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5. IH Mod 

Given the number of tools and limited time, I will give just 
quick overviews of functionality for most of these.  They 

have HELP screens or files available.  If you are interested, 
further details on any of these tools are available with the 

tools themselves.   I will discuss the four in RED in more 
detail.  Write to me after the talk if you wish to see more 

details on the others that I briefly cover in the Supplemental 
Materials at the end of this slide set.



6. ODHMod 

7. IH SkinPerm  

8. Dermal Risk Assessment Model (DRAM) 









Click 
Here to 

Start

Choose a screen resolution that suits your 
computer(but you can zoom too)

It is available in 
multiple languages, 
thanks to volunteers 
who completed the 

translations!

IH Mod 2.0 uses a lot of system resources, but we have run 
it in Windows 7, Excel 2010 on a 10 year old netbook with 

an Atom processor and just 2 GB of ram.  

It is available in 
multiple languages, 
thanks to volunteers 
who completed the 

translations!

IH Mod 2.0 uses a lot of system resources, but we have run 
it in Windows 7, Excel 2010 on a 10 year old netbook with 

an Atom processor and just 2 GB of ram.  





Set the number of 
iterations. 

Choose the 
distribution 
type and set 

the 
parameters.

The normal 
distribution is 

truncated to avoid zero 
and negative values

Here you define the 
Near Field shape 

and how much of it 
is open to air 

exchange.  The 
spreadsheet then 
calculates Beta, 
using S and FSA, 

The room Far Field 
Volume adjusts too.

Smile = good to go!
Frown = parameters, etc. not quite right!

Show graph for 
TWA or C vs T

How many iterations do you need?   It depends on parameter 
variability! Start low, run twice and compare the results.  If quite 
divergent, increase the iterations until you have satisfactory 
“stability” from run to run. 

Check here for portion 
of sphere, or for open 

sides if a box or 
cylinder.
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ODHMOD

Disclaimer

Introductory
page

Information page

Help page

Credits

Model sheet

Calculation sheet

Example sheets

To select the language in the entire tool 
(with the exception of Disclaimer)

To consult other sheets of the tool To go to the Model sheet and run simulations



Oxygen 
% and PP



THE MODEL SHEET (1)

Inputs Outputs



HELP PAGE

Click on red numbers 
to understand which 
inputs are required or 
to change the graph 
display modes 

The time 
duration is 

divided into 
1000 intervals 
for calculation





Short 
Delta t



Here is the entry to the 
model

This figure shows the major 
considerations modeledThe “Read Me” file 

contains a lot of 
valuable  guidance



Users can enter new 
substances if the necessary 
physical chemical 
properties are available

Note four 
scenario variants 
can be modeled 

The user sets the 
loading factors and 

affected skin area here Red triangles 
indicate some  
explanation is 

available

Many compounds of are in the database 
with all required physical chemical 

properties





5.3 mg  absorbed 
for 8 hours









Each of the 
factors with a 

? has an 
additional 

information 
screen









This tool helps structure and 
document the basic characterization  

of an exposure scenario. 



After a little experience, this tool is quick and efficient 
and the information is very useful for designing a survey 

or other estimation technique such as mathematical 
modeling



These may all be key 
factors in a qualitative 

judgement guided 
assessment or in 

designing a survey or 
may be used to guide 

model and input 
parameter selection



This tool employs decision heuristics that have been found 
useful and that improve the general accuracy of qualitative 

decisions on exposure

The user can assess 
volatile or semi-volatile 
agents or particulates, 

fibers or aerosols

It is always important to 
understand a tool 

before using it!



This guide outlines the 
model’s content and 

branching logic of 
judgement and 

decision heuristics



The database covers a 
number of compounds, 

but a specific one can 
be entered here

Vapor pressure is a key 
determinant A key piece is the expected 

or observed level of 
control 0 95th %ile < 1% OEL

1    95th %ile > 1 < 10  OEL

2 95th %ile > 10% < 50% OEL

3 95th %il3 > 50% < 100% OEL

4 95th %ile > 100% OEL

The result is as an AIHA 
Exposure Category



These tools must not 
be used without a 

good understanding of 
the strengths and 
limitations of the 

heuristics and of the 
terminology 



Now with 15 
choices of 
language

The program uses 
MACROS which 
must be enabled

This book gives more 
information on the 

statistical techniques 
and more.



Estimated mean 32 ppm (161 mg/M3)
95th percentile 82 ppm (412 mg/M3)

95th UTL on AM 201 ppm (1011 mg/M3)
95th UTL un 95th percentile 844 ppm (4245 mg/M3)

The user sets 
the OEL and 

enters the 
data (up to 

n=200)

Various 
parameters 

are calculated 
and shown 
graphically











2 minutes
1-5% 10%

10%

0.15 pounds

What is worker’s airborne exposure to 
manganese from vaporized welding 
fumes?    
Jenkins NT (2003) Chemistry of airborne particles from metallurgical 
processing Doctoral thesis Massachusetts Institute of Technology.



• Which model do you choose?
• Near field plume model
• Two-zone model
• Well mixed room model
• Eddy diffusion model

• Deterministic or probabilistic 
approach?

• Deterministic
• Probabilistic   



•0.15 lb 0.01–0.05 0.01 2 min 

0.8 m

0.1 or 1 m2/min

2 min



Initial Model Choice 
Turbulent Eddy Diffusion Without Advection and Constant Emissions

Dt 0.1, Hemisphere r 0.8 m
TWA 2 min

Median = 1.8 mg/m3

95th %ile = 2.9 mg/m3

Median C 1 min = 1.6, and at 2 min 4.5

Dt 1, Hemisphere r 0.8 m
TWA 2 min

Median = 1.1mg/m3

95th %ile = 1.8 mg/m3

Median C 1 min = 1.8, and at 2 min 2.2

Note the “rise time” of the air concentration.  Even Dt 1 looks a bit “slow” compared to
 welding plume exposures I have seen.



Second Model Choice 
Turbulent Eddy Diffusion With Advection and Constant Emissions Scenario revision:  
Add low air movement advection, 25% of “12 feet per minute” based on my judgement for this illustration = 
1.2 m/min Dt 1

Hemisphere r 0.8 m
Median = 2.1 mg/m3

95th %ile = 3.5 mg/m3

Dt 0.1
Hemisphere r 0.8 m

Median =  22 mg/m3

95th %ile = 35 mg/m3



Third Model Choice 
Turbulent Eddy Diffusion With Advection and Constant Emissions

Dt 1
Hemisphere 

At -0.8 meters
Median = 0.35 mg/m3

95th %ile = 0.56 mg/m3

Intuitively, if we have observed 
welding, this makes a lot of sense. 

We know a bit of directional airflow 
and positioning can make a big 
difference, both good and bad

The welder is a bit off-axis Y, Z and UPWIND (-X) with respect to the 
advective airflow direction direction



A FEW ADDITIONAL RESOURCES…

• www.IHMod.org
• New book, Chris Keil, Editor, AIHA Press, “A Case-Based 

Introduction to Modeling Occupational Inhalation Exposures to 
Chemicals”

• Older book, new edition in development, AIHA Press, 
“Mathematical Models for Estimating Occupational Exposure to 
Chemicals, 2nd edition”

http://www.ihmod.org/

	Exposure Assessment Tools �From the American Industrial Hygiene Association: �A  Short Review With Examples
	Introduction
	Outline of the tools part 1 (first 5 of 9)
	Outline of the Tools part 2 (6 to 9)
	What goes on in mathematical modeling of exposures?
	IH Mod 2.0 mathematical models to estimate air concentrations 
	What is Monte Carlo Simulation
	This is what you first see (after disclaimer)
	These are the models included in IH Mod 2.0
	The Two Zone Constant Generation Model MCS Version
	The spreadsheet is the product of research by Elena Stefana and Filippo Marciano, with additional Excel development by Daniel Drolet 
	ODHMod
	ODHMod includes a table of reference values
	THE MODEL SHEET (1)
	HELP PAGE
	ODHMod includes these examples
	Example, exponentially decreasing release, confined space, no ventilation
	IH SkinPerm program introduction screen
	IH SkinPerm data input screen
	IH SkinPerm results screen.  �What is shown varies with the initial scenario choice.  This is for 1-BP splash exposure to both hands. �Basically it all evaporates! 
	IH SkinPerm 1-Bromopropane  air to skin�Full adult male skin surface (19100 cm2) and 1000 mg/M3 air concentration (200 ppm)
	Dermal Risk Assessment Model
	Deterministic input screen
	Monte Carlo Simulation input screen
	This is the MCS HELP Screen (First Level) 
	In Summary
	Supplemental Materials
	Blando Dry Cleaning Scenario Preparatory Calculations
	IHEST Opening Screen
	IHEST Basic Characterization
	IHEST Exposure Determinant Data
	Structured Deterministic Model SDM 2.0
	Qualitative Exposure Assessment Tool�Checklist Guide
	Qualitative Exposure Assessment Tool�Gases and Vapors Data 
	Qualitative Exposure Assessment Tool�Particulates, Fibers and Aerosols
	IH Stat – the Opening Screen
	IH Stat Analysis – Data From Blando 2010 Shop A Operator TWA
	IHSTAT Bayes
	Toxico-kinetic Extended Shift OEL Adjustment Spreadsheet
	Toxico-kinetic Extended Shift OEL Adjustment�The spreadsheet has tabs for Known half-life, Unknown Half-life, Documentation, Examples�The tab shown below is the UNKNOWN HALF-LIFE calculation
	IHMod 2.0, Welding Fume Example
	Scenario 
	Model Selection
	Calculations
	Initial Model Choice �Turbulent Eddy Diffusion Without Advection and Constant Emissions
	Second Model Choice �Turbulent Eddy Diffusion With Advection and Constant Emissions Scenario revision:  Add low air movement advection, 25% of “12 feet per minute” based on my judgement for this illustration = 1.2 m/min
	Third Model Choice �Turbulent Eddy Diffusion With Advection and Constant Emissions
	A FEW ADDITIONAL RESOURCES…

