience with environmental exposures,
including exposures to mold; maintains a database of occupational and environmental
cases
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Asthma and Allergic Diseases:

American Academy of Allergy, Asthma & Immunology (AAAAI)
(414) 272-6071 WWW.aaaai.0rg
Physician referral directory, information on alergies and asthma

Asthma and Allergy Foundation of America (AAFA)
(800) 7-ASTHMA (800-727-8462) www.aafa.org
Information on allergies and asthma

American Lung Association (ALA)
(800) LUNGUSA (800-586-4872) www.lungusa.org
Information on allergies and asthma

Asthma and Allergy Network/Mothers of Asthmatics, Inc. (AAN-MA)
(800) 878-4403 or (703) 641-9595 WWW.aanma.org
Information on allergies and asthma

National Institute of Allergy and Infectious Diseases (NIAID)
(301) 496-5717 www.niaid.nih.gov/
Information on allergies and asthma

National Jewish Medical and Research Center
(800) 222-LUNG (800-222-5864) www.nationaljewish.org/
Information on allergies and asthma

Canada Mortgage and Housing Corporation (CMHC)
(613) 748-2000 [International] www.cmhe-schl.ge.cal
Several documents on mold-related topics available

Carpet and Rug Institute (CRI)

(706) 278-3176 WwWw. carpet-rug.org/
Carpet maintenance, restoration guidelines for water-damaged carpet, other carpet-
related issues

Centers for Disease Control and Prevention (CDC)

(800) CDC-INFO (232-4636) www.cdc.gov
Information on health-related topics including asthma, molds in the environment, and
occupational health

CDC’s National Center for Environmental Health (NCEH)
(800) CDC-INFO (232-4636) www.cdc.gov/mold/stachy.htm
Questions and answers on Stachybotrys chartarum and other molds
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Energy and Environmental Building Association

(952) 881-1098 www.eeba.org
Information on energy-efficient and environmentally responsible buildings, humidity/
moisture control/vapor barriers

Floods/ Flooding:
Federal Emergency Management Agency (FEMA)
(800) 621-FEMA (3362) www.fema.gov/hazard/flood/index.shtm

Publications on floods, flood proofing, etc.

University of Minnesota, Department of Environmental Health & Safety
(612) 626-6002 www.dehs.umn.edu/
Managing water infiltration into buildings

University of Wisconsin-Extension, The Disaster Handbhook
(608) 262-3980 www.uwex.edu/ces/news/handbook. html
Information on floods and other natural disasters

Health Canada, Health Protection Branch, Laboratory Centre for Disease Control, Office
of Biosafety

(613) 957-1779 www.phac-aspc.gc.ca/msds-ftss
Material Safety Data Sheets with health and safety information on infectious
microorganisms, including Aspergillus and other molds and airborne biologicals

Indoor Environmental Remediation Board (IERB)
(916) 736-1100 www.ierb.org
Information on best practices in building remediation

Institute of Inspection, Cleaning and Restoration Certification (IICRC)
(360) 693-5675 www.iicrc.org
Information on and standards for the inspection, cleaning, and restoration industry

International Society of Cleaning Technicians (ISCT)
(800) WHY-ISCT (800-949-4728)
Information on cleaning such as stain removal guide for carpets

ISSA—The Worldwide Cleaning Industry Association
(800) 225-4772 WWW.issa.com
Education and training on cleaning and maintenance
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National Air Duct Cleaners Association (NADCA)
(202) 737-2926 www.nadca.com
Duct cleaning information

National Association of the Remodeling Industry (NARI)

(847) 298-9200 WWW.nari.org
Consumer information on remodeling, including help finding a professional remodeling
contractor

National Institute of Building Sciences (NIBS)
(202) 289-7800 http://nibs.org
Information on building regulations, science, and technology

National Institute for Occupational Safety and Health (NIOSH)
(800) CDC-INFO (232-4636) www.cdc.gov/niosh
Health and safety information with a workplace orientation

National Pesticide Information Center (NPIC)
(800) 858-7378 http://npic.orst.edu/
Regulatory information, safety information, and product information on antimicrobials
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New York City Department of Health and Mental Hygiene
www.nyc.gov/html/doh/html/epi/moldrpt1.shtml
“Guidelines on Assessment and Remediation of Fungi in Indoor Environments”

Occupational Safety & Health Administration (OSHA)

(800) 321-OSHA (800-321-6742) www.osha.gov
Information on worker safety, includes topics such as respirator use and safety in the
workplace

Restoration Industry Association
(800) 272-7012 www.ascr.org/
Disaster recovery, water and fire damage, emergency tips, referrals to professionals

Sheet Metal & Air Conditioning Contractors’ National Association (SMACNA)
(703) 803-2980 WWW.Smacna.org
Technical information on topics such as air conditioning and air ducts

Smithsonian Museum Conservation Institute

(301) 238-1240 www.si.edu/mci
Guidelines for caring for and preserving furniture and wooden objects, paper-based
materials, preservation studies

University of Michigan Herbarium
(734) 615-6200 www.herbarium.lsa.umich.edu
Specimen-based information on fungi; information on fungal ecology

University of Tulsa Indoor Air Program
(918) 631-5246 www.utul sa.edu/iagprogram
Courses, classes, and continuing education on indoor air quality
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Appendix A - Glossary

Allergen........cooeenee. Substance (such as mold) that can cause an alergic
reaction.

APR...ooeee Air purifying respirator

Biocide......cccovvrueinns Substance or chemical that kills organisms such as
molds.

EPA ..o Environmental Protection Agency

Fungi ...covveviiie Fungi are neither animals nor plants and are classified

in akingdom of their own. Fungi include molds,
yeasts, mushrooms, and puffballs. In this document,
the terms fungi and mold are used interchangeably.
Molds reproduce by making spores. Mold spores
waft through the indoor and outdoor air continually.
When mold spores land on a damp spot indoors,
they may begin growing and digesting whateverthey
are growing on. Molds can grow on virtualy any
organic substance, providing moisture and oxygen
are present. It is estimated that more than 1.5 million
species of fungi exist.

Fungicide.................... Substance or chemical that kills fungi.

HEPA .o High-Efficiency Particulate Air

Hypersensitivity ......... Great or excessive sensitivity

IAQ i Indoor Air Quality

Mold......ccooiiie Molds are agroup of organisms that belong to the

kingdom Fungi. In this document, the terms fungi and
mold are used interchangeably. There are over 20,000
species of mold.
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MVOC.....ccmmeinnnnes Microbial volatile organic compound, achemical
made by a mold which may have a moldy or musty

odor.

OSHA ... Occupational Safety and Health Administration

PAPR......coerieianne Powered air purifying respirator

PPE. .. Personal Protective Equipment

Remediate................... Fix

Sengitization............... Repeated or single exposure to an allergen that results
in the exposed individual becoming hypersensitive to
the allergen.

S0 TN Molds reproduce by means of spores. Spores are

microscopic; they vary in shape and size (2 —

100 micrometers). Spores may travel in several
ways—they may be passively moved (by a breeze
or waterdrop), mechanically disturbed (by a person
or animal passing by), or actively discharged by
the mold (usually under moist conditions or high
humidity).
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Appendix B - Introduction to Molds

Molds in the Environment

Moldslivein the soil, on plants, and on dead or decaying matter. Outdoors,
molds play akey rolein the breakdown of leaves, wood, and other plant
debris. Molds belong to the kingdom Fungi, and unlike plants, they lack
chlorophyll and must survive by digesting plant materials, using plant and
other organic materials for food. Without molds, our environment would be
overwhelmed with large amounts of dead plant matter.

Molds produce tiny spores to reproduce, just as some plants produce seeds.
These mold spores can be found in both indoor and outdoor air, and settled
on indoor and outdoor surfaces. When mold spores land on a damp spot,
they may begin growing and digesting whatever they are growing onin
order to survive. Since molds gradually destroy the things they grow on,
you can prevent damage to building materials and furnishings and save
money by eliminating mold growth.

Moisture control is the key to mold control. Molds need both food and
water to survive; since molds can digest most things, water is the factor that
limits mold growth. Molds will often grow in damp or wet areas indoors.
Common sites for indoor mold growth include bathroom tile, basement
walls, areas around windows where moisture condenses, and near |eaky
water fountains or sinks. Common sources or causes of water or moisture
problems include roof leaks, deferred maintenance, condensation associated
with high humidity or cold spots in the building, localized flooding due

to plumbing failures or heavy rains, slow leaks in plumbing fixtures,

and malfunction or poor design of humidification systems. Uncontrolled
humidity can aso be a source of moisture leading to mold growth,
particularly in hot, humid climates.

Health Effects and Symptoms Associated with Mold Exposure
When moisture problems occur and mold growth results, building occupants
may begin to report odors and a variety of health problems, such as
headaches, breathing difficulties, skin irritation, allergic reactions, and
aggravation of asthma symptoms; all of these symptoms could potentially
be associated with mold exposure.

Mold Remediation in Schools and Commercial Buildings

Environmental Education Associates, Inc. Pg. 99
NYSDOL Mold Refresher Training Student Handouts Revised 7-25-24



All molds have the potentia to cause health

i some sces, s tht ey oasereaciors [ ERITIEES

in humans. The types and severity of symptoms Associated with Inhalation
depend, in part, on the types of mold present, EXPOSU"’: to Molds and
the extent of an individual’s exposure, the ages Mycotoxins

of theindividuals, and their existing sensitivities

or allergies. Specific reactions to mold growth e Allergic Reactions (e.g.,
can include the following: rhinitis and dermatitis or skin
rash)
Allergic Reactions: Inhaling or touching mold
g 4 9 e Asthma

or mold spores may cause allergic reactionsin
sensitiveindividuals. Allergic reactionsto mold

Hypersensitivity Pneumonitis

are common—these reactions can be immediate e Other Immunologic Effects
or delayed. Allergic responsesinclude hay Research on mold and health
fever-type symptoms, such as sneezing, runny effects is ongoing. This list
nose, red eyes, and skin rash (dermatitis). Mold is not intended to be all-
spores and fragments can produce alergic inclusive.

reactions in sensitive individuals regardl ess of i

whether the mold is dead or alive. Repeated or Rncthealthiciiectsllistediabois

. are well documented in humans.
single exposure to mold or mold spores may Evidence for other health effects

cause previog;iy non-sensitive individuals to i (s (s less sulbsiamiel snd
become sensitive. Repeated exposure has the is primarily based on case reports
potential to increase sensitivity. or occupational studies.

Asthma: Molds can trigger asthma attacksin
persons who are alergic (sensitized) to molds. The irritants produced by
molds may also worsen asthmain non-allergic (non-sensitized) people.

Hyper sensitivity Pneumonitis: Hypersensitivity pneumonitis may develop
following either short-term (acute) or long-term (chronic) exposure to
molds. The disease resembles bacterial pneumonia and is uncommon.

40 Mold Remediation in Schools and Commercial Buildings

Environmental Education Associates, Inc. Pg. 100
NYSDOL Mold Refresher Training Student Handouts Revised 7-25-24



Irritant Effects: Mold exposure can cause irritation of the eyes, skin, nose,
throat, and lungs, and sometimes can create a burning sensation in these
areas.

Opportunistic I nfections. People with weakened immune systems (i.e.,
immune-compromised or immune-suppressed individuals) may be more
vulnerable to infections by molds (as well as more vulnerable than healthy
persons to mold toxins). Aspergillus fumigatus, for example, has been
known to infect the lungs of immune-compromised individuals. These
individuals inhale the mold spores which then start growing in their lungs.
Trichoderma has also been known to infect immune-compromised children.

Healthy individuals are usually not vulnerable to opportunistic infections
from airborne mold exposure. However, molds can cause common skin
diseases, such as athlete’ s foot, as well as other infections such as yeast
infections.

Mold Toxins (Mycotoxins)

Molds can produce toxic substances called mycotoxins. Some mycotoxins
cling to the surface of mold spores; others may be found within spores.
More than 200 mycotoxins have been identified from common molds, and
many more remain to be identified. Some of the molds that are known to
produce mycotoxins are commonly found in moisture-damaged buildings.
Exposure pathways for mycotoxins can include inhalation, ingestion, or
skin contact. Although some mycotoxins are well known to affect humans
and have been shown to be responsible for human health effects, for many
mycotoxins, little information is available.

Aflatoxin B, is perhaps the most well known and studied mycotoxin. It can
be produced by the molds Aspergillus flavus and Aspergillus parasiticus and
is one of the most potent carcinogens known. Ingestion of aflatoxin B, can
cause liver cancer. There is also some evidence that inhalation of aflatoxin
B, can cause lung cancer. Aflatoxin B, has been found on contaminated
grains, peanuts, and other human and animal foodstuffs. However,
Aspergillus flavus and Aspergillus parasiticus are not commonly found on
building materials or in indoor environments.
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Much of the information on the human
health effects of inhalation exposure to Toxic Molds
mycotoxins comes from studies done in

. Some molds, such as Aspergillus
the workplace and some case studies or o e

versicolor and Stachybotrys atra

case reports.* Many symptoms and human (chartarum), are known to produce
health effeCtS a[trlbuted to |nha| ation Of potent toxins under certain
mycotoxins have been reported including: circumstances. Although some
mucous membrane irritation, skin rash, mycotoxins are well known to affect
nausea, immune system suppression, acute humans and have been shown to
or chronic liver damage, acute or chronic be responsible for human health

effects, for many mycotoxins, little
information is available, and in
some cases research is ongoing.
For example, some strains of

central nervous system damage, endocrine
effects, and cancer. More studies are needed
to get aclear picture of the health effects

related to most mycotoxins. However, itis Stachybotrys atra can produce

clearly prudent to avoid exposure to molds one or more potent toxins. In

and mycotoxins. addition, preliminary reports from
an investigation of an outbreak of

Some molds can produce several toxins, pulomonary hemorrhage in infants

suggested an association between
pulmonary hemorrhage and exposure
to Stachybotrys chartarum. Review
of the evidence of this association

and some molds produce mycotoxins only
under certain environmental conditions.
The presence of mold in a building does

not necessarily mean that myCOItOXinS are at the Centers for Disease Control
present or that they are present in large and Prevention (CDC) resulted in
quantities. a published clarification stating

that such an association was not
established. Research on the
possible causes of pulumonary
hemorrhage in infants continues.
Consult CDC for more information
on pulmonary hemorrhage in infants
(see Resources List, page 31, for
CDC contact and other information).

* Information on ingestion exposure, for both humans and animals, is
more abundant—a wide range of health effects has been reported following
ingestion of moldy foods including liver damage, nervous system damage
and immunological effects.
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Microbhial Volatile Organic Compounds (mVOCs)

Some compounds produced by molds are volatile and are released directly
into the air. These are known as microbial volatile organic compounds
(mVOCs). Because these compounds often have strong and/or unpleasant
odors, they can be the source of odors associated with molds. Exposure to
mV OCs from molds has been linked to symptoms such as headaches, nasal
irritation, dizziness, fatigue, and nausea. Research on mVOCsis still in the
early phase.

Glucans or Fungal Cell Wall Components (also known as
B-(1,3)-D-Glucans)

Glucans are small pieces of the cell walls of molds which may cause
inflammatory lung and airway reactions. These glucans can affect the
immune system when inhaled. Exposure to very high levels of glucans
or dust mixtures including glucans may cause a flu-like illness known as
Organic Dust Toxic Syndrome (ODTS). Thisillness has been primarily
noted in agricultural and manufacturing settings.

Spores

Mold spores are microscopic (2 — 10 um) and are naturally present in
both indoor and outdoor air. Molds reproduce by means of spores. Some
molds have spores that are easily disturbed and waft into the air and settle
repeatedly with each disturbance. Other molds have sticky spores that will
cling to surfaces and are dislodged by brushing against them or by other
direct contact. Spores may remain able to grow for years after they are
produced. In addition, whether or not the spores are alive, the allergensin
and on them may remain allergenic for years.
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Appendix C — Communication With Building
Occupants

Communication with building occupants is essential for successful mold
remediation. Some occupants will naturally be concerned about mold
growth in their building

and the potential health

impacts. Occupants Mold in Schools

perceptions of the health Special communication strategies may be desirable
risk may riseif they if you are treating a mold problem in a school.
perceive that information Teachers, parents, and other locally affected groups
is being withheld from should be notified of significant issues as soon
them. The status of the as they are identified. Consider holding a special
building investigation meeting to provide parents with an opportunity to
and remediation should learn about the problem and ask questions of school

authorities, particularly if it is necessary/advisable to
. L7 . ensure that the school is vacated during remediation.
including information For more information on investigating and

on any knownor remediating molds in schools, refer to the U.S. EPA’s
suspected health risks. IAQ Tools for Schools kit and the asthma companion
Small remediation efforts piece for the /AQ Tools for Schools kit, entitled
Managing Asthma in the School Environment.

be openly communicated

will usually not require
aformal communication
process, but do be sure to
take individual concerns seriously and use common sense when deciding
whether formal communications are required. Individuals managing
medium or large remediation efforts should make sure they understand
and address the concerns of building occupants and communicate
clearly what has to be done as well as possible health concerns.

Communication approaches include regular memos and/or meetings
with occupants (with time allotted for questions and answers),
depending on the scope of the remediation and the level of occupant
interest. Tell the occupants about the size of the project, planned
activities, and remediation timetable. Send or post regular updates
on the remediation progress, and send or post a final memo when
the project is completed or hold a final meeting. Try and resolve
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Communicate, When You
Remediate

e Establish that the health and safety
of building occupants are top
priorities.

Demonstrate that the occupants’
concerns are understood and taken
seriously.

Present clearly the current status
of the investigation or remediation
efforts.

Identify a person whom building
occupants can contact directly to
discuss questions and comments
about the remediation activities.

issues and occupant concerns as

they come up. When building-wide
communications are frequent and
open, those managing the remediation
can direct more time toward resolving
the problem and less time to
responding to occupant concerns.

If possible, remediation activities should
be scheduled during off-hours when
building occupants are less likely to be
affected. Communication isimportant

if occupants are relocated during
remediation. The decision to relocate
occupants should consider the size of
the area affected, the extent and types of
health effects exhibited by the occupants,
and the potential health risks associated
with debris and activities during the
remediation project. When considering
theissue of relocation, be sure to inquire
about, accommaodate, and plan for

individuals with asthma, allergies, compromised immune systems, and other
health-related concerns. Smooth the relocation process and give occupants
an opportunity to participate in resolution of the problem by clearly
explaining the disruption of the workplace and work schedules. Notify
individuals of relocation efforts in advance, if possible.
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NOTES

This is a reprint of EPA document 402-K-01-001, March 2001. The guidance
has not changed. The Resources List has been updated.
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Indoor Air Quality (IAQ)
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Section 4
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U.S. Department of Labor

Occupational Safety and Health Administration

Directorate of Technical Support and Emergency Management
(formerly Directorate of Science, Technology and Medicine)
Office of Science and Technology Assessment

A Brief Guideto Mold in the Workplace

Safety and Health Information Bulletin
SHIB 03-10-10; updated 11-08-13

This Safety and Health Information Bulletin is not a standard or regulation, and it creates no new
legal obligations. The Bulletin is advisory in nature, informational in content, and is intended to
assist employersin providing a safe and healthful workplace. Pursuant to the Occupational
Safety and Health Act, employers must comply with hazard-specific safety and health standards
and regulations promulgated by OSHA or by a state with an OSHA -approved state plan. In
addition, pursuant to Section 5(a)(1), the General Duty Clause of the Act, employers must
provide their employees with a workplace free from recognized hazards likely to cause death or
serious physical harm.

I ntroduction

Concern about indoor exposure to mold has increased along with public awareness that exposure
to mold can cause avariety of health effects and symptoms, including alergic reactions. This
safety and health information bulletin provides recommendations for the prevention of mold
growth and describes measures designed to protect the health of building occupants and workers
involved in mold cleanup and prevention. This bulletin is directed primarily at building
managers, custodians, and others responsible for building maintenance, but may also be used asa
basic reference for those involved in mold remediation. By reading this safety and health
information bulletin, individuals with little or no experience with mold remediation may be able
to reasonably judge whether mold contamination can be managed in-house or whether outside
assistance isrequired. The advice of amedica professional should always be sought if there are
any emerging health issues. This document will help those responsible for building maintenance
in the evaluation of remediation plans. Contractors and other professionals (e.g. industrial
hygienists or other environmental health and safety professionals) who respond to mold and
moisture situations in buildings, as well as members of the general public, also may find these
guidelines helpful. The information in these guidelines is intended only as a summary of basic
procedures and is not intended, nor should it be used, as a detailed guide to mold remediation.
These guidelines are subject to change as more information regarding mold contamination and
remediation becomes available.
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Mold Basics

Molds are part of the natural environment. Molds are fungi that can be found anywhere - inside
or outside - throughout the year. About 1,000 species of mold can be found in the United States,
with more than 100,000 known species worldwide.

Outdoors, molds play an important role in nature by breaking down organic matter such as
toppled trees, falen leaves, and dead animals. We would not have food and medicines, like
cheese and penicillin, without mold.

Indoors, mold growth should be avoided. Problems may arise when mold starts eating away at
materials, affecting the look, smell, and possibly, with the respect to wood-framed buildings,
affecting the structura integrity of the buildings.

Molds can grow on virtually any substance, aslong as moisture or water, oxygen, and an organic
source are present. Molds reproduce by creating tiny spores (viable seeds) that usually cannot be
seen without magnification. Mold spores continually float through the indoor and outdoor air.

Molds are usually not a problem unless mold spores land on a damp spot and begin growing.
They digest whatever they land on in order to survive. There are molds that grow on wood,
paper, carpet, foods and insulation, while other molds feast on the everyday dust and dirt that
gather in the moist regions of abuilding.

When excessive moisture or water accumulates indoors, mold growth often will occur,
particularly if the moisture problem remains uncorrected. Whileit isimpossible to eliminate all
molds and mold spores, controlling moisture can control indoor mold growth.

All molds share the characteristic of being able to grow without sunlight; mold needs only a
viable seed (spore), a nutrient source, moisture, and the right temperature to proliferate. This
explains why mold infestation is often found in damp, dark, hidden spaces; light and air
circulation dry areas out, making them less hospitable for mold.

Molds gradually damage building materials and furnishings. If left unchecked, mold can
eventually cause structural damage to awood framed building, weakening floors and walls as it
feeds on moist wooden structural members. If you suspect that mold has damaged building
integrity, consult a structural engineer or other professional with the appropriate expertise.

Since mold requires water to grow, it isimportant to prevent excessive moisture in buildings.
Some moisture problems in buildings have been linked to changes in building construction
practices since the 1970s, which resulted in tightly sealed buildings with diminished ventilation,
contributing to moisture vapor buildup. Other moisture problems may result from roof leaks,
landscaping or gutters that direct water into or under a building, or unvented combustion
appliance. Delayed or insufficient maintenance may contribute to moisture problemsin
buildings. Improper maintenance and design of building heating/ventilating/air-conditioning
(HVAC) systems, such as insufficient cooling capacity for an air conditioning system, can result
in elevated humidity levelsin abuilding.
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Health Effects

Currently, thereareno federal standards or recommendations, (e.g., OSHA, NIOSH, EPA)
for airborne concentrations of mold or mold spores. Scientific research on the relationship
between mold exposures and health effects is ongoing. This section provides a brief overview,
but does not describe al potential health effects related to mold exposure. For more detailed
information, consult a health professional or your state or local health department.

There are many types of mold. Most typical indoor air exposures to mold do not present arisk of
adverse health effects. Molds can cause adverse effects by producing allergens (substances that
can cause allergic reactions). Potential health concerns are important reasons to prevent mold
growth and to remediate existing problem areas.

The onset of allergic reactions to mold can be either immediate or delayed. Allergic responses
include hay fever-type symptoms such as runny nose and red eyes.

Molds may cause localized skin or mucosal infections but, in general, do not cause systemic
infections in humans, except for persons with impaired immunity, AIDS, uncontrolled diabetes,
or those taking immune suppressive drugs. An important reference with guidelines for immuno-
compromised individuals can be found at the Centers for Disease Control and Prevention (CDC)
website.

Molds can also cause asthma attacks in some individuals who are allergic to mold. In addition,
exposure to mold can irritate the eyes, skin, nose and throat in certain individuals. Symptoms
other than allergic and irritant types are not commonly reported as aresult of inhaling mold in
the indoor environment.

Some specific species of mold produce mycotoxins under certain environmental conditions.
Potential health effects from mycotoxins are the subject of ongoing scientific research and are
beyond the scope of this document.

Eating, drinking, and using tobacco products and cosmetics where mold remediation is taking
place should be avoided. Thiswill prevent unnecessary contamination of food, beverage,
cosmetics, and tobacco products by mold and other harmful substances within the work area.
Prevention

Moaisture control is the key to mold control. When water leaks or spills occur indoors - act
promptly. Any initial water infiltration should be stopped and cleaned promptly. A prompt
response (within 24-48 hours) and thorough clean- up, drying, and/or removal of water-damaged
materials will prevent or limit mold growth.

Mold prevention tipsinclude:

e Repairing plumbing leaks and leaks in the building structure as soon as possible.
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o Looking for condensation and wet spots. Fix source(s) of moisture incursion problem(s)
as soon as possible.

« Preventing moisture from condensing by increasing surface temperature or reducing the
moisture level in the air (humidity). To increase surface temperature, insulate or increase
air circulation. To reduce the moisture level in the air, repair leaks, increase ventilation (if
outside air is cold and dry), or dehumidify (if outdoor air is warm and humid).

o Keeping HVAC drip pans clean, flowing properly, and unobstructed.

e Performing regularly scheduled building/ HV AC inspections and maintenance, including

filter changes.

Maintaining indoor relative humidity below 70% (25 - 60%, if possible).

V enting moisture-generating appliances, such as dryers, to the outside where possible.

Venting kitchens (cooking areas) and bathrooms according to local code requirements.

Cleaning and drying wet or damp spots as soon as possible, but no more than 48 hours

after discovery.

« Providing adequate drainage around buildings and sloping the ground away from
building foundations. Follow all local building codes.

« Pinpointing areas where |eaks have occurred, identifying the causes, and taking
preventive action to ensure that they do not reoccur.

Questions That May Assist in Determining Whether a Mold Problem Currently Exists

Are building materials or furnishings visibly moisture damaged?

Have building materials been wet more than 48 hours?

Are there existing moisture problems in the building?

Are building occupants reporting musty or moldy odors?

Are building occupants reporting health problems that they think are related to mold in
the indoor environment?

« Hasthe building been recently remodeled or has the building use changed?

« Has routine maintenance been delayed or the maintenance plan been altered?

Always consider consulting a health professional to address any employee health concerns.
Remediation Plan

Remediation includes both the identification and correction of the conditions that permit mold
growth, aswell as the stepsto safely and effectively remove mold damaged materials.

Before planning the remediation assess the extent of the mold or moisture problem and the type
of damaged materials. If you choose to hire outside assistance to do the cleanup, make sure the
contractor has experience with mold remediation. Check references and ask the contractor to
follow the recommendationsin EPA's publication, "Mold Remediation in Schools and
Commercial Buildings,”" or other guidelines developed by professional or governmental
organizations.

The remediation plan should include steps to permanently correct the water or moisture problem.
The plan should cover the use of appropriate personal protective equipment (PPE). It also should
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include steps to carefully contain and remove moldy building materials in a manner that will
prevent further contamination. Remediation plans may vary greatly depending on the size and
complexity of the job, and may require revision if circumstances change or new facts are
discovered.

If you suspect that the HVAC system is contaminated with mold, or if mold is present near the
intake to the system, contact the National Air Duct Cleaners Association (NADCA), or consult
EPA's guide, "Should Y ou Have the Air Ductsin Y our Home Cleaned?" before taking further
action. Do not run the HVAC system if you know or suspect that it is contaminated with mold, as
it could spread contamination throughout the building. If the water or mold damage was caused
by sewage or other contaminated water, consult a professional who has experience cleaning and
repairing buildings damaged by contaminated water.

The remediation manager's highest priority must be to protect the health and safety of the
building occupants and remediators. Remediators should avoid exposing themselves and others
to mold-laden dusts as they conduct their cleanup activities. Caution should be used to prevent
mold and mold spores from being dispersed throughout the air where they can be inhaled by
building occupants. In some cases, especialy those involving large areas of contamination, the
remediation plan may include temporary relocation of some or al of the building occupants.

When deciding if relocating occupants is necessary, consideration should be given to the size and
type of mold growth, the type and extent of health effects reported by the occupants, the potential
health risks that could be associated with the remediation activity, and the amount of disruption
this activity islikely to cause. In addition, before deciding to relocate occupants, one should aso
evaluate the remediator's ability to contain/minimize possible aerosolization of mold spores
given their expertise and the physical parameters of the workspace. When possible, remediation
activities should be scheduled during off hours when building occupants are less likely to be
affected.

Remediators, particularly those with health related concerns, may wish to check with their
physicians or other health-care professionals before working on mold remediation or
investigating potentially moldy areas. If any individual has health concerns, doubts, or questions
before beginning a remediation/cleanup project, he or she should consult a health professional.

Mold Remediation/Cleanup Methods

The purpose of mold remediation isto correct the moisture problem and to remove moldy and
contaminated materialsto prevent human exposure and further damage to building materials and
furnishings. Porous materials that are wet and have mold growing on them may have to be
discarded because molds can infiltrate porous substances and grow on or fill in empty spaces or
crevices. This mold can be difficult or impossible to remove completely.

Asageneral rule, simply killing the mold, for example, with biocide is not enough. The mold
must be removed, since the chemicals and proteins, which can cause areaction in humans, are
present even in dead mold.
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A variety of cleanup methods are available for remediating damage to building materials and
furnishings caused by moisture control problems and mold growth. The specific method or group
of methods used will depend on the type of material affected. Some methods that may be used
include the following:

Wet Vacuum

Wet vacuums are vacuum cleaners designed to collect water. They can be used to remove water
from floors, carpets, and hard surfaces where water has accumulated. They should not be used to
vacuum porous materials, such as gypsum board. Wet vacuums should be used only on wet
materials, as spores may be exhausted into the indoor environment if insufficient liquid is
present. The tanks, hoses, and attachments of these vacuums should be thoroughly cleaned and
dried after use since mold and mold spores may adhere to equipment surfaces.

Damp Wipe

Mold can generally be removed from nonporous surfaces by wiping or scrubbing with water and
detergent. It isimportant to dry these surfaces quickly and thoroughly to discourage further mold
growth. Instructions for cleaning surfaces, as listed on product labels, should aways be read and
followed.

HEPA Vacuum

HEPA (High-Efficiency Particulate Air) vacuums are recommended for final cleanup of
remediation areas after materials have been thoroughly dried and contaminated materials
removed. HEPA vacuums also are recommended for cleanup of dust that may have settled on
surfaces outside the remediation area. Care must be taken to assure that the filter is properly
seated in the vacuum so that all the air passes through the filter. When changing the vacuum
filter, remediators should wear respirators, appropriate personal protective clothing, gloves, and
eye protection to prevent exposure to any captured mold and other contaminants. The filter and
contents of the HEPA vacuum must be disposed of in impermeable bags or containersin such a
way as to prevent release of the debris.

Disposal of Damaged Materials

Building materials and furnishings contaminated with mold growth that are not salvageable
should be placed in sealed impermeable bags or closed containers while in the remediation area.
These materials can usually be discarded as ordinary construction waste. It isimportant to
package mold-contaminated materials in this fashion to minimize the dispersion of mold spores.
Large items with heavy mold growth should be covered with polyethylene sheeting and sealed
with duct tape before being removed from the remediation area. Some jobs may require the use
of dust-tight chutes to move large quantities of debristo a dumpster strategically placed outside a
window in the remediation area.
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Use of Biocides

The use of abiocide, such as chlorine bleach, is not recommended as a routine practice during
mold remediation, although there may be instances where professional judgment may indicate its
use (for example, when immuno-compromised individuals are present). In most cases, it is not
possible or desirable to sterilize an area, as a background level of mold spores comparable to the
level in outside air will persist. However, the sporesin the ambient air will not cause further
problemsif the moisture level in the building has been corrected.

Biocides are toxic to animals and humans, as well asto mold. If you choose to use disinfectants
or biocides, always ventilate the area, using outside air if possible, and exhaust the air to the
outdoors. When using fans, take care not to extend the zone of contamination by distributing
mold sporesto a previously unaffected area. Never mix chlorine bleach solution with other
cleaning solutions or detergentsthat contain ammonia because this may produce highly
toxic vaporsand create a hazard to workers.

Some biocides are considered pesticides, and some states require that only registered pesticide
applicators apply these products in schools, commercia buildings, and homes. Make sure anyone
applying abiocideis properly licensed where required.

Fungicides are commonly applied to outdoor plants, soil, and grains as a powder or spray.
Examples of fungicides include hexachlorobenzene, organomercurias, pentachl orophenol,
phthalimides, and dithiocarbamates.

Do not use fungicides developed for outdoor use in any indoor application, as they can be
extremely toxic to animals and humansin an enclosed environment.

When you use biocides as a disinfectant or a pesticide, or as afungicide, you should use
appropriate PPE, including respirators. Always, read and follow product label precautions. Itisa
violation of Federa (EPA) law to use abiocide in any manner inconsistent with its label
direction.

Mold Remediation Guidelines

This section presents remediation guidelines for building materials that have or are likely to have
mold growth. The guidelines are designed to protect the health of cleanup personnel and other
workers during remediation. These guidelines are based on the size of the areaimpacted by mold
contamination. Please note that these are guidelines; some professionals may prefer other
remediation methods, and certain circumstances may require different approaches or variations
on the approaches described below. If possible, remediation activities should be scheduled
during off-hours when building occupants are less likely to be affected.

Although the level of personal protection suggested in these guidelinesis based on the total
surface area contaminated and the potential for remediator or occupant exposure, professional
judgment always should play a part in remediation decisions. These remediation guidelines are
based on the size of the affected areato make it easier for remediators to select appropriate
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techniques, not on the basis of research showing there is a specific method appropriate at a
certain number of square feet. The guidelines have been designed to help construct aremediation
plan. The remediation manager should rely on professional judgment and experience to adapt the
guidelinesto particular situations. When in doubt, caution is advised. Consult an experienced
mold remediator for more information.

Level I: Small Isolated Areas (10 sg. ft. or less) - e.g., celling tiles, small areas on walls.

« Remediation can be conducted by the regular building maintenance staff as long as they
aretrained on proper clean-up methods, personal protection, and potential health hazards.
Thistraining can be performed as part of a program to comply with the requirements of
the OSHA Hazard Communication Standard (29 CFER 1910.1200).

« Respiratory protection (e.g., N-95 disposable respirator) is recommended. Respirators
must be used in accordance with the OSHA respiratory protection standard (29 CFR
1910.134). Gloves and eye protection should be worn.

« Thework area should be unoccupied. Removing people from spaces adjacent to the work
areais not necessary, but isrecommended for infants (less than 12 months old), persons
recovering from recent surgery, immune-suppressed people, or people with chronic
inflammatory lung diseases (e.g., asthma, hypersensitivity pneumonitis, and severe
dlergies).

« Containment of the work areais not necessary. Dust suppression methods, such as
misting (not soaking) surfaces prior to remediation, are recommended.

« Contaminated materials that cannot be cleaned should be removed from the building in a
sealed impermeabl e plastic bag. These materials may be disposed of as ordinary waste.

o Thework area and areas used by remediation workers for egress should be cleaned with a
damp cloth or mop and a detergent solution.

o All areas should be left dry and visibly free from contamination and debris.

Level 11: Mid-Sized Isolated Areas (10 - 30 sg. ft.) - e.g., individual wallboard panels.

« Remediation can be conducted by the regular building maintenance staff. Such persons
should receive training on proper clean-up methods, personal protection, and potential
health hazards. This training can be performed as part of a program to comply with the
requirements of the OSHA Hazard Communication Standard (29 CFR 1910.1200).

o Respiratory protection (e.g., N-95 disposable respirator) is recommended. Respirators
must be used in accordance with the OSHA respiratory protection standard (29 CFR
1910.134). Gloves and eye protection should be worn.

« Thework area should be unoccupied. Removing people from spaces adjacent to the work
areais not necessary, but is recommended for infants (less than 12 months old), persons
recovering from recent surgery, immune-suppressed people, or people with chronic
inflammatory lung diseases (e.g., asthma, hypersensitivity pneumonitis, and severe
dlergies).

« Surfacesin the work areathat could become contaminated should be covered with a
secured plastic sheet(s) before remediation to contain dust/debris and prevent further
contamination.
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o Dust suppression methods, such as misting (not soaking) surfaces prior to remediation,
are recommended.

« Contaminated materials that cannot be cleaned should be removed from the building in a
sealed impermeabl e plastic bag. These materials may be disposed of as ordinary waste.

o Thework area and areas used by remediation workers for egress should be HEPA
vacuumed and cleaned with adamp cloth or mop and a detergent solution.

o All areas should be left dry and visibly free from contamination and debris.

Level I11: Largelsolated Areas (30 - 100 square feet) - e.g., severa wallboard panels.

Industrial hygienists or other environmental health and safety professional s with experience
performing microbia investigations and/or mold remediation should be consulted prior to
remediation activities to provide oversight for the project.

The following procedures may be implemented depending upon the severity of the
contamination:

o Itisrecommended that personnel be trained in the handling of hazardous materials and
equipped with respiratory protection (e.g., N-95 disposable respirator). Respirators must
be used in accordance with the OSHA respiratory protection standard (29 CFR
1910.134). Gloves and eye protection should be worn.

o Surfacesin the work area and areas directly adjacent that could become contaminated
should be covered with a secured plastic sheet(s) before remediation to contain dust/
debris and prevent further contamination.

e Sed ventilation ducts/grills in the work area and areas directly adjacent with plastic
sheeting.

« Thework area and areas directly adjacent should be unoccupied. Removing people from
spaces near the work areais recommended for infants, persons having undergone recent
surgery, immunosuppressed people, or people with chronic inflammatory lung diseases.
(e.g., asthma, hypersensitivity pneumonitis, and severe alergies).

o Dust suppression methods, such as misting (not soaking) surfaces prior to mediation, are
recommended.

o Contaminated materials that cannot be cleaned should be removed from the building in
sealed impermeabl e plastic bags. These materials may be disposed of as ordinary waste.

e Thework area and surrounding areas should be HEPA vacuumed and cleaned with a
damp cloth or mop and a detergent sol ution.

e All areas should be left dry and visibly free from contamination and debris.

Note: If abatement procedures are expected to generate alot of dust (e.g., abrasive cleaning of
contaminated surfaces, demalition of plaster walls) or the visible concentration of the mold is
heavy (blanket coverage as opposed to patchy), it is recommended that the remediation
procedures for Level 1V be followed.
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Level 1V: Extensive Contamination (greater than 100 contiguous square feet in an area).

Industrial hygienists or other environmental health and safety professional s with experience
performing microbid investigations and/or mold remediation should be consulted prior to
remediation activities to provide oversight for the project.

The following procedures may be implemented depending upon the severity of the
contamination:

o Personnel trained in the handling of hazardous materials and equipped with:

o Full face piece respirators with HEPA cartridges,

o Disposable protective clothing covering entire body including both head and
shoes; and

o Gloves.

« Containment of the affected area:

o Completeisolation of work areafrom occupied spaces using plastic sheeting
sealed with duct tape (including ventilation ducts/grills, fixtures, and other
openings);

o Theuseof an exhaust fan with a HEPA filter to generate negative pressurization;
and

o Airlocks and decontamination room.

« If contaminant practices effectively prevent mold from migrating from affected areas, it
may not be necessary to remove people from surrounding work areas. However, removal
is still recommended for infants, persons having undergone recent surgery, immune-
suppressed people, or people with chronic inflammatory lung diseases. (e.g., asthma,
hypersensitivity pneumonitis, and severe allergies).

« Contaminated materials that cannot be cleaned should be removed from the building in
sealed impermeabl e plastic bags. The outside of the bags should be cleaned with a damp
cloth and a detergent solution or HEPA vacuumed in the decontamination chamber prior
to their transport to uncontaminated areas of the building. These materials may be
disposed of as ordinary waste.

e The contained area and decontamination room should be HEPA vacuumed and cleaned
with a damp cloth or mopped with a detergent solution and be visibly clean prior to the
removal of isolation barriers.

Personal Protective Equipment (PPE)

Any remediation work that disturbs mold and causes mold spores to become airborne increases
the degree of respiratory exposure. Actions that tend to disperse mold include: breaking apart
moldy porous materials such as wallboard; destructive invasive procedures to examine or
remediate mold growth in awall cavity; removal of contaminated wallpaper by stripping or
peeling; using fansto dry items or ventilate areas.

The primary function of persona protective equipment is to prevent the inhalation and ingestion
of mold and mold spores and to avoid mold contact with the skin or eyes. The following sections
discuss the various types of PPE that may be used during remediation activities.
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Sin and Eye Protection

Gloves protect the skin from contact with mold, as well as from potentialy irritating cleaning
solutions. Long gloves that extend to the middle of the forearm are recommended. The glove
material should be selected based on the type of substance/ chemical being handled. If you are
using a biocide such as chlorine bleach, or a strong cleaning solution, you should select gloves
made from natural rubber, neoprene, nitrile, polyurethane, or PV C. If you are using amild
detergent or plain water, ordinary household rubber gloves may be used.

To protect your eyes, use properly fitted goggles or afull face piece respirator. Goggles must be
designed to prevent the entry of dust and small particles. Safety glasses or goggles with open
vent holes are not appropriate in mold remediation.

Respiratory Protection

Respirators protect cleanup workers from inhaling airborne mold, contaminated dust, and other
particulates that are released during the remediation process. Either a half mask or full face piece
air-purifying respirator can be used. A full face piece respirator provides both respiratory and eye
protection. Please refer to the discussion of the different levels of remediation to ascertain the
type of respiratory protection recommended. Respirators used to provide protection from mold
and mold spores must be certified by the National Institute for Occupational Safety and Health
(NIOSH). More protective respirators may have to be selected and used if toxic contaminants
such as ashestos or |ead are encountered during remediation.

As specified by OSHA in 29 CFR 1910.134 individuals who use respirators must be properly
trained, have medical clearance, and be properly fit tested before they begin using arespirator. In
addition, use of respirators requires the employer to develop and implement a written respiratory
protection program, with worksite-specific procedures and elements.

Protective Clothing

While conducting building inspections and remediation work, individuals may encounter
hazardous biologica agents as well as chemical and physical hazards. Consequently, appropriate
persona protective clothing (i.e., reusable or disposable) is recommended to minimize cross-
contamination between work areas and clean areas, to prevent the transfer and spread of mold
and other contaminants to street clothing, and to eliminate skin contact with mold and potential
chemical exposures.

Disposable PPE should be discarded after it is used. They should be placed into impermeable
bags, and usually can be discarded as ordinary construction waste. Appropriate precautions and
protective equipment for biocide applicators should be selected based on the product
manufacturer's warnings and recommendations (e.g., goggles or face shield, aprons or other
protective clothing, gloves, and respiratory protection).
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Sampling for Mold

Isit necessary to sample for mold? In most cases, if visible mold growth is present, sampling
isunnecessary. Air sampling for mold may not be part of a routine assessment because
decisions about appropriate remediation strategies often can be made on the basis of avisual
inspection.

Y our first step should be to inspect for any evidence of water damage and visible mold growth.
Testing for mold is expensive, and there should be a clear reason for doing so. In many cases, it
is not economically practical or useful to test for mold growth on surfaces or for airborne spores
in the building. In addition, there are no standards for "acceptable" levels of mold in buildings,
and the lack of adefinitive correlation between exposure levels and health effects makes
interpreting the data difficult, if not impossible.

Testing is usually done to compare the levels and types of mold spores found inside the building
with those found outside of the building or for comparison with another location in the building.
In addition, air sampling may provide tangible evidence supporting a hypothesis that
investigators have formulated. For example, air sampling may show a higher concentration of the
same species of mold when the HVAC is operating than when it has been turned off. This
finding may convince the investigators that the mold is growing within, and being disseminated
by, the HVAC system. Conversely, negative results may persuade investigators to abandon this
hypothesis and to consider other sources of mold growth or dissemination. If you know you have
amold problem, it is more important to spend time and resources removing the mold and solving
the moisture problem that causes the moldy conditions than to undertake extensive testing for the
type and quantity of mold.

If you are in doubt about sampling, consult an industrial hygienist or other environmental health
or safety professional with experience in microbial investigations to help you decide if sampling
for mold is necessary or useful, and to identify persons who can conduct any necessary sampling.
Due to the wide difference in individual susceptibility to mold contamination, sampling results
sampling may have limited application. However, sampling results can be used as a guide to
determine the extent of an infestation and the effectiveness of the cleanup. Their interpretation is
best |eft to the industrial hygienist or other environmental health or safety professional.

Sampling for mold should be conducted by professionals with specific experience in designing
mold-sampling protocols, sampling methods for microbia contaminants, and interpretation of
results. For additional information on air sampling, refer to the American Conference of
Governmental Industrial Hygienists document, "Bioaerosols: Assessment and Control." In
addition, sampling and analysis should follow any other methods recommended by either OSHA,
NIOSH, EPA, the American Industrial Hygiene Association, or other recognized professional
guidelines. Types of samples can include: air samples, surface samples, bulk samples, and water
samples from condensate drain pans or cooling towers.

Microscopic identification of the spores/ colonies requires considerable expertise. These services
are not routinely available from commercial laboratories. Documented quality control in the
laboratories used for analysis of the bulk, surface, and other air samplesis necessary. The
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American Industrial Hygiene Assaciation offers accreditation to microbial laboratories
(Environmental Microbiology Laboratory Accreditation Program (EMLAP)). Accredited
laboratories must participate in quarterly proficiency testing (Environmental Microbiology
Proficiency Analytical Testing Program (EMPAT)).

Remediation Equipment

There are various types of equipment useful in mold assessment and remediation. Some of the
more common items include:

Moisture Meters

Moisture meters measure/monitor moisture levelsin building materials, and may be helpful for
measuring the moisture content in a variety of building materials following water damage. They
also can be used to monitor the progress of drying damaged materials. These direct reading
devices have athin probe that is inserted into the material to be tested or pressed directly against
the surface of the material. Moisture meters can be used on materials such as carpet, wallboard,
wood, brick, and concrete.

Humidity Gauges or Meters

Humidity meters can be used to monitor indoor humidity. Inexpensive (less than $50) models
that monitor both temperature and humidity are available.

Humidistat

A humidistat is acontrol device that can be connected to an HVAC system and adjusted so that if
the humidity level rises above a set point, the HVAC system will automatically turn on and
reduce the humidity below the established point.

Boroscope

A boroscopeis a hand-held tool that allows users to see potential mold problems inside walls,
ceiling plenums, crawl spaces, and other tight areas. It consists of avideo camera on the end of a
flexible "snake." No mgjor drilling or cutting of dry wall is required.

HVAC System Filter

High-quality filters must be used in a HV AC system during remediation because conventional
HVAC filters are typically not effective in filtering particles the size of mold spores. Consult an
engineer for the appropriate filter efficiency for your specific HVAC system, and consider
upgrading your filters if necessary. A filter with aminimum efficiency of 50 to 60% or arating
of MERV 8, as determined by Test Standard 52.2 of the American Society of Heating,
Refrigerating and Air-Conditioning Engineers, may be appropriate.
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Remember to change filters as appropriate, especialy following any remediation activities.
Remove filtersin a manner that minimizes the reentry of mold and other toxic substances into
the workplace. Under certain circumstances, it may be necessary to wear appropriate PPE while
performing this task.

How Do You Know When Y ou Have Finished Remediation/Cleanup?

e You must have identified and completely corrected the source of the water or moisture
problem.

« Mold removal should be complete. Visible mold, mold-damaged materias, and moldy
odors should no longer be present.

e Sampling, if conducted, should show that the level and types of mold and mold spores
inside the building are similar to those found outside.

¢ You should revisit the site(s) after remediation, and it should show no signs of moldy or
musty odors, water damage, or mold growth.

Conclusion

After correcting water or moisture infiltration, the prompt removal of contaminated material and
structural repair is the primary response to mold contamination in buildings. In al situations, the
underlying cause of water accumulation must be rectified or the mold growth will reoccur.
Emphasis should be placed on preventing contamination through proper building and HVAC
system maintenance and prompt repair of water damaged areas.

Effective communication with building occupants is an essential component of all large-scale
remediation efforts. The building owner, management, and/or employer should notify occupants
in the affected area(s) of the presence of mold. Notification should include a description of the
remedial measures to be taken and atimetable for completion. Group meetings held before and
after remediation with full disclosure of plans and results can be an effective communication
mechanism. Individuals with persistent health problems that appear to be related to mold
exposure should see their physicians for areferral to practitionerswho aretrained in
occupational/environmental medicine or related specialties and are knowledgeabl e about these
types of exposures.
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New York City Department of Health & Mental Hygiene Bureau of Environmental &
Occupational Disease Epidemiology (PDF) 2002. Guidelines on Assessment and Remediation of
Fungi in Indoor Environments

United States Environmental Protection Agency, Office of Air and Radiation, Indoor
Environments Division 2001. Mold Remediation in Schools and Commercia Buildings. EPA
402-K-01-001

Mold Resources List

Business owners who are concerned about the cost of professional help can contact the OSHA
Consultation Project Office in their state for free consultation service. Priority is given to
businesses with fewer than 250 employees at a worksite, with further consideration given to the
severity of the worksite problem. The Consultation Program can help the employer evaluate and
prevent hazardous conditions in the workplace that can cause injuries and ilInesses, including
mold problems.

Thefollowing list of resources includes information developed and maintained by public and
private organizations. However, OSHA does not control this information and cannot guarantee
the accuracy, relevance, timeliness, or completeness of this outside information. Further, the
inclusion of these resources is not intended to endorse any views expressed, or products or
services offered, by the author of the reference or the organization operating the service
identified by the reference.

An Office Building Occupants Guide to Indoor Air Quality [Page title updated in 2012]
Biological Pollutants [Page title updated in 2012]

Building Air Quality (BAQ) [Page title updated in 2012]

Flood Cleanup to Protect Indoor Air Quality [Pagetitle and link updated in 2015]

Indoor Air Quality (IAQ) Home Page

Indoor Air Quality in Offices and Other Large Buildings [Page title and link updated in 2015]

Creating Healthy Indoor Air Quality in Schools [Page title updated in 2015]

Resources for Flood Cleanup and Mold

Mold Remediation in Schools and Commercial Buildings Guide [Link updated in 2015]

U.S. EPA IAQ Information Clearinghouse (IAQINFO)
Phone: (800) 438-4318 or (703) 356-4020

Fax: (703) 356-5386

Email: iaginfo@aol.com
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o Indoor air related documents, answers to Indoor Air Quality (IAQ) questions, maintains
listing of State IAQ contacts, and regional EPA Contacts.

Air Conditioning Contractors of America (ACCA)
(703) 575-4477

http://www.acca.org

Information on indoor comfort products and services.

American College of Occupationa and Environmental Medicine (ACOEM)
o (847)818-1800
o Referrasto physicians who have experience with environmental exposures.

o American Conference of Governmental Industrial Hygienists, Inc. (ACGIH)
o (513) 742-2020
e Occupational and environmental health and safety information.

« American Industrial Hygiene Association (AIHA)

o (703) 849-8888

o Information on industrial hygiene and indoor air quality issuesincluding mold hazards
and legal issues.

« American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc.
(ASHRAE)

e (800) 527-4723

Information on engineering issues and indoor air quality.

Association of Occupational and Environmental Clinics (AOEC)

(202) 347-4976

http://www.aoec.org

Referrals to clinics with physicians, who have experience with environmental exposures,
include exposure to mold; maintains a database of occupational and environmental cases.

Association of Specialistsin Cleaning and Restoration (ASCR)

(800) 272-7012 or (410) 729-3603

www.ascr.org/institutes [ http://www.restorationindustry.org]

Carpet and Upholstery Cleaning Institute, Mechanical Systems Hygiene Institute,
National Institute of Disaster Restoration, National Institute Rug Cleaning, Water Loss
Institute referrals to professionals.

American Academy of Allergy, Asthma & Immunology (AAAAI)
(800) 822-2762

http://www.aaaai.org

Physician referra directory, information on alergies and asthma.

Asthma and Allergy Foundation of American (AAFA)
e (800) TASTHMA ((800) 727-8462)
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« Information on alergies and asthma.

e American Lung Association (ALA)
» (800) LUNGUSA ((800) 586-4872)
e Information on alergies and asthma.

o Allergy and Asthma Network Mothers of Asthmatics (AANMA)
« (800) 878-4403 or (703) 641-9595)
« Information on alergies and asthma.

o National Institute of Allergy and Infectious Diseases (NIAID)
o (301) 496-5717
« Information on alergies and asthma.

o National Jewish Health Medical and Research Center
o (800) 222LUNG ((800) 222-5864)
o Information on alergies and asthma.

o Carpet and Rug Ingtitute (CRI)

« (800) 882-8846

o Carpet maintenance, restoration guidelines for water-damaged carpet, other carpet-related
issues.

e Centersfor Disease Control and Prevention (CDC)

e (800) 311-3435

« Information on health-rel ated topics including asthma moldsin the environment, and
occupationa health. CDC isrecognized as the |lead federal agency for protecting the
health and safety of the American people at home and abroad. It serves as the national
focus for devel oping and applying disease prevention and control, environmental health,
and health promotion and education activities.

Flood Cleanup to Protect Indoor Air Quality [Pagetitle and link updated in 2015]
Federa Emergency Management Agency (FEMA)

(800) 480-2520

Publications on floods, flood proofing, etc.

« University of Minnesota, Department of Environmental Health and Safety
o (612) 626-5804
« Managing water infiltration into buildings

« |ERB. Indoor Environmental Remediation Board
o (215) 387-4097
o Information on best practices in building remediation.

« Institute of Inspection, Cleaning and Restoration Certification (I11CRC)
e (360) 693-5675
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o Information on and standards for the inspection, cleaning, and restoration industry.

o International Sanitary Supply Association (1SSA)
e (800) 225-4772
o Education and training on cleaning and maintenance.

« MidAtlantic Environmental Hygiene Resource Center (MEHRC)

o (215) 387-4096

o Indoor environmental quality training center giving courses in building moisture and
biocontamination, and managing and operating facilities for good |AQ. Extensive courses
givenin lAQ.

« National Air Duct Cleaners Association (NADCA)
o (202) 737-2926
e Duct cleaning information.

« National Institute of Building Sciences (NIBS)
« (202) 289-7800
« Information on building regul ations, science, and technology.

o National Ingtitute for Occupational Safety and Health (NIOSH)
e (800) 35NIOSH ((800) 356-4674)
o Health and safety information with a workplace orientation.

o National Pesticide Information Center (NPIC)

« (800) 858-7378

o Information on pesticides/antimicrabia chemicals, including safety and disposal
information.

o New York City Department of Health, Bureau of Environmental and Occupational
Disease Epidemiology, Guidelines on Assessment and Remediation of Fungi in Indoor
Environments

o (212) 788-4290

e Occupational Safety and Health Administration (OSHA)

« (800) 321-OSHA ((800) 321-6742)

o Information on worker safety and health, compliance assistance, laws and regulations,
cooperative programs, state programs, statistics, and newsroom.

o Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)
« (703) 803-2980
e Technica information on topics such as air conditioning and air ducts.
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