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2.1 

2.2 

1. Introduction 
The development of the Non-Vehicular Diesel Engine Risk Assessment Guidance (Guidance) included 
a tool created to assist local Air Pollution Control Districts and Air Quality Management Districts 
(Districts) in performing screening health risk assessments (HRAs) of toxic emissions from diesel 
internal combustion engines (DICE). The Hotspots Analysis and Reporting Program 2 (HARP2) Diesel 
Internal Combustion Engine Risk Assessment Tool (DICE Risk Tool) follows this Guidance and allows 
users to perform customized screening health risk assessments (HRAs). Users of the DICE Risk Tool 
should refer to the Guidance for a complete technical understanding of the inputs to the tool, as well 
as its limitations. 

2. Downloading the DICE Risk Tool 
This section provides information for installing the program. 

System Requirements 

Before installing the DICE Risk Tool on your computer, please review the system requirements. 
The current version of the DICE Risk Tool is a Microsoft Windows based program and can be 
installed on any Windows operating system that supports the Microsoft .NET Framework 4.0 
or later. Additional system requirements include: 

• 2 GB of RAM 
• 20 MB of free hard drive space for the DICE Risk Tool program files 
• At least 1 GB of storage space for project files 

Installing the DICE Risk Tool 

The DICE Risk Tool installation files are available on the Internet at: 

https://ww2.arb.ca.gov/resources/documents/non-vehicular-diesel-engine-risk-assessment-
guidance 

Click the Download Software and User Guide link. Follow the online instructions for complete 
details on how to download the installation software. Once the installation setup file has been 
downloaded and saved to your hard drive, double-click on it to begin the program setup. 
Follow the on-screen instructions to complete the setup. 

The default destination folder is C:\DICE. It is recommended that you install to the default 
destination folder. In addition, the installer will create a DICE Risk Tool folder on your desktop. 
This folder will contain shortcuts to the program’s executable file and the user guide. 
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2.3 

2.4 

3.1 

Opening the Program 

To launch the DICE Risk Tool, open the DICE folder found on your desktop. Double-click on the 
DICE icon. 

Getting Familiar with the Program 

The DICE Risk Tool is designed as a wizard to guide the user through the emissions calculation, 
air dispersion modeling and risk assessment process.  It has been streamlined to require 
minimal user input, while still providing a robust assessment. The DICE Risk Tool is composed 
of the following main user screens: 

• Title 
• Project Information 
• Engine Information 
• Building Information 
• Receptor Information 
• Run and View Results 

The sections that follow provide a step by step description of the use of the DICE Risk Tool. 

3. Calculating Risk 
Required Information for Performing an Assessment 

The DICE Risk Tool uses the following information to perform a health risk assessment: 

• Engine exhaust stack parameters: stack height, stack diameter, exhaust temperature 
and exhaust exit velocity or flow rate.  If not known, the DICE Risk Tool provides defaults 
based on engine horsepower. 

• Engine exhaust release type: vertical, horizontal or capped. 
• Annual diesel PM10 emissions (lbs/year). If not known, the DICE Risk Tool will calculate 

emissions given engine horsepower, engine load, diesel PM10 emission factor (g/bhp-hr 
or g/kw-hr), and engine annual activity in hours or gallons. 

• Building information (if applicable). 
• Nearest resident and worker receptor distance (m). 
• AERMOD ready meteorological data.  A link is provided to data for California. 
• Name of Agency with jurisdiction over the project (in order to select the appropriate 

pre-set default risk settings) or user-entered risk settings. 

2 



 
 

  

    
     

       
       

 

      

 

        
     

      

      
     
       
        

       
    

     

3.2 

w DICE Tool v23143 

File Golo 

Convert 

X 

DICE Tool 
For DICE questions. please visit 

Developed by 

CALIFORNIA 
AIR RESOURCES BOARD 

Next 

Opening the DICE Risk Tool 

Launching the DICE Risk Tool will open the title screen as shown in Figure 1. On this screen, 
the user can start a new project by selecting the Next button on the bottom right, or open a 
previously saved project by selecting the Open Project option in the File drop-down menu. 
The GoTo drop-down menu allows the user to navigate to a specific screen in the DICE Risk 
Tool. 

Figure 1 - DICE Risk Tool on Startup 

A conversion tool, shown in Figure 2, is available to the user from most screens by selecting 
the Convert button located in the bottom left corner of the DICE Risk Tool. 

The conversion tool allows the user to convert common units for the following measurements: 

• Length – Feet, inches, and miles to meters. 
• Temperature – Fahrenheit and Celsius to Kelvin. 
• Velocity – Feet per second and kilometers per hour to meters per second. 
• Flow Rate – Cubic Feet per second, minute, and hour to cubic meters per second. 

To use the conversion tool, enter the desired numerical value in the white boxes under Convert 
From. The conversion tool will then automatically generate the converted value into the 
corresponding grey boxes located under Convert To as shown in Figure 3. 
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- DICE Tool v23143 X 

File Gel o 

Common Conversions 

Convert From Convert To 

length 

ft m 

in m 

miles m 

Temperah.re 

K 

C K 

Exit Velocly 

ft/s mis 

km/h- mis 

Row Rate 

ft:1/s ml/s 

ft'lmin ml/s 

ft'lh- mJ/s 

Convert 
___ [_Next 

- DICE Tool v23143 X 

File GoTo 

Common Conversions 

Convert From Convert To 

length 

I 11 ft 030481 m 

I 121 in 0.30481 m 

I 11 rm,s 1609.3441 m 

Ten'!)efah.re 

1001 F I 310 92777777m8I K 

361 C I 309.151 K 

ExitVelociy 

101 ftl s 3.04801 mis 

10.951 km/h- 3.0416671 mis 

Row Rate 

101 ft'ls 0.28321 m'ls 

6001 ft'lmin 0.283168465921 m'ls 

101 ft'lh- 7.86579072E-05I m'ls 

Convert Next 

Figure 2 - Conversion Tool Page 

Figure 3 – Conversion Tool Page with Entered Values 
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3.3.1 
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Enter Project Information 
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f,qe,,cy Juisdiction: 

Project Du~ Drect01y: 

lnvertory Year: 

Meteorological Data 

Suface Met Data fie r .SFC): 

<•Select·> 

~-----------------~ 
Profle Met Data fie r .PFL): '------------------' 
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~-----' 

Di_,;on Coeff'odenls: @ Rural O lkban 

lkbanPop<Jation: 

Building Downwash 

D nclJde Building Downwash 

Convert 

- DICE Tool v23143 

File Gal o 

Enter Project Information 
Project lrloonation 

Project Name: I Enter Project Name Here!I 

~ency Juisdiction: ._ ____ <·_Sel_ed_ ·> ____ __,v 1 

100000 

Browse 

Browse 

Browse 

Project~ llrect01y: ~------------------' ~ wse 

lnvertory Year: ~ 

X 

Previous Next 

X 

Enter Project Information Screen 

To start the risk assessment, enter the project information as shown in Figure 4. 

Figure 4 – Project Information Page 

Project Information 

In the project information box, input a Project Name as shown in Figure 5. The Project Name 
will be displayed on the project’s summary reports. 

Figure 5 – Entering the Project Name 

Select the project’s reviewing agency by using the Agency Jurisdiction drop down box as 
shown in Figure 6. This will load that agency’s recommended HARP2 risk settings, which are 
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Enter Project Information 
Project lrionnation 

Project Name: !Enter Project Name Here! 
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D nckJde &.Jilding Downwash 

Coovert 

w DICE Tool v23143 

Filo GoTo 

Enter Project Information 
Project lrionnation 

<·Seied.·> . 
.Amador Couty APCD 
A;elope Valoy AQMD 

Bay Plea AQMD 
Bute Couty AQMD 

Calaveras Couty APCD 
ColJsa Couty APCD 
Eastern Kem APCD 

8 Dorado Couty AQMD 
Feathe< fwer AQMD 
Glem Couty APCD 

Great Basin Uifoed APCD 
mperial Couty APCD 
Lake Couty AQMD 

Lassen Couty APCD 
Mar!,osa Couty APCD 

Mendocm Couty AQMD 
Modoc Couty APCD 
Mojave Desert AQMD 

Morterey Bay Pir Resou-ces District 
North Coast Uifoed AQMD 

Northem Sierra AQMD 
Northem Sonoma Couty APCD 

Placer Couty APCD 
Saaamento Melropolitan AQMD 

San Diego Couty APCD 
San Joaquin V,l,ey APCD 

San Ws Obispo Couty APCD 
Sana Baroara Couty APCD 

<:h.-.b r~wv Anun 

Project Name: !Enter Project Name Here! 

"9eocY .uisdction: ... 
Project Ouptj Di=!Of)': 

kwerio,y Year. 

X 

V 

" I Browse 

I Browse 

I Browse 

100000 

Previous Next 
V 

X 

Browse 

then used to perform the HRA. Risk settings are described in more detail in Section 3.6.3 of 
this user guide, including a discussion of how to change from the default pre-set risk settings.  

Figure 6 – Selecting Agency Jurisdiction from Dropdown Box 

To enter a project folder name in the Project Output Directory box, first select the Browse 
button indicated by the red arrow in Figure 7. A Browse for Folder window will appear as 
shown in Figure 8. 

Figure 7 – Selecting the Browse Button 
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File GoTo 
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Project lnfonnation 

Protect Name Browse For Folder 
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Project Output Directory 
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Metoorological Data 

Suface Met Data File (".S 

Profie Met Data File (".PFL 
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Network 

~ Control Panel 

Recycle Bin 

HARP2 

Base Sevation ~ > 
lakes Environmental 

2022 El PROCESS 

Dispersion Coeffk:ient 

8uidng Downwash 

D lndude 8uidng Downwash 

Convert 

> AG and Waste Burning Project 

CEQA Met Site Runs 

Contruction Onty HRA Screening v 

Make New Folder 

Browse For Folder 

Recycle Bin 

HARP2 

lakes Environmental 

> 2022 El PROCESS 

()I( 

AG and Waste Burning Project 

CEQA Met Site Runs 

Contruction Only HRA Screening 

v DICE Tool Project 

> DICE Tool Guide Example 

cancel 

DICE Tool Invalid User Guide Drafts 

Figures Captures 

entory Query Special Project 

Make New Folder OK Cancel 

X 

Browse 

Browse 

Browse 

Previous Next 

X 

Figure 8 – Browse for Folder Window 

Navigate through your computer’s files and select the desired location of your output files. To 
make a new folder, select the Make New Folder button as indicated by the red arrow in 
Figure 9. After selecting the output folder location, click OK to finish. 

Figure 9 – Making New Folder Location 
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3.3.2 

,.. DICE Tool v23143 

File GoTo 

Enter Project Information 
Project Wonnation 

Project Name: I Enter Project Name Here! 

Pqe,,cy.ui1diction: San Joaqoo V,ley APCD 

Project Quiu D.-eclo,y: lc :\U....\ ye,,,gi\Oesktop\DICE Tool Pn,ject\DICE Tool G.ide Exail Browse 

nverto,y Year. ~ ~ 

Meteorological IJata 

Suface Met Data Fie (".SFC): ~----------------~ 

Profle Met Data Fie (".PFL): ~----------------~ 

Base Bevalion 4-n): ~---~ 
l)speBion Coefficierts: @ RL..i O lkban 

lkban Popuation: 100000 

Browse 

Browse 

X 

Enter the year in which the engine’s emissions occurred into the Inventory Year box as 
indicated by the red arrow in Figure 10. Otherwise, leave this box blank. 

Figure 10 – Entering Project’s Inventory Year 

Meteorological Data 

Next, the meteorological data needed to run the air dispersion model must be loaded into the 
tool.  These data can be obtained from the local air district or from the California Air Resources 
Board (CARB) website at: 

https://ww2.arb.ca.gov/resources/documents/harp-aermod-meteorological-files 

To enter the meteorological data, click the Browse buttons next to the Surface and Profile Met 
Data File boxes as shown in Figure 11 and select the .SFC and .PFL files of the selected 
meteorological site. 

Figure 11 - Importing the Meteorological Data 

Next, enter the chosen site’s Base Elevation and select the Dispersion Coefficient type. If the 
urban dispersion coefficient is selected, enter the Urban Population of the project’s location. 
As an example, in Figure 12, the Fresno Met site was selected and its base elevation of 101.5 
meters was entered. The urban dispersion coefficient was selected and the project location’s 
population of 549,702 was entered. 
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Suface Met Data Fie (".SFC): IT:\TOXJC\SCREEN\DATA\ 01 Meteorological_Data\AERMET v180I Browse 

Profde Met Data Fie (".PFL): IT:\TOXJC\SCREEN\ DATA\ 01 Meteorological Data\AERMET v180I Browse 

Base Bevation ~ ): 101 .SI 

Dispersion Coefficients: 0 Rua! @ Uiban 

Uiban Population: 

3.3.3 

8uiding Downwash 

(;2J - 8uiding Downwash 

Coovert Previous Next 

Figure 12 – Entered Meteorological Data 

Building Downwash 

If the DICE is located near a building and the exhaust stack is subjected to building downwash, 
the user can include building downwash in the air dispersion model by clicking the Include 
Building Downwash check box as shown in Figure 13. If the building downwash option is 
selected, the user will be prompted later to enter the building information. Click the Next 
button to continue to the next step. 

Figure 13 - Specifying Building Downwash 
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3.4 

3.4.1 

w DICE Tool v23143 

Enter Engine Information 
EngineData 

Exhaust Stack Parimeter, 

Convert 

,. DICE Tool v23143 

Fil, GoTo 

Stack Onerolation: 

Stack Height jn): 

Stack lrtemal ~"' jn): 

Stack Exhaust T_.tuo (K): 

Stack Elli Velociy jn/ , t 

Stack Elli Row Rate tn •3/,): 

Enter Engine Information 
Engine Data 

Engine Horsepower: '-------' 

Engine Load Factor (%): ~-----~ 

Engine !'.nN.Jal Usage: ~-----~ 
Diesel PM10 Enission Factor: ~-----~ 

} 

hour, 

g~-1-, 

fil..,Ba,ed 
on HP 

Cao.Aate 

Cao.Aate 

c::> Diesel PM10 Enissions lb/yr): ._ ______ ,~ol Calcuate 

X 

oru,e l.oolt LI> Table 

Next 

X 

Enter Engine Information Screen 

The Enter Engine Information Screen collects engine emissions and exhaust information as 
shown in Figure 14. 

Figure 14 – Enter Engine Emissions Data 

Engine Data 

In the Engine Data Section, the user must enter or calculate the Diesel PM10 Emissions. The 
user is only required to enter the annual diesel PM10 emissions indicated by the red arrow in 
Figure 15. 

Figure 15 - Entering Engine Specification Data 
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- DICE Tool v23143 

File GoTo 

Enter Engine Information 
Engine Data 

- DICETool v23143 

File Gelo 

Engine Ha,epower: 

Engine load Fado, ("4): 

&,gineArniallJsage: 

Diesel PM10 Emis- Facto,: 

Diesel PM10 Emi•-• tt,/yr): 

Enter Engine Information 
Engine Data 

Engine Ha,epower: 

Engine load Facto, ("4): 

Engine Arnial Usage: 

Diesel PM10 Emi.- Factor: 

Diesel PM10 Emi•-• tt,/yr): 

X 

3001 

1001 

1001 ho<n 

~-----0-.0~11 g/bl-c)-hr 

~ _____ o_.66~1 I Calcuate I <::=:J 

X 

1001 

1001 

~----0.0~11 ~---__,_., 

~ _____ o_.66~1 Calculate 

However, if the user would like the tool to calculate the annual diesel PM10 emission rate, the 
user may instead enter the Engine Horsepower, Engine Load Factor, Engine Annual Usage, 
and Diesel PM10 Emission Factor and then press the Calculate button to generate the annual 
diesel PM10 emission rate as shown in Figure 16. 

Figure 16 – Generating Diesel PM10 Emissions from Engine Information 

The Engine Annual Usage can be entered as hours operated or gallons of diesel fuel consumed. 
The Diesel PM10 Emission Factor can be entered as g/bhp-hr or g/kw-hr. To select which unit 
to use, click the drop down boxes shown in Figures 17 and 18. 

Figure 17 – Selecting Units for Engine Annual Usage 
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Filo Golo 

Enter Engine Information 
EngiloData 

Engilo Horsepower: 

Engilo load Factor (°4): 

Engilo AraJal Usage: 

Diesel PM10 Emission Factor: 

3001 ~------
1001 ~------
1001 houis ~------

001 1, ~ v ~ 

Diesel PM10 Emissions 4b/yr): ============0=.66=1 A<wh 

Exhaust Stack Parameters 

Stack Orie<iation: 

Stackfleigtyn): 

Stack ntemal Diameter yn): 

<-Select-> 

Vertical 
Capped 

Horizorial 
Rlin Based 

on HP 

X 

or use Look Up Table 

Figure 18 – Selecting Units for Diesel PM10 Emission Factor 

The next step is to enter the exhaust stack parameters. First, select the stack orientation of 
the DICE by using the Stack Orientation drop down box as shown in Figure 19. The Stack 
Orientation drop down box gives the user three options to select from: vertical, capped, and 
horizontal. Vertical and horizontal refer to the direction of exhaust and capped is used when 
the exhaust has a fixed rain cap that obstructs the vertical momentum of the exhaust. Flappers 
are considered vertical. 

Figure 19 – Selecting Stack Orientation 

Next, enter the Stack Height (meters), Stack Internal Diameter (meters), Stack Exhaust 
Temperature (Kelvin), and Stack Exit Velocity (meters/second) in the boxes shown in Figure 20. 
The user also has the option to calculate the Stack Exit Velocity if the Stack Exit Flow Rate is 
known by clicking the Calculate button. 

Note: In order to use the Stack Exit Velocity (m/s) Calculate button, values must be entered 
for the Stack Internal Diameter (m) and the Stack Exit Flow Rate (m3/s).  In order to use the 
Stack Exit Flow Rate (m3/s) calculate button, values must be entered for the Stack Internal 
Diameter (m) and the Stack Exit Velocity (m/s). 
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Exhaust Stack Paramele,, 

Stack Orientation: Vertical vJ 
Stack Height~): 

Stack ntemal Diameter ~ ): 
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Stack Exit Velocity ~ / s): 

3 

0 13J }~ Look Up Table 

789J 
on HP or use 

57.4 J Calcuate 

Stack Exl Row Rate ~ • 3/s): 0.76188J Calcuate 

Select Engine Stack Parameters I 
Stack Height Stack Exhaust Exit Velocity BHP Range Co<.nt BHP 
~ ) Diameter~) Temperature ~ / s) (1() 

► '""' - : 111. : 

51-100 1616 l86 12.4 10.01 1797 56.9 

101-150 1406 I 131 12.4 10.09 1755 153 

151-175 301 166 2.4 0.1 795 46.9 

176-200 I 101 I 191 12.9 10.1 I 161 155.5 

201-275 413 237 3 0.11 780 56.4 

276-300 1121 1279 13 10.13 1789 157.4 

301-400 582 355 3 0.13 780 63.9 

401-500 1275 1464 13 1 10.15 lno 159.4 

501-600 187 539 3.4 0.15 786 69.8 

601-750 1195 1680 137 10.2 I 764 157.8 

751-825 313 755 3.7 0.2 755 55.8 

826-1150 1310 1954 138 10.25 Ins 1535 

1151-1500 292 1474 4.3 0.25 750 52.2 

1501-1 850 I 128 I 1soo 14.9 10.3 1751 157.4 

1851-2500 259 2220 5.3 0.36 750 51 .8 
~ -
2501-3500 1429 12923 16.1 10.46 1747 145.1 

3501-4500 175 3705 7.6 0.51 753 45.6 

>4500 122 14680 17.6 lo.ss 1786 140 

Select 

Figure 20 – Entered Stack Parameter Data 

If the information for stack parameters is not available to the user, default parameters may be 
used instead. In order to use the default parameters, the engine’s horsepower must be known. 
Once the engine horsepower has been entered, the user may click the Fill-in Based on HP 
button to autofill the exhaust stack parameters, or manually select parameters from the Select 
Engine Stack Parameters table.  To access this table, shown in Figure 21, click the Look Up 
Table button. From the table, the user may select the brake-horsepower (BHP) range 
representing the engine, and then either click Select or double-click the row to copy the default 
values to the input form’s exhaust stack parameter fields. When all of the fields are complete, 
click the Next button to go to the next screen in the DICE Risk Tool. 

Figure 21 - Engine Stack Parameters Look-Up Table 
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DICE Tool v23 143 - X 

File Golo 
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Convert 
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Bl.ding Distance to Slack jn): ~--~ 

luldng He;gtt tr,): '------' 

luldng X lllmen'""' jn): ~----' 

&.Jldng y lllmen- jn): 
~----' 

f>reVIOOS 

Building Information Screen 

If the Include Building Downwash option was checked on the Enter Project Information 
screen, the user will be prompted to provide information required for the program to calculate 
downwash. In Figure 22, the red circled cross represents the stack, and the numbered grey 
boxes represents the different potential building locations relative to the stack. Only one 
building may be included in the screening model. 

Figure 22 – Building Information Page 

To select the building’s relative position, click the Building Position Relative to Stack 
dropdown box. From the dropdown box shown in Figure 23, choose a number from 1 to 9 to 
match the building’s relative position to the stack. For example, if the building is north of the 
stack, the user should select the number 2. Stack position 5 should be used if the stack is 
exhausting through the roof of a building. 
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Building Position Relative to Stacie 2 V 

<-Select-> 
Buidling Distance to Stack (m): 1 

Building Height (m): 3 

Building X Dimension (m): 5 
16 

Building Y Dimension (m): 
7 
8 
9 

Building Position Relative to Stack: 2 

Buidling Distance to Stack (m): sol 
Building Height (m): 

Building X Dimension (m): sol 
Building Y Dimension (m): sol 

Figure 23 – Selecting Building Relative Position 

The next step is to enter the desired Building Distance to Stack (m), the Building Height (m), 
the Building X Dimension (m) (east-west) and Building Y Dimension (m) (north-south), as 
shown in Figure 24. The Building Distance to Stack should be measured from the stack to the 
nearest edge of the building. Click Next when finished. 

Figure 24 – Entering Building Dimensions 
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3.6 

3.6.1 

DICE Tool v23 143 - X 
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E2J Use District Oefds 

Convert 

- DICE Tool v23143 
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Resideritn): 

Wcxkertn): 

Dstance1 

i)otance Dstance G 

Previous Next 

X 

Residerl tn): 1001 

Wcxker tn): 

Enter Receptor Information Screen 

The Enter Receptor Information screen requires the user to input receptor distances, select 
either the default air dispersion modeling grid or custom grid spacing, and customize the risk 
settings, as shown in Figure 25. 

Figure 25 – Enter Receptor Information Screen 

Receptor Distances 

The distance to the nearest Resident (m) and Worker (m) must be entered, as shown in 
Figure 26.  Risk will be calculated at these distances using the exposure assumptions selected 
in the next screen in the DICE Risk Tool. 

Figure 26 – Entering Receptor Information 
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3.6.2 
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Receptor Grid 

Selecting the Use Default Grid Spacing setting will calculate the risk results using a telescoping 
polar grid with varying receptor spacing from 10 meters out to 4,850 meters from the diesel 
engine (located at the grid’s origin point). 

Figure 27 – Use Default Grid Spacing 

Selecting the Use Custom Grid Spacing setting will calculate the risk results using a polar grid 
with up to six receptor rings at the distances specified.  These are in addition to the worker 
and resident receptor distances previously identified. 

In Figure 28, the Use Custom Grid Spacing setting was selected and values were entered into 
the boxes Distance 1 through Distance 6. The user has the option to use up to six receptor ring 
distances by checking or unchecking the Distance number boxes. Compared to the Use Default 
Grid Spacing setting, a custom grid allows the user to decrease the number of receptors used 
in the risk assessment. 

Figure 28 – Use Custom Grid Spacing Selected and Distances Entered 

Risk Settings 

As shown in Figure 29, the Use District Defaults risk settings box is automatically checked. The 
default risk settings are determined the agency selected in Section 3.3.1 of this user guide. 
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Figure 29 - Using District Defaults Risk Setting 

In order to edit the risk settings, the user must uncheck the Use District Defaults box and click 
the View/Edit Settings button to open the Risk Settings window, shown in Figure 29. 

Note: It is recommended that the user consult with the project’s reviewing agency before 
making any changes to the default risk settings. 

The risk settings shown in Figure 30 are the default options used by the San Joaquin Valley Air 
Pollution Control District (SJVAPCD); however, the risk settings will change depending on the 
agency that was selected. 

Figure 30 – Risk Setting Page with San Joaquin Valley Air Pollution Control District Risk 
Settings 

If the user wants to perform a refined analysis, they may edit the values in the Risk Settings 
window. The user may assign a Flagpole Receptor Height (m), change the Exposure Duration 
(years) for the resident and worker receptors, apply Time Away from Home <16 Years Old or 
Time Away from Home =>16 Years Old factors to the resident receptors, or Use 8-hour 
Breathing Rates for Resident and/or Worker Receptors. 
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3.7 

The user should consult with the reviewing agency before changing these values. For a 
technical understanding of these inputs, please refer to the HARP2 User Guide1 and the OEHHA 
Health Risk Assessment Guidelines2. 

To restore the risk settings to the selected agency’s district defaults, click the Reset button on 
the top of the Risk Settings page shown in Figure 30. 

Run and View Results Screen 

After all user inputs are entered, the final step of the DICE Risk Tool generates the risk 
screening results. Figure 31 shows the Run and View Results screen where the air dispersion 
modeling is performed and the health risk is calculated. 

1 California Air Resources Board. 2015. User Manual for the Hotspots Analysis and Reporting Program 
Air Dispersion Modeling and Risk Assessment Tool Version 2.  Available online at: 
https://ww2.arb.ca.gov/resources/documents/harp-air-dispersion-modeling-and-risk-tool. 
2 Office of Environmental Health Hazard Assessment. 2015. Air Toxics Hot Spots Program Risk 
Assessment Guidelines: Guidance Manual for Preparation of Health Risk Assessments. Available online 
at: https://oehha.ca.gov/air/crnr/notice-adoption-air-toxics-hot-spots-program-guidance-manual-
preparation-health-risk-0. 
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Status: Completed 
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Figure 31 - Run and View Results Page 

Click the Run button next to Step 1. Calculate ground level pollutant concentration as shown 
in Figure 32. 

Figure 32 - Calculating Ground Level Pollutant Concentration 
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A new window will appear, as shown in Figure 33, tracking the progress of the air dispersion 
model’s calculation of the ground level pollutant concentrations. Once the model is finished, 
the status under Step 1 will change to Completed. 

Figure 33 - Ground Level Pollutant Concentration Being Calculated 

After the ground level pollutant concentrations have been calculated, a message box asking 
the user if they would like to calculate the health risks will appear, as shown in Figure 34. Select 
Yes to continue with the health risk calculations and another progress window will appear 
similar to that shown in Figure 33. 

Figure 34 - Calculating Health Risk Scores 

The user may also initiate the health risk calculations by clicking the Run button next to Step 
2. Calculate health risk as shown in Figure 35. Once the health risk calculation is finished, the 
status under Step 2 will change to Completed. 
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Step 2. Calcuate health risk 

Status: Completed 

Figure 35 - Calculating Health Risk Scores 

Once the health risk calculations are finished, a report will open in the user’s web browser. An 
example report is shown in Figure 36. 

In order to view the most recent HRA report created by the DICE Risk Tool after closing out the 
report, click the View button next to Step 3. View screening risk results as shown in Figure 37. 

Note: The HRA report is saved as a HTML file in the project folder.  This type of file may be 
viewed in a web browser or word processing program. Word processing programs can convert 
the HTML HRA report to other types of files. 
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-Vehicular Diesel Engine Ris,k Screening Tool Result s 

Table l , Results Summary 
Ci:lnccr Chronic Acute 

Receptor Risk Receptor Hazard Index Receptor Hazard 
Receptor 
Distance 

(in a million) Distance (m) (HI) Distance (m) Index (HI) 
(m) 

Resident 
0,5 100 0 100 

(MEIR) 

Worker (MEIW) 0,] 25 0 25 
Maximum 

0,8 50 0 50 
(PMI) 

Table 2, Inputs 
Project Information 

Project Name: Enter Project Name Here! 

Agency Jurisdiction: San Joaquin Valley APCD 

Project Out put Directory: C:\Users\yeungn\Desktop\DICE Tool Project\ DICf Tool Guide Example\DICE 
Tool Example Project 

Date Assessment Conducted: 9/7/2023 8:50:01 AM 
Inventory Year: 2023 
Tool Version: 23143 

M eteorological Data 
5urlocc Met Data rile ( • .s-c): T:\TOXIC\5CRCCN\0ATA\01 Mcteorologicol_0at a\ACRMCT 

v18081 UStar\ Fresno 93193\Fresno 2013-2017,SFC 

Profi le M et Data File ( * ,PR.): T:\TOXIC\SCREEN\DATA\01 Meteorological_Dat a\AERMET 
v18081 UStar\ Fresno 93193\Fresno 2013-2017,PFL 

Base Elevation (m): 1015 
Dispersion Coefficients: Urban 

Building Downwash: Yes I .. Building Information .. I Rel. Position from Stack: 2 I Distance from 
Stack (m): 50 I Bldg Hgt (m): 25 I Bldg X Dim (m): SO I Bldg Y Dim (m): 50 

Engine Information 
Engine Horsepower: 300 
Engine Load Factor (%): 100 
Engine Annual Usage: 100 hours 
Diesel PM10 Emission Fac:or: 0,01 g/bhp-hr 
Diesel PM l O Emissions (lb/yr ): 0,66 

Stack Height (m): 3 
Stack Diamet er (m): 0,13 

Stack Temperature (K): 789 
Stack Exit Velocity (m/s): 57,4 

Risk Settings 

Use District Defaults: Yes 
Flaeoole Receotor Heieht (m): 0 
Deposition Rate (g/s): NA 
Receptor Type: Resident Worker 
Exposure Duration (yrs): 70 4J 
Intake Rate Percentile: OEHHA Der ived OEHHA Derived 

Time Away from Home <16: No 
Time Away from Home =>16: No 
Use 8-Hour Breathing Rate: No No 

Enabled Pathways: Inhalation Only Inhalation Only 

Table 3 . DPM Concent ration and Risk bv Recept o r Dist ance 

Receptor DPM 
Resid ent Worker 

Distance Concent ration Cancer Risk 
Acut e 

Cancer Ri sk 
Acute 

(m) (µg/m3) 
( in a Chronic HI 

HI 
(ina Chronic HI 

HI 
millio n) mi llion) 

50 0,0007826806 0,8 0 0,1 0 
75 0,0006100829 0,6 0 0,1 0 

100 0,0004612601 05 0 0,1 0 

150 0,0002897588 0,3 0 0 0 

250 0,0001513462 0.2 0 0 0 
500 5,861246E-05 0,1 0 0 0 

Figure 36 – DICE Risk Tool Results Report 
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Step 3. ~ew screening risk resut 

3.8 

3.8.1 

Table l . Results Summary 

cancer Chron ic Acute 

Receptor Risk Receptor Hazard Index Recept or Hazard 
Receptor 
Distance 

{in a million) Distance (m) (HI) Distance (m) Index (HI) 
(ml 

Resident 
0.5 100 0 100 

(M EIR) 

Worker {M EIW) 0.1 25 0 25 
Maximum 

0.8 50 0 50 
(PMI) 

Figure 37 - Viewing the Screening Risk Results 

DICE Risk Tool Results Report 

The DICE Risk Tool’s results report is divided into three tables: Results Summary, Inputs, and 
DPM Concentration and Risk by Receptor Distance. The information provided in each table is 
presented below. 

Table 1. Results Summary 

Figure 38 presents a summary of the results for the project. This table contains the maximally 
exposed individual resident and worker (MEIR and MEIW) cancer risk and chronic hazard index 
(HI) at the distances specified by the user. The Maximum (PMI) is the point of maximum 
impact, and the cancer risk presented uses residential exposure assumptions. The Maximum 
(PMI) provides the project’s maximum calculated cancer risk and chronic HI and is dependent 
on the receptor grid spacing. In the example below, the Maximally Exposed Individual Resident 
cancer risk is 0.5 in a million (5 x 10-7) at a distance of 100 meters. The acute hazard index 
values are not populated, as the state has not published acute non-cancer risk factors for diesel 
particulate matter. 

Figure 38 – Results Summary Table 
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3.8.2 

Table 2. Inputs 

Project Information 

Project Name: Enter Project Name Here! 

Agency Jurisdiction: San Joaquin Valley APCD 

Project Output Directory: C:\Users\yeungn\Desktop\DICE Tool Project\ DICf Tool Guide Example\DICE 
Tool Example Project 

Date Assessment Conducted: 9/7/2023 8:50:01 AM 
Inventory Year: 2023 

Tool Version: 23143 

M eteorological Data 

Surface Met Data File ( * .SFC): T:\TOXIC\SCREEN\DATA\01 Meteorological_Dat a\AERMET 
v18081 UStar\ Fresno 93193\Fresno 2013-2017.SFC 

Profi le M et Data File ( * .PFL): T:\TOXIC\SCREEN\DATA\01 Meteorological_Dat a\AERMET 
v18081 UStar\ Fresno 93193\Fresno 2013-2017.PFL 

Base Elevation (m): 101.5 

Dispersion Coefficients: Urban 

Building Downwash: Yes I 0 Building lnformation° I Rel. Position from Stack: 2 I Distance from 
St ack (m): 50 I Bldg Hgt (m): 25 I Bldg X Dim (m): SO I Bldg Y Dim (m): 50 

Engine Information 

Engine Horsepower: 300 
Engine Load Factor{%): 100 
Engine Annual Usage: 100 hours 
Diesel PM10 Emission Factor: 0.01 g/bhp-hr 

Diesel PMlO Emissions (lb/yr ): 0.66 

Stack Height (m): 3 

Stack Diameter (m): 0.13 

Stack Temperature (K): 789 

Stack Exit Velocity (m/s): 57.4 

Risk Settings 

Use District Defaults: Yes 
Flagpole Receptor Height (m): 0 

Deposition Rate (g/s): NA 
Receptor Type: Resident Worker 
Exposure Duration (yrs): 70 40 
Intake Rate Percentile: OEHHA Derived OEHHA Derived 

Time Away from Home <16: No -
Time Away from Home =>16: No -
Use 8-Hour Breathing Rate: No No 

Enabled Pathways: Inhalation Only Inhalation Only 

Table 2. Inputs 

Figure 39 summarizes all user inputs to the DICE Risk Tool. This table allows reviewing agencies 
to view the meteorological data, dispersion coefficient, building information, engine 
information, and risk settings used in the project without having to open the DICE Risk Tool. 

Figure 39 – Project Input Information Table 
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3.8.3 

Table 3. DPM Concent ration and Risk by Receptor Distance 

DPM 
Resident Worker 

Receptor 
Distance Concentratio n Cancer Risk 

Acute 
Cancer Risk 

Acute 
(m) (µg/m3) 

(in a Chronic HI 
HI 

(in a Chronic HI 
HI 

mi llion) mill ion) 
50 0.0007826806 0.8 0 0.1 0 

75 0.0006100829 0.6 0 0.1 0 

100 0.0004612601 0.5 0 - 0.1 0 

150 0.00028-97588 0.3 0 0 0 

250 0.0001513462 0.2 0 - 0 0 

500 5.861246E-05 0.1 0 - 0 0 

Table 3. DPM Concentration and Risk by Receptor Distance 

Figure 40 presents the diesel particulate matter (DPM) concentration as well as the cancer risk 
and chronic HI results for residents and workers at each ring distance in the receptor grid. In 
the example below, the results were calculated for six user specified distances using the Use 
Custom Grid Spacing option (see Section 3.6.2 of this user guide). If the Use Default Grid 
Spacing option were selected, Table 3 would have generated results at 60 discrete distances 
from 10 meters to 4,850 meters. 

Figure 40 – Receptor Grid DPM Concentration and Risk Score Table 
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4.1 

4. Output Files 
DICE Risk Tool Output File Summary 

After the user calculates the ground level pollution concentrations and health risk results, the 
DICE Risk Tool will generate AERMOD and HARP files into the Project Output Directory folder 
location. Table 1 summarizes these output files. 

Table 1. DICE Risk Tool Output File Summary 

File Name File Description 
DICE Tool Files 

ProjectName.dice 
DICE Risk Tool project file containing all project 
inputs. Replace ‘ProjectName’ with the Project Name 
entry from Enter Project Information page. 

Air Dispersion Modeling Files 
AERMOD.inp AERMOD input file 
AERMOD.out AERMOD output file 

BPIP.inp 
Building Profile Input Program (BPIP) input file (only 
created when building downwash option is used) 

BPIP.out 
Building Profile Input Program (BPIP) output file (only 
created when building downwash option is used) 

BPIP.sum 
Building Profile Input Program (BPIP) summary file 
(only created when building downwash option is 
used) 

STK01.PLT AERMOD period plot file for the project engine 
Risk Assessment Files 

9901AnnualConc.txt 
Diesel Particulate Matter (DPM) ground level 
concentration (GLC) file for use with HARP2 

Res1CancerRisk.csv 
HARP2 residential cancer risk output file.  Contains 
detailed cancer risk results by receptor and pollutant. 

Res1CancerRiskSumByRec.csv 
HARP2 residential cancer risk output file.  Contains 
summed cancer risk results by receptor for all 
sources and pollutants. 

Res1Output.txt 
HARP2 residential cancer risk output file.  Contains a 
summary of settings used in HARP2 analysis. 

Res2NCChronicRisk.csv 
HARP2 residential chronic non-cancer risk output 
file. Contains detailed chronic HI results by receptor, 
pollutant, and affected pathways. 

Res2NCChronicRiskSumByRec.csv 
HARP2 residential chronic non-cancer risk output 
file. Contains summed chronic HI results by receptor 
for all sources, pollutants, and affected pathways. 

Res2Output.txt 
HARP2 residential chronic non-cancer risk output 
file. Contains a summary of settings used in HARP2 
analysis. 
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File Name File Description 

ResCancerHRAInput.hra 
HARP2 input file. Contains all inputs for use in 
performing residential cancer risk analysis using 
HARP2. 

ResChronicHRAInput.hra 
HARP2 input file. Contains all inputs for use in 
performing residential chronic non-cancer risk 
analysis using HARP2. 

Worker1CancerRisk.csv 
HARP2 worker cancer risk output file. Contains 
detailed cancer risk results by receptor and pollutant. 

Worker1CancerRiskSumByRec.csv 
HARP2 worker cancer risk output file. Contains 
summed cancer risk results by receptor for all 
sources and pollutants. 

Worker1Output.txt 
HARP2 worker cancer risk output file. Contains a 
summary of settings used in HARP2 analysis. 

Worker2NCChronicRisk.csv 
HARP2 worker chronic non-cancer risk output file. 
Contains detailed chronic HI results by receptor, 
pollutant, and affected pathways. 

Worker2NCChronicRiskSumByRec.csv 
HARP2 worker chronic non-cancer risk output file. 
Contains summed chronic HI results by receptor for 
all sources, pollutants, and affected pathways. 

Worker2Output.txt 
HARP2 worker chronic non-cancer risk output file. 
Contains a summary of settings used in HARP2 
analysis. 

WorkerCancerHRAInput.hra 
HARP2 input file. Contains all inputs for use in 
performing worker cancer risk analysis using HARP2. 

WorkerChronicHRAInput.hra 
HARP2 input file. Contains all inputs for use in 
performing worker chronic non-cancer risk analysis 
using HARP2. 

Risk Results Report 

DICESummaryReport.htm 

Summarizes results from DICE Risk Tool. Provides 
detailed information of inputs used in the tool as well 
as cancer risk and chronic HI for maximally exposed 
resident (MEIR), maximally exposed worker (MEIW), 
and point of maximum impact (PMI). 
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