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This Work iprotected by copyright. Thamerican Chemistry CountACC)which is the owner of the
copyright, hereby grants a nonexclusive roydige license to reproduce and distribute thgork,
subject to the following limitations:

1. The work must be reproduced in its entirety, without alterations.

2. All copies of the work mugtrominently note the! YSNRA Ol y / KSYA &G NE / 2dzy
copyright and this notice.

3. Copies of the work may not ts®ld.

ThisWork presents general Information with respect to the use of spray polyurethane foam chemicals

and other associated chemicals used in spray polyurethane foam applications. It cannot and does not
present chemicaspecific informatn with respect to a particular job. For specific information related

to the chemicals used on a particular job, and the specific health hazards that may be presented by such
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The Information presented in thiworkis necessarily general in nature and individual companies may
vary their approach with respect to particular practices based on specific factual circumstances and the
practicality and effectiveness of patilar actions. Any mention of any specific product, service,

supplier, or vendor is for illustrative purposes only and is not intended to constitute an endorsement.

ACC will not béeld liable for any improper or incorrect use of the Information presdritghe Work

and it assumes no responsibility for any user's use of them. In no event shall ACC be liable for any

direct, indirect, incidental, special, exemplary, or consequential damages however caused or on any

theory of liability arising in any waybof the use of theNork. This disclaimer of liability applies to any

damages or injury, including but not limited to those caused by any alleged breach of contract,

warranty, tortious behavior, negligence, or under any other cause of action. Informatituded irthe

Workmay include technical inaccuracies or typographical errors. The Information is subject to updates

and changes may be periodically incorporatécheck for the most recent update to this Work on
www.spraypolyurethane.cod NJ O2y adz GAy3 gAGK !/ / Qa [/ SYydSNI F2NJ i

ACGQmakes no warranty or representation, either express or implied, with respect to the accuracy or
completeness of the Information contained inghinanual; nor desACCassume any liability or

responsibility for any use or misuse, or the results of such use or misuse, of any information, procedure,
conclusion, opinion, product, or process disclosethinWork NO WARRANTIES ARE GIVEN; ALL
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE
EXPRESSLY EXCLUDED.

Law and JurisdictiofThe terms and conditions of usetbe Workwill be governed by and construed in
accordance with the laws of the Commonwealth of Viigimithout regard to its conflicts of law
provisions. Any cause of action must be brought in the Commonwealth of Virginia.
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1 Scope oMWorkbook

ThisWorkbookprovides guidance to applicators and helpers who apply professional grade high pressure
spray polyurethane foam (SPF) in both interior and exterior construction applicaiéhse other SPF
products (including but not limited to-tomponent foams (OCF) anetc@mponent low pressure kits)

may also be used at construction sitdgy are not the primary focus of thi%orkbook Further

guidance is provided iAppendix Ao this Workbookwith respect to lowpressure SPF products

When thisWorkbookNE FSNE (2 a{tC / KSYAOrfazé¢ ¢S YSIy GKS Ol
make professional grade, high pressure .SPther chemicals, coatings, and solvents may be used at a

spray foam application site, and thi¢orkbookalsowill address some of the more commonly used

materials.

ThisWorkbookaddresses the spray foam application jabludinginitial site assessmenbccupant
outreach,site preparationSPF chemical storage and handli®@BF applicatiotsimming and cutting,
coatingand primingof the foam surfacesite cleanup, spill response, disposal of SPF chemicals, and
reoccupancy.

2 Overview ofSpray Blyurethane Foan{SPF)

Spraypolyurethanefoam (SPFisformed viaan exothermic fieatreleasinghemical reaction between
approximatelyequalamountsof methylene diphenyl diisocyanate (MRid MDibased isocyanates

with apolyol blendreferred to as the Aideand the Bside, respectivelyWithin a few minutes of
application, the foam achiesa tackfree state when the foamsurface is no longer stickyrespirators

and other protective equipment are needed to minimize exposure to vapors, aerosols, and particulates
of MDI and other chemicals duritige spray application and subsequent operatioi¥epending on the
characterisics of the foamincluding the composition of the-8Bide chemicalghe heat dissipated during

the exothermic reactionand ambient conditions including temperature ahdmidity, it can take an
additional 23 to 72 hours beforthe foam is fully cured (i.eoptimum physical properties of the foam

are achievell FollowtheY I y dzF I OG dzZNBNR&a Ay adNHzOGA2yda NBIFNRAYy3I |
layersor passes

The Aside is typically a mixture of 50% Mipid 50% polymeric MDI (pMDIJhe Bside or resinjs a
mixture ofpolyolsand otherchemicals that havepecific roles in theeactionprocess or impart
important characteristics to the finished foam insulatiorhese chemicalnayincludecatalysts,
blowing agents, fire retardantsy surfadants. Among these constituentshe Asideis generally
considered tgresent the greatespotential hazard due tdts potentialto produce respiratory and
dermal sensitization

3 Potential for Exposureduring SPF Application

Thepotential riskfrom exposure to a chemicé dependent on several factors, including the route of
entry, thedose the freqency and duration of exposuyrand the individud susceptibilities- such as
whether the individual haalreadybecome sensitized to the chemicalheroute of entryis how a
substance enters the bodyFor SPF chemicalthe exposuravould typicallyoccurthroughbreathing
(inhalation), direct skin contactor eye contact Skin or eye contact may occur through direct contact
with the chemical or though contact with contaminated supplies, equipment, or personal protective
equipment (PPE)However, if an individual eats, drinks, or smokes after working with chesw@indl
does not wash hands prior, the chemical may be inadvertently ingeSieddose is the amount of a

This document may be updated. Check for the most recent versiomat spraypolyurethane.corhefore using.
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chemical which enters the bodythe chemical must enter the bodhrough one of the routes of
exposure for an effect to occuiThefrequency and duratiorof exposure are other important
considerations How long did the exposure |&dtow often did the exposure occtindividual
susceptibilitiesaffectthe likelihood of an individual to experience a response such as whether the
individual has become sensitized to the chemical.

It is critical to avoid inhalation of, and skin and eyentact with, SPF chemicals

For inhalation exposure,coupational exposure limits to various chemicals have been set by regulatory
agencies and other organizations, including the Occupational Safety and Health Administration (OSHA)
the National Institite of Occupational Safety and Health (NIQ@&Hd the AmericailConferenceof
Governmental Industrial Hygienig@CGIH) These limits are the air concentrations that these expert
organizations believe represent exposures that are acceptable from a hmakbective for healthy
workersand include timeweighted averages (TWA) for the duration of an entire workshift, stesrh
exposure limits (STEL), and ceiling limits A&ditional information regarding occupational exposure

limits and a table includg occupational exposure limits for some chemical components in SPF
chemicals, coatings, and solvents are included in Appe&daixhis workbook.

As a general matter, if employee exposure excebdotcupational exposure limiemployers must
take stepgo control and reduce exposurd&examples of these contrafsayinclude engineering controls
such as ventilation systemsyork practices air monitoring; the selection, provision, and maintenance
of appropriatePPHo help prevent exposuredraining, and medical surveillance.

The following sections detail chemicalbstanceshat may be encountereduring application oSEPF

Note: thisWorkbookdoes not discuss chronic health hazards that may be presented by SPF chemicals

or other chemicals, coatigs, or solvents at a worksiteGenerally, the terms "acute" and "chronic" are

used to delineate between effects on the basis of severity or duratideute" effects usually occur

rapidly as a result of sheterm exposures, and are of short duratioChronic" effects generally occur

as a result of longerm exposure, and are of long duratioh 2 y a dzf & GKS YU ydzF I O dzNB N
informationwith respect to potential chronic health hazards

3.1 A-Side

The Aside is typically a mixture afpproXmately50% methylenaliphenyl diisocyanate (MDI) and 50%
polymeric methylene diphenyl diisocyanate (pMDAside chemicals areery reactiveandreactions

can result from improper mixing witlvater; acids inorganic bases (such as sodium hydroxide),

ammonia, and amines; magnesium, aluminum and their alloys; other metal salts, especially halides (such
as tin, iron, aluminum and zinc chlorides); oxidizing agents (such as bleach or chionirdypls

Personnel may be exposedairborne concentrations dfoth A-side(and Bside for that matter)SPF
chemicals during: (1) handlim§ SPF chemicals prior to beginning work, (2) application of SPF, (3)
trimming, cutting, and shaping SPF after applicat{dghcleanumnd equipment maintenancend (5)
and spill responseAccess to the work area during these taskesuld be appropriatelyestricted to
personnel whose job responsibilities require them to be in the work ,aaed who are trained in the
hazads of exposure to Aide chemicals and are using the appropriate PPE propddyardous
concentrations of Aside chemicals are not anticipated within a few hours after applicat{blowever,
due to the potential risk of airborne exposure tesBle chemzals, contact your supplier for information
regarding when applicators, helpers, other trade workers, and occupants rraytee the work areg
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Dated:March 15, 2010




Inhalation overexposure can cause 1) irritation of the nose, throat, and lungs, causing runny nose, sore
throat, coughing, tightness in the chest, and shortness of breath2anespiratory tract sensitization

(i.e., the development of asthma) with symptoms of chest tightness, shortness of breath, coughing,
and/or wheezing Sensitization is an allergic reaction which an individual may be more responsive to

a chemical exposure at progressively lower concentrations, even below concentrations considered safe
for most people An asthma attack can be lifreatening NIOSH notes that "early recognition of
senstization and prompt and strict elimination of exposures is essential to reduce the risk efeong

or permanent respiratory problems for workers who have become sensitized."
www.cdc.gov/niosh/topics/isocyanatesndividualssensitized to SPF chemicaould not be assigned
work tasks where thee is potential for exposure to SPF chemicals

A-side chemicals have a musty odor, but becaus@felatively high odor threshdl, most people
cannot smell Aside chemicals when present in concentrations equal to applicable occupational
exposure limits As a practical matter, this means that if you smell MDI (musty odor), you have
probably exceeded the exposure limitdf a mustyodor is recognized over the course of work, exit the
work area and reevaluate engineering controls and PPE to prevent overexpodure occupational
exposure limits foMDI, which makes up approximate 50% efidlechemicalsare presented in
AppendixC

Skinor eyecontactmay occur throughout thapplicationwhen there is a potential to contactgide
chemicals or any items contaminated witksfile chemicalssuch asupplies, tools, equipment, and
PPE Skin contact canause 1) irritation, and Zensitization (allergy)Symptoms include reddening,
itching, swelling, and rastBkin contact alone may lead to respiratory sensitizatesthma) Eye
contact can cause reddening, tearing, stinging, and/or swelling of the eyes.

32 B-side
The Bsideis a polyol resin system which typically contaantdend ofseveral differenclasses of
chemicals These include the polyalsthe principal ingredients and smaller amounts of amine and/or
metal catalysts, blowing agents, surfactants, and flame retardariere is a large variation in what
chemicals are included in thedtde A summary of thaypical composition of a polyol resin system is
depicted inFigure 1

Figurel: Typical Composition of Polyol Resin Systems

Component Low Density, Open Cell Medium Density, Closed
SPF Cell SPF
Polyols 60% 20-40%
Blowing Agents 20% 20%
Catalysts 3% 3%
Flame Retardants 15% 20-40%
Surfactants and Glyceri 2% 2%
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Personnel may be exposedaaborne concentrations dfoth A-sideand Bside SPEhemicals during:

(1) handlingof SPF chemicals prior to beginning work, (2) application of SPF, (3) trimming, cutting, and
shaping SPF after application, (4) cleanng equipment maintenangend (5) and spill response

Access to the wik area during these taslshould be appropriatelyestricted to personnel whose job
responsibilities require them to be in the work areeho are trained in the hazards of exposure to SPF
chemicalsandwho are using the appropriate PPE properyontactyour supplier for information
regarding when applicators, helpers, other trade workers, and occupants rraytee the work area

Inhalation overexposure of the-@de can cause irritation of the respiratory tract, causing cough, sore
throat, and runnynose Cardiac arrhythmia (irregular heartbeat) is a symptom of overexposure to
certain blowing agentsinhalation of some amine catalysts vapors can temporarily cause vision to
become foggy or blurry, and halos may appear around bright objects suigfniss

Skin or eye contact may occur throughout the work when there is a potential to contact SPF chemicals
or any items contaminated with SPF chemicals including supplies, tools, equipment, arfebPRiBst

B-side chemicals, skin or eye contact witisiBe chemicals may cause irritatiom addition, skin

contact with some amine catalysts may lead to skin sensitization

3.2.1 Polyols

Polyols are the primary compounds in polyol resin systeRwyols argoolyfunctional alcohols with low
vaporpressure and toxicity through all routes of entry into the bothowever they may be irritating to
the eyes, skin, and respiratory tract at high exposure levels, especially during spray applid2tigots
react with A-side chemicalto form polyurethane.

3.2.2 Catalysts

Catalysts promote the reaction between the polyol and theide, helfing polyurethane foam cells
develop sufficient strength to maintain their structute resist collapsing dnecoming deformed, and
help with the completion of theeaction or "cure" in the finished foarrMost catalysts used in SAFe
aminebased and some Bide formulations may usmetal catalysts

Thepolyoal resin typically containsto 5% amine catalysOverexposure to airborne concentrations of

amine caalysts may result in irritation to the respiratory systegkin, and eyesinhalation exposure

may cause aeversible effect known as glaucopsied 6 f dzS K I 1 S¢ inzhNkyasiGlaficap€iad a A 2 v ¢
ischaracterized by clouding or fogging of vision ttuewelling of the outer layer of the corne®nce

removed from the exposuterision is gradually restoredf vision is not restored within a few hours

seek medical attentionAmines are derived from ammonia and ofteave a characteristic

ammonia/fishy odor In general, exposure limits are not yet established for the majority of the amine

catalysts used in SPF systems

Metal catalysts usually comprise less than 0.15% of the polyol resin and may include tin compounds or
lesscommonly lead or other metals Metal catalysts can absorb through the skin resulting in headache
and/or nausea Organic tin compounds can irritate the eyes, skin, and respiratory. tRrctionged skin
contact can causerganic tin compounddermatitis. Lead naphtkenateis a lesscommonlyused metal
catalyst which may be absorbed through the skystemic effects on the peripheral and central

nervous systems may result from excessive exposure to lead compolftadsy metal catalysts used in
polyol resins do not hze occupationakxposure limits
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3.2.3 Blowing Agents

TheB-side polyoal resin blentypically containdess than 20% by weigbt blowing agents Formulations
mayuse chemica{reactive)blowing agents, physical blowing agenisa combination of bothypes of
blowing agens.

A chemical blowing agen¢actswith another raw material to generate a ga@/ater is often used as a
chemical blowing agent in a polyol blenid reacts with MDI to generate carbon dioxide

Physicablowing agents are vaporized by the heat of the polyurethane reactitydrofluorocarbons
(HFCs) are common physical blowing ageBtdn and eye contact witHFCcan result ircontact
irritation. Overexposure tairborne concentrations of HFC can itating to the respiratory tract,
cause central nervous system effects, and in some cases can cause irregular heartbeat.

If large amounts oblowing agentsare released in an enclosed areaygen can be displaced, resulting
in an oxygerdeficientatmospherewhich is a hazardous atmospherdowever, becausblowing agents
comprise a small percentage of SPF, an oxytgditient atmosphere is not likely to develop.

3.2.4 Flame Retardants

Flameretardants modify thecharacteristics of the foam to inease fire resistance characteristics of the
finished foam Flame retardantgan range fron15%to 40%depending on the particular polyol resin
system

Chemical overexposure to flame retardamsgy beirritating to the respiratory tract andirect contact
with flame retardants may britating to the eyes and skinThere are different classes of flame
retardantsand different toxicological profiles for these compounds, so the MSDS must always be
consulted for acute and chronic chemicgledfic information.

3.2.5 Surfactants

Surfactants affect size and structurBurfactants areypically1%of the polyol resinsystem Surfactants
include silicone polymers which typically have low toxicity by all routes of entry into the ISmiye
surfactants can cause slight irritation to the eyes, skin, and respiratory sysBamoupational exposure
limits have not beemstablished fosurfactants

33 CoatingsPrimers andOrganicSolvents

A variety of coatingmay beused infoam applicationgo protect the polyurethane foanfrom physical
damage and exposure tdtra-violet UV) light. These include acrylic, butyl, silicop®lyureaand
polyurethane materialsMany of theseaoof coatingscontainorganic solventsuch agoluene,
petroleum distilates, xylene, methyl ethyl ketone, varnish makers and painters (VM&Pihepnd r
butyl acetate In addition, solventsnay be used to prepare the surface prior to application or for
cleanup after application is completed list of some of the solvémincluded in coatings and used for
cleanup and their respective occupational exposure limits is included in Appéndix

Skin contact with organic solvents may result in defatting, drying, and cracking of théviskig organic
solvents are readily absbed through the skinand can be inhaled Effects due to overexposure to
organic solvents may includeadache, nausea, and vomiting followed by unconsciousness at higher
levels of exposureThere also are reports of permanent nervous system damegting from long

term overexposure to many of the common organic solveefer to theMaterial Safety Data Sheet
(MSD$for specific information related to the coatings, primers, and solvents you are working with.
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34 Dust

Dust may be generated dugrall phases of constructiordse god housekeeping throughout the
projectto prevent buildup of dustin addition to the inhalation hazards associated with exposure to
airborne dust, high levels of dust alame associated with reduced visibility andpshazards

Carefully evaluate the need to wear P&propriate forSPF chemicaifthere is a potential for

exposure tadustafter the spray application has concluded Ibaforethe curetime has been reached

This includes respiratory protection fthre protection from inhalation exposure, protective clothing and
gloves to reduce the risk of skin contact, and eye and face protection to reduce the risk of eye.contact
AlthoughSPF typically reaches 90% of its cure and will have obtained at leasf @8%ptimal physical
properties within one hour of applicatioit can take an additional 23 to 72 hours for a complete cure,
depending on the ambient temperaturefRefer to the MSDS for specific information related to the SPF
chemicals you are workingith.

4 Hazard Communicatios

The OSHA Hazard Communications Standard was designed to provide employees with information on
the identities and hazards of all chemicals used in the workplace and recommended protective
measures According to the®ODSHA Hazd Communicatns Standard (29 CFR 1910.12@0)employers
are required to have a written hazard communications progtamneet the requirements addressed in
29 CFR 1910.120W/iolations related to the Hazard Communications Standard are some of the most
frequently cited by OSHA compliance officeRequirements of the standard includevelopment of a
written program to address the followings componentabels and other forms of warniniy|SDS, and
employeetrainingand information A sample writterprogram for Hazard Communications may be
found in OSHA publication 31:8®R 200Model Plans and Programs for the OSHA Bloodborne
Pathogens and Hazard Communications Stand@dasilable at
www.osha.gov/Publications/osha3186.pdAdditional product stewardship giiance related tdHazard
Communicationssincluded in Appendi-1 of this workbook.

4.1 Labels and Other Forms of Warning

According to theDSHAHazard CommunicatioBandard, chemical containers must be labeled and the
information contained on the labehust be legible and prominentllisplayed Chemical labels identify
the contents of a container used at a worksita addition, labels also convey information related to the
toxicological, chemical, and physical properties associated with the cherticafjood practice to
YFEAYGFAY GKS 2 NR 3 AWHerh chericalstae krabsfedediihtorimarket! @oi@diners,
OSHA requires thdlhese containers be labeled with the required information as well, except when
transferred for immediate use ke employee who performed the transfer.

Many systems have been developed for labeling potentially hazardous chenTibal$wo most
common are the Hazardous Material Identification System (HMIS) and the National Fire Protection
Association (NFPAystems A brief description of these followsThe HMIS refers to hazards during
anticipated use while the NFPA system describes hazards under fire condifleerefore, the two
systems may have different hazard categories for the same material.

An example of a typical HMIS hazandarning label is shown in Figu2e It ranksthe hazard the material
posesfrom O to 4 in these categories: Hea(ttlue) Flammabilityred), and Physical Haza(gellow) A
rank of O indicates that the material preser@sninimal hazard for that categanA rank of 4 indicates a
severehazard for that categoryThe HMIS label alsnaydepict the type ofPPEequired, but the
narrative descriptions on the drum label and in the MSDS should be reviewed.
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Fgure2: Example of HMIS Label

HEALTH -

FLAMMABILITY B

REACTIVITY
PERSONAL PROTECTION

An example of a typical NFPA hazamning label is shown in Figuse It is in the shape of four small
diamonds that make up a larger diamaonB8ach small diamond contains a numerical ranking, again on a
0 to 4scale, for the severity of the hazard in a particular categtmthe NFPA label, the left diamond is
for the health rankingblue), the top for the fire or flammability rankinged), and the right for the
instability rankingyellow. The bottom diamad (white) denotes any other significant hazards

associated with the materiauch as a chemical that is reactive with water.

Figure3: Example NFPA Label

HEALTH HAZARD FIRE HAZARD

4.2 Material Safety Data Sheets (MSDS)

As part of the Hazar@ommunications Standard, OSHA requires chemical manufacturers and importers
to obtain or develop an MSDS for each hazardous chemical they produce or.irepgstoyers are
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required to have an MSDS in the workplace for each hazardous chemical theyymedo not have an
MSDS for a chemical used at your worksite, contact the manufacturer

Before using any SPF product, you should read and understand the entire MSDS for the. prbduct
MSDS contains very important information about the product, including the chencimasdituentsand
the approximate concentrations; thePEappropriate for the job; information on how to handle
accidental releases; and information on storage, handliramsportation, and disposal.

Because these documents are so importanake them as readily accelsls at a job site as possible

Keeping one clean copy of each MSDS in a clearly marked binder is a good practice that helps keep the
information readilyaccessible Many contractors like to keep several spare copies of M&B&and; in

the event of an emergency or incident, this allows multiple copies to be avaitatéenergency

responders Another good practice is to review the location of the M®@er with all workers on the

SPF jobsite before the job begindote that OSHA requires that all MSDS be readily available to all
workers at the jobsite, which may include otheade workers

Note that many MSDS are now available online, so workedlsemiabled mobile devices or-inuck
internet service may also be able to access them electronically anlsigddition, it may be possible to
obtain the MSDS in multiple languages if need€dntact the manufacturer for more information.

Additionalproduct stewardship guidandéled Have You Read the MSD$Shcluded in Appendii 1 of
this workbook.

4.3 EmployeeTrainingand Information

As a component of th®@SHAazard Communication Standarangloyeesare providedHazard
Communicatiortraining upon initial assignmentThe training includes information on the hazardous
chemicals the employees are working with, tentrol measures to reduce the potential for exposure,
and how to read the MSDS and product labdlke trainingalsoincludesworkste-specific information
including work practices, PPE to be used, emetrgency procedureSOSHA requires that thengployee
havethe opportunity to ask questions and be able to demonstrate comprehension.

Thetraining must be understandable for the empke When employees receive work instructions in
languages other than English, employers are required to provide training in that language as well.
Additional training is needed whenngew physical or health hazard is introduced irthe wwork area At
multi-employer worksites, additional training may be needed so that all employees know where the
MSDSs are located, details related to the labeling systems, and the hazards associated with other
chemicals at the worksite they may be exposed to

44 GD8FP¢ al NJ S A yazard Cohniulicatiohsy R

"Green claims" are in many spray polyurethane foam advertisements, promotional materials, sales
claims, and labels todayGreen claims are the marketing response to consumers' increasing interest in
protecting the environment They can help consumers better understand the environmental attributes
of a product or service, like its contribution to energy efficiency, and help inform purchasing decisions.

An SPF marketing claim often points out a pattic product featureor benefit; for example, an SPF
marketing claim may point out that a product is made using a renewable,-pks#d resourceA

properly qualified "green” marketing claim about a particular attribute, such as renewable content in a
product, should never be confused with the toxicity profile of a prodégtplication and use
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instructions An SPF marketing claim should not be confused witstiuctions on how to safely use

and apply the SPF product.

Additional product stewardship guidance relatedMiarketing Claimss included in Appendik5 of this
workbook.

5 GoodPractices

It is critical to avoid inhalation of, and skin and eycontactwith, SPF chemicals, for applicators,

helpers, occupants, and adjacent worker$he followinggoodpracticesincludeengineering controls,

work practices andPPEntended to reduce the potential for exposure to SPF chemicals via inhalation or
skin or eyecontact Consider @ombination of engineering controls, work practices, and PPE for SPF
applications Engineeringontrols must always be the first line of defense against chemical exposure,
followed by the use of work practices and PPE

51 Engineering Controls

Proper containmentandventilationtechniquescan help prevenworkers andouilding occupants from
potential chemical exposurdue to SPF applicatipparticularly in interior applications when buildings
cannot be vacatedContainmentcreatesa contained workspace while the ventilation systesmoves
SPF chemicals from the work af@adrawing the air out of the workspace through the use if a fan
addition to the engineering contrgl®PE may be needed to further reduce pmtential forinhalation
exposure.

5.1.1 Workspace Containment

Workspace containment is used in conjunction with ventilatiorstdate and remove chemicals from
the work area A workspace does not need to be perfectly airtightt containment is most effectes
when a workspace is as close to airtight as can practically be achisedorkspace is contained,
clearly mark the area externally, and take appropriate steps to restrict entry intatikspaceto
personnel wearing proper PPE.

One example of a weto create an Hective containment spacis tobound theworkspace by solid walls
(e.g., the outside walls where foaimapplied), and solid floors and ceilinghut wndows and doors

and seal them well; typically, plastic sheetgugh as 46 milpolyethyleneis used, secured well with a
suitable tape Temporary containment walls or curtains can be created by attaching the plastic sheeting
to existing interior framingor by using temporary framingn either caseseal theseams and

boundaries 6the sheetawith tape. Anillustration is providedn Figure4. When selecting a sealing
technigue, remember to maintain thieinction of windows and doors as emergency egress points
alsoisimportant to note that this approach features a ventilatitrade off; windows and doors are

closed and sealed to create the containment space, whereas in many applications, open windows and
doors to support improved ventilatioare desirable
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Figure4: Example of Temporary Contairent Using Plastic Sheeting and Tape

K\

Anti-stat / Fire Retardant
Passes NFPA 701-04 Test 1

After the contained workspace has been createleck it for aitfeakage Activate the fans and get a
visual check to be sure a negative pressure is being credteid can be as simple as observing an
inward billowingof the plastic sheetsAir leaks camlsobe readilydetected with a smoke peng¢ghown
in Figure 5, which are availabletatilding supply store

Figure5: Smoke Pencllsed to Check for Air Leaks

5.1.2 Ventilation Design

Ventilationused with workspace containment removes chemicals from the isolated area via negative
pressure Having a negative pressure in a contained work zone will draw in air from small cracks and
gaps around the workspace boundary and exhaustwibek zoneair. Adive ventilationis achievedy
usingone or more fans to draw air to or from the workspace and create a negative pressure inside the
workspace
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Give careful consideration to the location of teghaust Ideally,exhaustis released t@n unoccupied
space where it is not likely tee drawn through an air intakeThis willhelp protect occupants and
workers in adjacent areas fropotential chemicdexposure Figure6 provides an example of a
ventilation systenthat may be used durin§PFRapplication

Figure6: Example Containment and Ventilation Systdor SPF Application

WORK AREA
Under
negative
pressure

PASSIVE SUPPLY
CONTROL

Adjust window or other

opening to generate

directional air flow AIR LEAKS
Minimize
using plastic
sheet and

Monitor blllowing of
plastic or differential

manometer to assure
negative pressure

Warning

Harmful chemicals

EXHAUST FLEXIBLE
FILTERED? FAN DUCT
And routed to Sized to deliver
appropriate 0.3 ACH
outside location minimum
away from
building =

52 Work Practices

Employee work practices are an important factor in the overall safety performance at any worksite
Work practices are used in combination with engineering controls andd@Buce the risk of

exposure to SPF chemicals via inhalation or skin or eye corifthetfollowing work practicesanbe

reviewed with employees involved in the spray foam application process, including applicators, helpers,
and othertrade workerswho may work adjacent to the application area

The use of \gienic practicesan helpminimize the possibility of ingestir§PF chemical€onsideration
is given to practices that may introduce SPF chemicals to the mouth and resgjstiaon or inhalain,
so worksites typically prohibithe storage, preparation, or consumption of food in es@dere SPF
chemicalsare used, a well as smoking, tobacco, or gum chewing

5.21 Site Preparation
There are many factors to consider when planning aniigfR&llation Will the work take place in an
occupied building or a building under constructtdiill the building be vacate®dWill other trades
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workers bepresent at the time of applicationWill the applicatiortake place indoors or outdoo?s

What is tre size of the work areq@a lamge open are@r anattic or crawspace with limited ventilation?
HVAC systems are typically shut down during some parts of roof preparation, as well as during
application of primers, spray polyurethane foam, and coatirfygstem shut down stops the drawing of
dusts, aerosols and/or vapors into interior spac@nce the HVAC system is shut down, seal the air
intakes with plastic sheeting and tape, which will prevent dust and spray from entering the intakes
Keep the plasti sheeting in place at least several hours atiterspray application is completed
typically 24 hours or more longer period may be appropriate for coatings, depending on when the
coatings have hardenear setand are no longer emitting vapar3he HWAC system should not be
restarted until appropriate time has elapsed and the plastic sheeting and tape is removed

Consider thdollowing practices when preparing a site for SPF application:

e If the entire building is not vacated, consider the potential SPF chemicals to migrate to other
floors. Containment and ventilation methodsay helpprevent migration Discuss with
property management or other contractovehich floors will be occupied.

e If local exhaust ventilation and containment methods ao¢ ised, establish a work zone
around the work area to protect adjacent workerghe distance between the work area and
adjacent workerss typically 25 feet, buepends on several factors, including but not limited to
the volume of SPF applied, the ame@aered, and air movemenSignage may be used to
communicate access restrictions.

e Before beginning worldesignate an arefor putting on and removing PPE

e Determine in advance the potential for overspray damagddave a plan in place to address
overspay damageso adjacent property Train all employees in overspray prevention.

¢ Identify and protect srfacesthat could be damaged (e.g., windows, doors, equipment, or
building exterior)n advance of application

e For work outdoors, take wind directiontmaccount for all spraying operationslote that for a
job that takes place over several days, the wind direction may change and the work area should
be adjusted as neededn slightly windy conditions, use windscreens.

¢ Do not spray foam or coatings éxcessively windy conditionSustained wind speeds or gusts
of about 15 mph (24 kph) make controlled application more difficult.

Additional product stewardship guidanoa Effective Workplace Practiceslated to the application of
SPF chemicals and éntor and exterior applications is available in Appert&iof this workbook.

5.2.2 Occupant Outreach

SPF applicators and their helpers receive professional training regarding the hazards associated with
spray foam application, including this courdgulding occupants are not necessarily aware of the
potential health hazards associated with SPBlicationor safety precautions to minimize the ris8PF
application involves the potential for exposure to a variety of chemicals, including SPF chemicals,
coatings, and solventConsider potential exposures &bl of the chemicals used on a jolhen

developing an occupant outreach strategy

Applicators and contractors can educate building occupants about the health hazards associated with
SPF and the waykey can protect themselves from these hazardssamplechecklistof information

you may wish to consider discussingtlivowners, designees, or occupantsnsluded as Appendi.
Although there is a lower degree of risk of inhalation exposure tocB@ficals in exterior applications
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than interior applications due to natural ventilation, contractors magh to consider use of the
checklist as a tool to guide discussions with occupamsommercial and public buildings, contractors
may choose to mvide outreach to building owners or their designee as well as to individual tenants

On occasion, oners or their designee may wish to enter the work area before the building is cleared for
occupancyin order to review the work PPE may be needed fentry into the work area even for

persons who are not involved in the application of SPF chemi¥als may wish to discuss alternatives

for viewing the application or the work status with the owner or designee that avoid exposure issues,
such asusingphotographs or reatime video to allow the owner or designee the opportunity to view

the work

5.2.3 Chemical Storage and Handling

It is important that SPF chemicals be stored properly before and during use on the jolmgiteper
storage conditiongan makehe components unusable, and also can create a potential for fire and/or
explosion It is also important to store materials which are incompatible with each other separately.

Storing drums i secured cool area away from direct sunlight, exisesiseat, and general storage

areashelps protectthem/ 2y adzt & GKS YI ydzFl OGdzNBNRa Ay adNHzOGA 2y
drums; typicallytemperatures between 45 and 7Bare suggestedMaterials which are allowed to
freezeandthenthang2 NJ 2 GSNKSI G Oly LINB&aSyd KFTIFNR&asz az2 ¥F2¢
respect to storage Ventilate the storage space well, and locate the storage space awaypivesible

sources of ignition.

MDI (A-side)drumsare storedan appropriate distacefrom contact with water, acids, caustics (such as
lye), alcohols, and strong oxidizing and reducing age@isdizing agents include oxygen and chlorine
Oxidizersan be recognized by a yellow diamond shaped label on the container marked "oxidizer."
Most strong reducing agents alaoe corrosive These can be identified by a halfack, halwhite
diamondshaped label marked "corrosive." Contact of MDI with any of these kinds of materials can
trigger a violent reaction that could cause significdammage or injury

In addition to storing containers away from incompatible materidlis, important to maintain a tight
seal onMDI (A-side)containers tohelp protect against moisture or direct contact with water
Contamination with water could redt in the drum rupturing or exploding because water slowly reacts
with MDI to produce carbon dioxide gas.

Polyol system resi(polyol blend)drums likewise, arestoredan appropriate distance fromacids,

caustics, and strong oxidizing and reducing agenorder to avoid contact2 KSy 2 LISy Ay 3 GKS a
drums,the slow opening of the bung aop of the drumhelps releaséuilt-up pressureso the drum

can be opened safel\if heating drums with alanketheater (or other methods), loosémi KS & . ¢ & A RS
bung on the top of the drunwill allow foroff-gassing A thermometer can be inserted into the material

to monitor the material temperature thelpprevent overheating Hné UGKSNXY2YSGSNAR | NB
assist in access to the liquid drum conten@entle agitatiorof materials helps evenly heat the

contents

Finally, coating or primer material drums or containers that contain solvents may have a United States
Department of Transportation (USDOT) "Flammable" or "Combustible". [&lshmable labks are red

and bear the word "flammable.Regulatory requirements require these drums todtered away from

heat and ignition sources, in a designated area or cabinet.
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Appropriate PPE is worn begsonnel handling containers with-@dde or Bside chemialsto minimize
the potential risk of exposure to SPF chemicals via inhalation or skin or eye cddépeinding on the
task, this may include chemieadsistant gloves, chemica¢sistant clothing, and eye protection
Respiratory protection may be need& there is the potential for inhalation exposure tBFSchemicals.

5.2.4 SPF Application

When applying SPF, applicators and helpars be instrumental in helping t@duce the potential risk

of exposure to SPF chemicals for occupamsother trade workersat the worksite The work area
should be appropriately restricted f@ersonnel who are required to be in the work area due to their job
responsibilities, have completed the required training, and who are properly using the required PPE

Generdly, appropriate PP#r high pressure applicationscludes at a minimum chemicedsistant
gloves, protective clothing, eye and face protection, and respiratory proteciitvespecifictypes of

PPE may vary depending on the conditions at the jopsiteh as whether the application takes place
indoors or outdoors, the amount of ventilation, the specific components of ts&B chemicals, and

the quantity of SPF chemicals applideégure? lists the PPE guidance for different SPF applications by
produd type.
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Figure7: PPE Guidance for Applicators and Helpefdl Systems
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For rore available information see the Spray Polyurethane Foam Health & Safety Wiebsite at www spraypolyurethane.cam

Attic and crawl spaces present unique hazards due to the potential to generate hazardous atmospheres
in confined spacesRefer to the OSHA Permit Required Confined SBacelard and theAmerican

National Standards Institute (ANSI) Standard Z1%afety Requirements for Confined Spdoes

information on additional requirements.

Ambient conditiongincluding temperaturehumidity, and wind conditions) may affect the cure time
and the time between material application passésterior application areashouldbe ventilated for a
period of time following installatin to allow aerosols and vapors to dissipate

If working oudoors,work upwind of the spray as much as possible.

Additional product stewardship materials relateditderior Spray Polyurethane Foam Applicatiand
Exterior Spray polyurethane Foam Applicatiaresincluded in Appendicds3 andE4 of this workbok,
respectively.
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5.2.5 Trimming and Cutting

SPF typically reaches 90% of its cure and will have obtained at least 90%pthts physical

properties within one hour of applicatiorAs the exothermic reaction of the foam subsides, it of
cureslowsdown considerably, and it can take an additional 23 to 72 hours for a complete cure,
depending on the ambient temperature and humidityr addition, study data currently available

indicate that thesurfacereaction for SPF is complete within 15 nmtigs(Lesagest. al.,2007) Trimming
and cutting activities that will move beyond the surface into the interior of the applied SPF where cure
may still be occurring may present the potential for exposures to SPF chemicals, and appropriate PPE
should be vern for this activity PPEhat may be neededuring trimming and cutting may include
chemicalresistant gloves, coveralls for skin and clothing protection, eye protectioa respiratory
protection for inhalation exposure to dust and SPF chemicals.

5.2.6 Coating and Priming

Chemicals used for coating and primuohgring SPFprojectsalsomaypresent a risk of potential chemical
exposure Generally, coatings and primers may contain organic solvents, although other chestgoals
may be present Consultyour MSDS for specific information related to the contents and precautions
during coating and primingSome coatings and primers may be harmful if inhaledpam skin contact
When using coatings and primecsnsiderthe following PPE: chemical resist gloves, protective
clothing, eye and face protection and respiratory protectidm addition, if the SPF has not completely
cured, then respiratory protectiomay be needed

5.2.7 Cleanupand Equipment Maintenance

After the application icompleted, decontaminate the equipmeand clean up the work area
AppropriatePPE should be worn while cleaning equipment contaminated wisid& or Bside
chemicals and equipment and while handling any containers wildé or Bside chemicals (e.g.,
drums, buckets, spray gund)se of aszacuumequipped with aHEPA filtecan helpreduce the amount
of dust generated during cleanup.

Upon exiting the work area, remove PPE in a designated clean zone away from the areas where there is
a potential risk obxposure to SPF chemicaRemove and dispose BPEaccording to applicable local

or state regulations Inspect and cleareusable PPor continued effectivenessRemove dmaged PPE

from serviceuntil repaired or dispose of the damaged PPE and replia

It is a good work practice to keep work clothing at woRote thatcontaminated leather items
including shoes, belts, and watch bands or clothihgt have been exposed to SPF chemicalsnot be
decontaminated, and ardherefore, to beappraopriately disposed of

5.2.8 Spill Response

A spill or release is the unplanned discharge of a material to the ground, water, diriaiadvisable to
have an emergency spill containment kit availalhat contains absorbentmaterials such aslay, pads,
or socksto contain or minimize the affected area

A clean work site helps reduce trips, slips, and.f@kscausé3-side chemicalsan be extremely slippery,
mark and clean up spills, particularly from smooth walkways or flesrspon apossible

Although infrequent, sizable spills and release8-aind Bside chemicalsan occur If this happens, it
is important to take immediate action to minimize environmental contamination.
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You may be required to report spills and releases ofiypoam and coating ingredients to local, state,
and/or federal authorities For this reason, keep all containers of chemicals tightly sealed except when
they are actually in use.

In the event of a largé-side chemicaspill or release (i.e., more thanfew pounds or gallons), consider
the following:

e Direct all personnel away from the immediate area i@ unnecessary exposure.

e Provide appropriaté®PHor individuals involved in the cleanupPEor cleanup crews may
include appropriate respiratory protective devices, impervious clothing, footwear, eye
protection, and gloves in accordance with OSHA regulations

e Absorb theA-side chemicalwiith sand, wet earth or absorbent clays (e.g., vermiewr cat
litter). Place the absorbed material in drums and neutrali2e not seal these drums fona
appropriate period (typically, deast 48 hourk

e Check to see if you have exceeded the reportable quantity (RQ) (Reportable quantity for MDI is
5,000Ibs), which is the equivalent of approximatel$ drums of a typical Aide material Note
that 10 drums ofA-sidechemicalsaare a large quantity; a typical single family residence or
commercial application is likely to have fewer drums preséZull the EPA's Superfund Call
Center 1800-424-9346 or consult 40 CFR §302l#it is determined that you have exceeded
this amount, you must report the spill to various government agencies

e Characterize waste (i.e., hazardous or nonhazardous waste) andgdispwaste in accordance
with all applicable regulations.

You may be required to report sizable MDI or solvent spills or releases to a Local Emergency Planning
Committee (LEPC), State Emergency Response Commission (SERC), and the National Response Center
(NRC) The penalties associated with not reporting are quite substantial, so it is better to be

conservative

Job site wastes consisting solely of construction debris, such as old roofing materials, do not normally
require any special handling packaging for disposal, unless they contain asbestos or other unusual
hazardous materialslf you are unsure, it is suggested that they be treated as hazardéowever,

cured polyurethane foam does not meet the criteria of a hazardous waste accordResturce
Conservation and Recovery ARIGRA and should be acceptable for landfill disposadme landfill

facilities may ask for a MSDS on cured polyurethane foam before allowing dishidsaluggested that

the state and/or local waste disposalg@atory authority be consulted prior to disposal of any type of
waste.

5.2.9 Disposalof SPF Chemicals

This section providegeneral guidance related to disposal of SPF chemibliscovered here are the

many other materials and chemicals that may begent at a job site, including but not limited to

solvents, oils and fuels, coatings, primers, and other chemicals, all of which may have separate and very
specific waste disposal requirements under applicable lAlvpersons involved iwaste disposahave

an independent obligation to ascertain that their actions are in compliance with current federal, state,
and local laws and regulation€onsult the manufacturer for additional assistance on waste disposal

Theproperdisposal of any remainingPFEhemicalgs a crucial part of an SPF applicatihikewise,
drums containing SPF need to be properly prepared, decontaminated, and disposed of in accordance
with regulatory requirementslt is never acceptable to abandon or discard a drum witholibdang
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proper disposal procedures in accordance with legal requiremeadtsult the MSDS for more
information.

Note thatsmall amounts ofinusedA-side chemicalsan be reacted witlsmall amounts ofinusedB-
side chemicalto produce foam Cured foan is typically norhazardous, and if it is determined to be
non-hazardous, cured foam cdre disposed of as nehazardous waste

Always wear appropriatePEat all times when handling SPF chemicals and the drums containing these
materials ConsulttheY' I y dzF I OG dzNBENR&A a{5{ F2NJ &LISOATAO Ay F2NXI

Contact the Center for the Polyurethanes Indusifghe American Chemistry Council
(www.americanchemistry.com/polyurethafér additional guidance on disposal of drums used to
contain or transport SPF chemicals

5.2.10 Reoccupacy

Reoccupancy time is dependent on a number of facioduding SPF formulatiothe amount of foam
applied per volume of space, atfike degree ofventilation. In addition to the release of airborne SPF
chemicals during spray application, certain components can be liberated from someinstalied SPF
products for a short periodfdime following installation Contact your supplier for guidance o
ventilation time and reoccupancy.

Some SPF manufacturareyhave had their SPF products tested using the Candtimmdard

Laboratory Guide for the Determination of Volatile Organic Compounds from Polyurethane Foam
(CAN/ULC S77@B). If so, request fom the manufacturer the recommendedaecupancy time for tht
SPF productln addition, such information is publicly available in some ca¥he Canadian

Construction Materials Centre has a searchable Registry of Product Evaluations availathe rat-
cnrc.gc.ca/eng/services/irc/ccmc/registproductevaluations.htmthat contains product evaluations

for many types of building products, including SPF insuafThe evaluation reports for specific SPF
insulation products often include the recommended reoccupancy time, which is variable (24 hours is
common).

5.3 Personal Protective Equipmer{PPE)

Even with effective engineering controfgrsonnel who workvith SPF chemicatdill need to wear
appropriate PPEThis section provides general information about PREhoughnot exhaustive, the
information provided may complement the information contained within you2 Y LJI- s@fétyQ &
program, as well as the1ISDS An MSDS is an important source of safety and handling information for a
product.

GenerallyPPEs required for applicators, helpers, and other adjacent workers who may enter a spray
foam application work area before the foam is fully curétbwe\er, bear in mind that formulations of
SPF may vary, particularly with respect teilde chemicalsContact your supplier for more detailed
information regarding reoccupancy time Implement appropriate worlarea restrictiongo limit entry

into the sprayenclosure or spray area to personnel weanpgper PPE until the level of airborne
concentrations of chemical substances is betbevapplicable occupational exposure limits.

It is critical to avoid inhalation of, and skin and eye contact with, SPF cicafa A PPE evaluation prior
to beginning work is a useful tool to determine thppropriate PPE for the jol®PHo consider
includes: protective clothinggloves eye and face protectiomndrespiratory protection.
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The effectiveness of PIEpends @ both proper selection and proper usé is important for workers
to understand what PPE is needed, how to put on, operate, and take off the equipment, and how to
maintain and/or dispose of the equipment

5.3.1 PPE Evaluation
PPE evaluations aomnducted to determine the appropriate type of PPE needed for a job task,
depending on the conditions at the worksit€onsider the following wheselecting PPE for a job task

e Location of the job tasks, such as outdoorsindoors, whether the work witake place in an
enclosed space, the type of ventilation available, and the ambient temperature and relative
humidity and wind speed and direction if applicable.

e Potential for inhalation exposure or eye or skin contact with SPF chemicals based on the job
tasks.

e The quantity of SPF chemicals applied and the delivery method.

e The type of work being conducted and the potential for wear and tear on the PPE.

e / KINFOGSNRaitAOa 2F GKS tt9 GKIFG YIFe& glowesSOi
that permit dexterity and respiratory protection that allows adequgkeripheral vision

e \Wearer acceptancePPE that does not fit the user may not provide sufficient protection
addition, if an individual does not like the PREor shemay be less likelyotuse it when
needed.

Air monitoring is one way to evaluate the potential for inhalation exposure to SPF cherdigals
samplesmay be collected apecific time intervalgluring application andfter spray application has
ceased These data are helpful in determinimdnen it is safe to enter the enclosuoe spray areaAn
environmental health and safety professional can help develop a sampling stfategpntractors that
would like to explore the use of this tool

When workingwith SPF chemicals, respiratory protection is usually needed due to the relatively low
occupational exposure limit for-gide chemicals as well as the potential for exposure-side
chemicals, coatings, and solvents.

Additional considerations are givevhen there is the potential to be exposed to multiple chemicals
simultaneously It is possible that exposures to one chemical may be below occupational exposure
limits, while exposures to another may exceed occupational exposure lirritaddition, whe selecting
gloves and protective clothing it is important to make sure that the gloves or clothing are protective for
all of the chemica used Refer to the MSDS when selecting PPE.

5.3.1 Protective Clothing

The use of appropriate protectivaothingis necessary whenevérere is possibility of direct contact
with SPF chemicald'he appropriate protective clothing varies dependin@uiphe potential for
exposure Applicators and helpenypically wear disposable coveral{Figure 8o keep spray andhist
from contacting skin and clothingro protect skinwear PPE in such a manner agtotect all skin (in
other words, there should be no exposed s&imowing) When not wearing a hood respirator, select a
coverallwith anattached hood or spray helecover For tasks where there is a potential for splash
consider a suit coated withn impermeable coating such as PVC
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Figure8: DisposableCoverall

Disposable overboots with skigsistant soles (Figure 9) may be u$edprotection from overspray if it
does not compromise the grip of the work boots or creatgipping or slippindhazard

Figure9: Boot Covers with SkifResistant Soles

5.3.2 Gloves

Gloves made of nitrile, neoprene, butyl PVC generally provide adequate protection againsidé

materials (SeePMDI User Guidelines for Chemical Protective Clothing Selection, Alliance for the
Polyurethane Industry (API) Technical Bulletin AX178, January. 208R)e protection is genatly

considered adequate provideB-side protectionas well howeverconsultd KS Y I y dzF I O dzNB N a
for specific information about-Bide protection A range of sizes should be availabfeglove which is

too large or small for the user may notovide proper protection Afabric glove fully coated with

nitrile, neoprene, butyl, or PVi@ovides good protection for SPF applicators.

This document may be updated. Check for the most recent versiomat spraypolyurethane.corhefore using.
Dated:March 15, 2010
















































































































































