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Objectives

e Learn how to visually detect mold growth and when to
test.

e Discover practical and cost-effective solutions to prevent
and control mold and moisture.

e Learn about the most common sources of mold and
moisture in schools and the technical information and
resources available to help you remediate mold.

 Hear from a school district that struggled with mold
Issues and has used the Indoor Air Quality (IAQ) Tools
for Schools guidance to successfully implement mold
and moisture prevention practices.
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Introductions

Facilitator:
e Jennifer Lemon, IAQ Tools for Schools, U.S.
Environmental Protection Agency

Speakers:
 Peggy Caruso, Katy Independent School District, Texas

e Todd Spore, Building Envelope Consulting Division, PBK
Architects
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Today’s Webinar
Presentation and Materials

 PowerPoint slides, a Questions and Answers
document and a list of resources will be available to
you in a few weeks on the IAQ Tools for Schools

website.

- www.epa.qgov/iag/schools/webconferences.html

Indoor Air Quality (IAQ)

iﬁa



Polling Question

Do you use the IAQ Tools for Schools walkthrough
assessment to monitor for moisture prone areas?

m We do not perform IAQ
walkthrough assessments.

B We perform assessments
but do not include
moisture.

B We perform assessments
but do not correct
problems.

B We perform assessments
and make corrections as
needed.
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|AQ Tools for Schools
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The Framework for Effective School IAQ Management
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The Framework for Effective School IAQ Management:

ORGANIZE
» Develop Systematic Approach
* |dentify Existing Assets
Design SOPs

Empower an IAQ Leader
Build an Effective Team
Create Champions

* Secure Senior Buy-In

L

EVALUATE
* Solicit Feedback
e Capture ROI

ACT

» Educate Staff About IAQ to
Change Behavior

s Train Occupants to Address
IAQ Risks

» Address the Source of
Problems

Six Key Drivers

+ HVAC ——
« Moisture/Mold i

| :IF'M A

Cleaning & Maintenance
* Materials Selection
* Source Control

COMMUNICATE

* Share Your Goals

* Make |IAQ Meaningful

* Be Transparent & Inclusive
* Communicate Results (ROI)

ASSESS

* Walk the Grounds

* Listen to Occupants

Use Technology
Determine a Baseline
Keep Customers Satisfied
Identify and Prevent Risks

;

PLAN

* Prioritize Actions

* Put Goals in Writing
e Start Small

* Work in Stages

* Plan for the Future



The Framework for Effective School IAQ Management:
Six Technical Solutions

HVAC o
Maoisture/Mold ;
IPM

Cleaning & Maintenance
Materials Selection
Source Control

Indoor Air Quality (I1AQ)




The Framework for Effective School IAQ Management:
Six Technical Solutions

Quality HVAC

* Inspect HVAC systems regularly

 Establish a maintenance plan

* Change filters regularly and ensure
condensate pans are draining

* Provide outdoor air ventilation according to
ASHRAE Standard or local code

* Clean air supply diffusers, return registers,
and outside air intakes

» Keep unit ventilators clear of books, papers,
and other items

Control of Moisture/Mold

» Conduct routine moisture inspections

* Establish mold prevention and remediation
plan

* Maintain indoor humidity levels between 30%
and 60%

* Address moisture problems promptly

* Dry wet areas within 24-48 hours

Strong Integrated Pest Management
(IPM)

* Inspect and monitor for pests

 Establish an IPM plan

* Use spot treatments and baits

* Communicate with occupants prior to
pesticide use

* Mark indoor and outdoor areas treated with
pesticides

L —

HVAC r"'__ ——et
Moisture/Mold
IPM -

Cleaning & Maintenance
Materials Selection

Source Control

Effective Cleaning & Maintenance

* Conduct routine inspections of school
environment

* Develop a preventative maintenance plan

* Train cleaning/maintenance staff on protocols

* Ensure material safety data sheets (MSDS) are
available to staff

* Clean and remove dust with damp cloth

* Vacuum using high-efficiency filters

Smart Materials Selection

* Maintain products inventory

* Develop low-emitting products purchasing and
use policies

* Use only formaldehyde-free materials

* Use only low-toxicity and low-emitting paint

* Select products based on product rating
systems

* Use least toxic cleaners possible (only those
approved by the district)

Aggressive Source Control

* Conduct regular building walkthrough
inspections

* Test for radon; mitigate if necessary

* Implement a hazardous materials plan (use,
label, storage and disposal)

* Establish a school chemical management and
inventory plan

* Implement Smoke-Free policies

* Establish an anti-idling school bus policy

* Use walk-off mats at building entrances

* Conduct pollutant-releasing activities when
school is unoccupied

Indoor Air Quality (IAQ)



EPA Disclosure

This presentation does not constitute EPA policy or guidance and
should not be interpreted as providing regulatory interpretation.
Inclusion within this document of trade names, company names,
products, technologies and approaches does not constitute or imply
endorsement/recommendation by EPA. Information contained within
this document from non-EPA presenters has not been verified. EPA has
not confirmed the accuracy or legal adequacy of any information
provided by the non-EPA presenters and used by EPA on this site.
Finally, links to non-EPA websites are provided for the convenience of
the user; reference to these sites does not imply any official EPA
endorsement of the opinions, ideas, data or products presented at
those locations nor does it guarantee the accuracy of the information
provided.
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Polling Question

Do you have a plan for monitoring moisture in your
school buildings?

B We run air tests.

m We use the IAQ
walkthrough
inspections.

M We have a scheduled
work order.

B We educate occupants,
train staff and address
issues.

Indoor Air Quality (IAQ)



Mold and Moisture:
DOUBLE TROUBLE FOR SCHOOLS

Common Defects and Faillure Modes
INn the
EXTERIOR BUILDING ENVELOPE

Presented By:

Todd Spore, President
PBK Facility Consulting

July 20, 2011



Mold and Moisture:
DOUBLE TROUBLE FOR SCHOOLS

<
OVERVIEW

e FORCES AT WORK ON THE EXTERIOR
BUILDING ENVELOPE.

e IMPORTANCE OF EXTERIOR BUILDING
ENVELOPE.

e EXAMPLES OF COMMON DEFECTS AND
FAILURE MODES IN EXTERIOR BUILDING
ENVELOPE.



Mold and Moisture:
DOUBLE TROUBLE FOR SCHOOLS

Approximately 80% to 90% of all
building problems are associated with
WATER

WATER can penetrate building
envelope as vapor, liquid or solid state

All EXTERIOR BUILDING ENVELOPE
components are subject to WATER

infiltration/migration or “leaks.”

o ROOF, WALLS (windows, doors, veneers),
FOUNDATION



Mold and Moisture:
DOUBLE TROUBLE FOR SCHOOLS

Leaks occur when three conditions
exist simultaneously:
Rain water — (momentum; saturation)
Openings - (doors, windows, cracks, joints, holes)

Natural Forces - (pressure differentials,
gravity capillary; air currents)

“ELIMINATE ANY ONE OF THESE THREE
CONDITIONS AND WATER CANNOT
PENETRATE THE BUILDING ENVELOPE.”



Mold and Moisture:
DOUBLE TROUBLE FOR SCHOOLS

Ensuring a tighter

Building Envelopeis &
essential for controlling :
MOLD and MOISTURE (i

“Leaks aren’t just for
roofs anymore!”




Tools for SeHbolE

Mold and Moisture:
DOUBLE TROUBLE FOR SCHOOLS

e \Water can enter through numerous
openings commonly found in any exterior
wall assembly: (as small as 0.005")
- Cracked/porous brick & plaster — (Absorption)

- Improperly installed / cracked mortar joints

a 20,000 sf wall surface = 135,000 modular brick; 22.7
miles of mortar joints; 45.5 miles brick/mortar interface

- Poorly bonded “dissimilar materials” or
“movement type” joints

- At top of wall, or through sills and copings

- Various other types of wall penetrations:
a Doors, Windows, Pipes/Conduits, Ductwork, Sighage,



Mold and Moisture:

DOUBLE TROUBLE FOR SCHOOLS

Brick veneer -

Building paper

Interior gypsum
should extend to
underside of
roof deck and
be sealed

Exterior sheathing

Metal stud wall

Air barrier system not present
to prevent air from being extracted
from roof assembly

Corrugated metal

roof deck

Membrane roof
- Rigid insulation

Cavity insulation

_-__- e | undler negative pressure relative

to occupied space and exterior

i \
-
Return plenum operates '\
C) \
1 LY

'\ Suspended ceiling \.

Top chord bearing roof truss :

——— Interior gypsum




Mold and Moisture:
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Indoor=AIx,
L

Tools for SEHDOIs |
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DOUBLE TROUBLE:
Mold & Moisture

Katy Independent School District




Deadly Mold

If you believe that mold is a crisis in the past,
you are mistaken.

“A woman who is accused of murdering her husband
told a Michigan court that the real culprit is toxic mold

in her house.”

Indoor Environmental Connection
April 2011

Implement Best Practices:
Protect Health and Property.



Indoor Mold Food ces

= Drywall

= Wood

= Carpets

= Ceiling tiles
= Books

" Paper

" Furniture
" Organic



Prevent Mold: Clean

" Dry area.

=" Remove moldy
items.

" Remove wet items.

" Clean mold off all
hard surfaces.



Costs of Clutter

= Saves money by making cleaning more effective and time-efficient.

= Saves money by making inventory more efficient: fewer items lost, fewer items
broken, and less money spent because old still-useable supplies are available
and you don’t waste money on buying things you already have or won’t use.

Makes classrooms healthier by trapping fewer harmful particles, which research
shows can decrease absenteeism and increase student performance.

Decreases the risk of student or teacher injury and decreases fire hazards.

Increases student and teacher concentration due to decreased distractions
(centers focus on teacher).

Leads to more efficient teaching and time management because supplies are easily
located.

® |ncreases positive media: a clean and organized school shows parents and

community members that we are using their tax dollars responsibly.

FAST FACT: On average, 80% of what we keep we never use



IAQ Tools for Schools in Katy ISD

BEFORE
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Plumbing




No Insulation With Plumbing




What Fiberglass Insulation Can Do




Tramex Moisture Meter




Moisture Travels




BEFORE







Look for Visual Signs




Evidence of Exterior Water Intrusion







Caulking at Sinks




Portable Buildings




Summer Humidity in Portable
Buildings




Cafeteria Tables




Not Mud but Mold!




Occupant Behavior




Water Extraction

07/15/2009




Drying Equipment




07/15/2009




Cost Savings

" Improve student
attendance.

" | ower risk
mitigation costs.

" Prolong the
building life.

" Reduced pest
management costs.




KEY DRIVER:

Act to Address Structural, Institutional and Behavioral Issues

= Educate Staff About IAQ
to Change Behavior.

A I " Train Occupants to
c L Address IAQ Risks.

= Address the Source of
Problemes.
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Weork Order 10 256577 | Craft Roo! Completion Date 4/17/2011
Crescription | prenaration for the heswy ming & strong wirds - chick all of the rinth
graede rosd and windore For o ®.
Location | katy High Schoal - 001 Request Dats |
Bullding | kHS OGR Cirter Status| Closed Work Drdes
Area | Roof Prigrity| Ecergency
Area Mumber Purpose Code|
,Equip Ttem Mo. Budget Code
Equip. Desc Requester| Peggy Canuso
Assigved To | hewmans, Brian Requester Phose| 281-396-2515
Notes
Labor To Dats:  27.00 h | Purchases To Date: $151.87 |
Dute Name s pate | PO Description Supplier Qty ﬂ
Each
KISDMO |
Environmental Section |
2010 Summer Projects |
School/Facility Description Res |
THS field house RH/air monitoring Ti |
MRHS field house RH/air monitoring T. |
MCHS field house RH/air monitoring T4 |
CRHS field house RH/air monitoring T Inventory To Dake: $0.00 |
SLHS field house RH/air monitoring T Cate | fem Mo | Cescription aty [ Pel |
KHS field house RH/air monitoring T |
THS Band/Orchestra/Choir RH/air monitoring T I
KHS Band/Orchestra RH/air monitoring T. |
WMJH - campus RH/air monitoring T |
I 1
[Portable Buildings Entry 2009 Description Respd) '
|OAC-A191 Install fioor tile entry I |
WME-A49 (Also replaced carpet in T-3) Install floor tile entry I |
CemmlMamtmmeeASDgMﬂ lrm_alﬁoortileemrv il Action Taken | checked roof for openings, Spiits and tears aleng roof sdges, cover pates
I Bl Ecpandion [ointe, Rool cemented Bl aperings, checked windowi for
: lesks.
Vinyl wall regl all removal Description Responsibility | Project Mgr, Start Completed
RES Removal/Replacement Isias Anderson August 2, 2010
Removal/Replacement Islas Anderson August 2, 2010
BHE Removal/Replacement Islas Anderson postpone
Removal/Replacement Islas Anderson August 2 2010
- Removal/Replacement ___lIslas Anderson July 28. 2010 August 3, 2010
Thresholds Description Responsibility | Project Mgr. Start Completed
IBHE Mancilla Caruso
ICJH Mangilla Caruso
WCE Mancilia Caruso
Mancilla Caruso




Mold and Moisture Resources

= EPA’s “Mold Remediation in Schools and Commercial
Buildings:

http://www.epa.gov/mold/mold remediation.html

= Building Science’s “Mold, Moisture, & Indoor Air Quality”
and “Humidity Control in the Humid South” by Joseph W.
Lstiburek:

http://www.buildingscience.com/index html

= Works by Terry Brennan, available on the EPA website and
elsewhere. Read “Building Air Quality: A Guide for
Building Owners and Facilities Managers”

http://www.epa.gov/iag/largebldgs/pdf files/iaq.pdf




JAQ Tools for Schools Resources

 |AQ Tools for Schools Guidance:
— www.epa.gov/iag/schools

 |AQ Tools for Schools Connector E-newsletters and Emails:
— Send an email to: IAOTfSConnector@cadmusgroup.com
— View archives at: www.epa.gov/iaa/schools/bulletins.html

e Schools Connector Email Discussion List;

— Send a blank email message to schools iag connector-
subscribe@lists.epa.gov. Then, check your email inbox for your
confirmation and membership details.

 |AQ Tools for Schools Webinar Resources:
— www.epa.gov/iag/schools/webconferences.html

Indoor Air Quality (IAQ)



Dampness and Mold Assessment Resource

The Center for Indoor Environments and Health and the University of
Connecticut Health Center (UCHC) is working with the National
Institute for Occupation Safety and Health (NIOSH) on efforts to
Improve indoor air quality in school environments. NIOSH has
developed a one page Dampness and Mold Assessment Sheet to
help identify areas with moisture and mold in classrooms and school
buildings.

Contacts:
Paula Schenck, schenck@nso2.uchc.edu
Michele R. Martin, moldsheet#1@cdc.gov

Indoor Air Quality (IAQ)



Contact Information for
Webinar Speakers

 Jennifer Lemon
Lemon.Jennifer@epa.gov

 Peggy Caruso
PeggyLCaruso@KATYISD.org

 Todd Spore
Todd.Spore@PBK.com
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Questions and Answers

Indoor Air Quality (I1AQ)



