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Presenter
Presentation Notes
Compare IH evaluations in industry (quant.) vs. office (qual.)


NEWOREIRATIIENRATROUENE Standard (EPA)
Contaminant Long Term *
Concentration / Averaglng
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nt Air Quality

\AQS) are standards

] by the United States
m’-’ | Protection Agency

ler authority of the Clean Air Act

.C. 7401 et seq.) that apply for

“alir throughout the country.

»

TAC

4



CO

CO2

IAQ limits

HCHO

B ASHRAE
B OSHA
B ACGIH




HCHO™
( r]( f J 8 .
REMENMPEROIYENICICIEMISTH/2

HCIHONSHhE

a naturally-occurring organic
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VOC’s (volatile organic compounds) — heavier molecular weight than air?
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Presenter
Presentation Notes
Show how to use sling psychrometer; digital pen; Q-Trak
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ASFIRAS .
GlIGEIRESTIRIRGaron Dioxide
Yu nstantaneous level

B Outdoor air = 300-450
partsiper million (ppm)

u People exhale 2-3%
CO2

m 196 = 10,000 ppm

2 1000 ppm guidance
level based on 300
ppMm outdoor level
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20 15
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= The Occupational Safety and Health Act of
1970 created OSHA, which sets and

enforces protective workplace safety and
health standards.
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— Toxic and rHlazardous Sugstaneas
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EXPANDED STANDARDS > 19101001 — 1052



H HE HE E H B B B B B B B B B E S B BB B S B B S B S N

1910.1001 - Asbestos
1910,1002 - Coal tar pitch volatiles

1910.1003 - 13 Carcinogens (4-Nitrobiphenyl,

1910.,1004 - alpha-Naphthylarmine

1910.1008 - Methyl chlorornet nyl ather

1910.1008 - bis-Chlorornethyl ether
1910,1009 - beta-Naphthylarnine
1910.1010 - Benzidine

1910,1011 - 4-Arninodiphenyl
19101012 - Ethylenzimine

1910,1013 - beta-Propiolacione
1910.1 O L4 = 2-Acetylarninofluorena
4-Dirnethylarminoazobearizare
N-Nitrosodirmathylarnine
= Vinyl enlorice
19 - Inorganic argeric

19101025 = Acrylonithle
19101047 - Ethyleneroxide
1910.1048/- Formaldehyde
1910.1050/ - \Methylenedianiline
1910.1051 - 1,3-Butadiene
1910.1052 - Methylene Chloride

f.)




IVESHHENONNRESOUICES

EpACEIENnelStHalVentilation Manual
AVentilatiBRIAspects) of Ihdoor Air Quality”
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W OSHATEchnical Manual

“IndepiF Al Quality lnvestigations™



Presenter
Presentation Notes
ACGIH Ind. Ventilation / OSHA Tech. Manual / Stds. Books
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AWGHenal®Resources

AECAINNIIYIASSOCIEHON! o J\..Ja ional Al Duct Cleaning

1 800 LUNGUS A ASseciation

ACGIH = 202-737-2926

G 513-742-2020) National Air Filtration Association
ASHRAE 202-628-5328

T 40)4-8352841000) -~ National Pesticide Network

- Blele), Alr Quialliny Allfziglee = 800-858-7378
S s33-704-2577 = NIOSH
' DIVISion Ol Seiety & HHygiene! | T = 800-SSNIOSH
= BOOIOHIGBIVE = s Ohio) Dept. of Health Env. Health
u EPATAQ DIviSion DIV

20)2728 =Qo - ' m 614-466-3543

=  EPA Research & Inforr u Ohio State Un. Extension Services
Clearinghouse = 800-589-8292
m 800-438-4318 m OSHA /GPO Clev- 216-522-
= Tool for School Pub.# 055-000- 4922
00503-6 Col- 614-469-5582 Tol- 419-
s 202-512-1800 259-7542

m Radon Information Hotline



daiEsion the Web

SATER N Al Sw Jefaifels In~ e
SAMER SeeIER o CIVIIFEND,
ESHIEEIOI=ATTTINS OCIELY OlHEatino R frlg. & Alr-conditioning Eng.
StifiEeNe SAIRSOC: For: Testing andfMaterials
ecaloNy =Sleligle) @il 8 Code Administrators International
ENENOYCOUESIONYEUISIDEDT. 0ffEneray Bldg. Stds. & Guidelines Program
icho.0rg Spiemational Conference; of Building Officials
“natevallerg=National Evaluation léervices, Ine.
NESCS. G -Nat: dnf. Of States on Bldg. Codes and Standards, Inc.
nfpa.erg “Tihe National Fire Protection Association
nikvs.erg -Natienal Institute’ of Building Sciences
nist.gov. -National’ Institute of Standards and Technologies

nssn.org -National Resource for Global Standards

E B & R
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33 OOOREXIC chemicalsi= NIOSH

f’J 000 nazaglow chemicals- OSHA
sies -renly’ 3 physical states:

Soll

Liguid

Gas



Presenter
Presentation Notes
Chemistry presents us with literally thousands of potential hazards.  To organize our thoughts, it is helpful to turn to physics.   No matter how many chemicals are present, they can only exist in three physical forms: solid, liquid or gas.  It is easier to understand three physical forms than it is to think about 130,000 individual chemicals.  Thus, physics provides a framework to organize our thoughts about chemical exposures. 


BIeIBEICElENERVIFeonmental?

U Bloa2rosals (odis)
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HIStepIESarcapsulEtum (birdidreppings)
VIRUSES (GOl 6/ ) ‘

Radon
Dust particles
Smoke/pollution
Drinking water.
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IAQNIESIBECOME Anl Issue
4

SRSiee OB tighter building
constiicion.
o ENEIGY consgvaf
'» COSISHMOrE 10 eat/cool outside air
s Windoews do not OpPEn
~ Less contrellover environment
Better individual adjustment


Presenter
Presentation Notes
IAQ issues have been around a long time.  Over 200 years ago Benjamin Franklin wrote about the smoky effects of a sealed room where a fireplace was located.  Much of the cooking at that time was done inside over a fire.
In the 1930’s researchers first suggested an amount of outside air be brought into buildings.  Mostly because of odor control from smoking and body odor (not as many baths then).  

Pose question  “Why has IAQ become an issue in the 80’s and 90’s?”
There were oil embargos in 1971 and 1977.  Energy became more expensive and tried to save energy.  Energy saving techniques such as better insulation and tighter, more controlled buildings were in place by 80’s and 90’s.  In 1975, ASHRAE reduced recommended outside air to 1/5 of what it had been.  

When windows opened, employees had better control over their temperature and felt more control over environment.  When individuals lose control, over their work area, more stressful.  Example is one thermostat for a large office area.


. Nenverifi

210

St

|

»



Presenter
Presentation Notes
IAQ investigation may not always produce a concrete reason for the problems noted.  

However, many times deficiencies are seen which could contribute to the problem and seem to help resolve the situation when improvements are made.  

The two examples on slide are meant to show the wide range of verifiable to nonverifiable problems. Most problems are in the middle in terms of finding the actual cause. 

The next slide shows this range graphically.  
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INGIEECIRCOSTS
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SUiffer fromm
headaches

= Accomplishlesswork per hour:

= Spend more time away from the
WOork lecation
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ENErgyabosisiare ususally Jess than
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dity of about 45 percent.
Humidifiers and dehumidifiers help to
keep indoor humidity at a
comfortable level.



on the grounds of the 2,445-acre
former Des Moines Ordnance Plant Iin
Ankeny, lowa.
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of matter --
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e}g of matter --

4

DSt 4

AERE divided solid particles

_| "ir.\/p]c:allg generated by
mechanical’ processes

Examples: sawing, grinding,

il


Presenter
Presentation Notes
It is sometimes helpful to think about the energy required to generate air borne solids.  Assume that we begin with a solid block and break it down into smaller particles.  As we break the block into smaller and smaller pieces, we expend more and more energy. 


NRaisplidvhich has been heated to a
| Vel 9O anJ‘c,oJ ed quickly,
- COnEEnsing as extremely smalll
varticles:

m Examples: welding, soldering


Presenter
Presentation Notes
It requires large amounts of concentrated energy to generate fumes.


OT matter --

ierselidiwhoese lengthiis
é" timesIts width.

EXeUTPIes ﬁ 319estos; filber glass,
mansmeadermineral fikers,
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WateleSolublE Chemicals

rllejnly werie u‘=SJJJJﬂea

SEoRneldenyae:
SPAMIGRIE
~ WACIOS

They tena t0) act rapidly mainly on the
eyes, skin, mouth & throat.



WekelizSoelunlerChemicals

Lass weitar-solu ol

| Cpllorine o
 Sulfurdiexide

These tend! to affect the UpPPEr respiratory
tract.
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WateleSolublE Chemicals

Low 10 Weaiiar=so vl el |iny
N

c
J P,r] J:*)J ] ( w ical compound, formula COCI,. This colorless gas became well
k orid

as responsible for about 85% of the 100,000 deaths
dustrial chemical used to make plastics and pesticides.

1

ides) of m’F 0gen

4

Site of Injury: delayed enset of symptoms affecting
lower respiratery tract (at alveolr).
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CO, cjood Iricdicaiofoi el Siloy

TIME # ROOM TEMP. R.H. VENTI - CO2 ON |DOOR WINDOW
PEOPLE | CO2 LATION | VENTI-
IN ROOM | LEVEL LATOR
9:30 0 800 70 29 ON 800 OPEN CLOSED
10:30 26 2200 71 27 ON 2000 OPEN CLOSED
12:00 1 1500 71 28 ON 1400 OPEN CLOSED
1:30 27 2200 70 30 ON 2000 CLOSED |CLOSED
2:30 12 2400 71 28 ON 2100 CLOSED |CLOSED

- SPECIFIC AGENTS (CO, DUST, FORMALDEHYDE, VOC’'S, OZONE)
- COMMENTS (Return blocked; Musty odor; Stained tiles; Plants; Pets)
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Presenter
Presentation Notes
We have heard a lot of information about IAQ, what causes problems, and how we look at the HVAC system.

Now we will look at the practical considerations in actually conducting an investigation.  
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Presenter
Presentation Notes
Traditionally, industrial hygienists have used the AREC model .  
Anticipation
Recognition
Evaluation
Control

During the investigation phase, we are interested in the recognition and evaluation of IAQ problems.

4 components must be looked at in most situations to get a clear understanding of the situation.  Called the SHOP or CHOP model.  

Source or Contaminant
HVAC system
Occupant
Pathway
These are usually involved and interrelated.


Sollrce
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SVEcH rlr eal Equipment and' office
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< Human r\gﬂﬁ 2l

+ Buildingfcompoenents and
furnishings



Presenter
Presentation Notes
Page 5 of the EPA Building Air Quality manual under the “Basics” tab has a very good description of sources in a building.  
Ask questions of class for  each of the sources in this slide.  
Source could be outside bldg:
	pollen, fungal spores, vehicle exhaust, loading dock exhaust, 	odor from dumpster, reentrained from building exhaust, radon, 	previous use of site, rooftop after rainfall with drains blocked, 	crawlspace
Source could be equipment in the building:
	dust and dirt in ducts, biological growth in drip pans, coils, 		cleaning of HVAC system - too much cleaner, office 		equipment - ozone from copiers, printing press, small lab
Human sources
	smoking, cooking, body odors, perfumes, cleaning activities, 	dust circulated by vacuum cleaner, maintenance activities such 	as painting, adhesives, pesticides
Building components and Furnishings
	pressed wood, carpeting, textiles, asbestos, water damaged 		furnishings, dry sewer trap, VOC’s in new materials
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Presenter
Presentation Notes
Can use smoke tubes to check air flow.

Shows air flow patterns in visible way so building maintenance or engineering people can better understand what you are trying to tell them.  

Look for high pressure to low pressure movvement through any openings.  
Look at elevators and the large amount of air they push through the building.  

Don’t forget about the effects of wind.
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Presenter
Presentation Notes
Source inside building.  

Predominant pathway is probably through HVAC if problem is widespread.  

Should note direction of air flow at doors, are windows and doors open or closed, are there obstructions to air flow by walls.  



Wind



Presenter
Presentation Notes
Source outside

Look for possible sources of contaminant and how it could get into building.  

If the problem is occasional, see if the problem coincides with a certain wind direction and activity outside.  Could be exhaust ventilation going back into building through intake vent.
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Presenter
Presentation Notes
Go through step by step.
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Tools for Irllzal el through

ACONNEETROFEULES

GO mEtertor tules
~Temperature, Relative humidity
E Flashlight, step ladder, tool kit
» Tape me asur g, camera

+ Velometer


Presenter
Presentation Notes
Ask class to come up with tools they feel would be helpful.
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Presenter
Presentation Notes
Scientific hypothesis way to view solving IAQ problems.  Each time around the circle would be a more in-depth investigation.  


Good approach to IAQ problems is in EPA BAQ page 45 called “Resolving IAQ Problems”.
1)	Problem surfaces
2)	Evaluate situation through walk through and talking to 		manager, occupants, HVAC person
3)	Tentative conclusions
4)	Gather additional information, more in depth info, focus on  	particular source or area
5)	Develop hypothesis and test.  Change conditions and see if it 	helps
6)	Repeat and attempt a long term control strategy.
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Presenter
Presentation Notes
Find out where complaints came from, types and frequency.
Get a building layout.  Ask if anyone knows or suspects what the problem is.

Very important for HVAC person responsible for that system to be present so you know the history of the HVAC system.  

Many buildings do not have a person dedicated to handling HVAC problems.  A contractor is generally called.  Make arrangements for the usual person from that contractor to be present.  

Ask class to think of other questions.   
One possible other question: Is there a preventive maint. Program?


,-i"
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T PIESENEENO hazardous substances

o C PYIGUSISIgRSIGifoccupant discomfort
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Alr intakes oFf HVAC system

+ Blocked pathways of HVAC system



Presenter
Presentation Notes
Talk to building manager, HVAC person, employees.  Sometimes employees or managers may suspect what the problem might be but haven’t told anyone.  
Take along a building layout so you can make notes at each area.

Look at absentee records, ask about odors.

Look for signs of occupant discomfort such as redirected diffusers or blocked off diffusers.  

Look for obvious signs of water damage, visible growth, stains, standing water on the roof.

Ask about past water problems that may have been cosmetically covered over.


ition

‘contaminant if


Presenter
Presentation Notes
Sampling for carbon dioxide, carbon monoxide, temperature and relative humidity are very useful.  Other sampling not as useful unless you have a reason to suspect the presence of a particular contaminant.  

Biological sampling can be useful to identify specific agents which are known to be problems.  Here again, sampling is not indicated unless you suspect its presence because of symptoms or visible water damage.  

Biological sampling when there is no visible water damage or when symptoms do not indicateit, is not suggested.  There are no airborne biological standards.
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Presenter
Presentation Notes
Interviews produce more info but time consuming

Be careful not to ask leading questions.
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Presenter
Presentation Notes
Ask questions that are open-ended so more information is volunteered.
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Presenter
Presentation Notes
Try to minimize sources, change to times when the building is sparsely populated, appropriate supervision of procedures such as pest control.


SOMIBNIIECAIERIER Occupants

SNeNREVEnIAQproblems
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Presenter
Presentation Notes
Communication goes a long way towards alleviating fears.  If employees do not know what is being done about a problem they will assume nothing or a cover-up is occurring.  



SAWElSTakercomplaints seriously
NIChECKIISIIe Verly Implementation

“WEelOVWElRON complaints
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Presenter
Presentation Notes
Assign each complaint to a person for follow-up and check to see what was discovered during the investigation.
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