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1 System Requirements

The Risk Evaluation Application (REA) requires the Microsoft .NET Framework 4 Client
Profile (Profile). The REA installer contains an automatic check for the Profile that will
download and install the Profile if necessary. If the installer fails to automatically download and
install the Profile, it can be done manually at www.microsoft.conven-
us/download/details.aspx?id=24872.

The REA works optimally on Windows 7 but will work on any computer or device that supports
the Profile, including the following operating systems:

e Windows XP

e Windows Vista

e Windows8

The REA is designed for a screen resolution of 1280 x 900 pixels. It is useable at a minimum of
800 x 600.

2 Installation

On the Risk Evaluation Manuals webpage (Www.deg.idaho.gov/waste-mgmit-
remediation/remediation-activities/risk-eval uation-manuals), click on the Petroleum Risk
Evaluation Softwar e link to download the “ setup.exe’ file. Save thisfile to an appropriate
directory on your computer.

Create afolder where risk
evaluation site fileswill be
located. Click on the Petroleum
Risk Evaluation Example File
link to download the “test
example.risk” file and save to this
newly created folder.

-~ ———
1 S IDEQ Risk Evaluation Application Setup

License Agreement
Read the following important information before continuing.

Please read the following License Agreement. you must accept the terms of this
agreement before continuing with the installation.

This tool was jointly developed by the Idaho Depatment of Environmental Quality
(IDEQ) and URS Corporation. While considerable care was exercised in the
development of this tool, IDEQ and URS make no wamanty regarding the accuracy of
the software, and shall not be held liable for any damages resulting from its use.

Double-click on the “setup.exe”
fileto start the installation process.
Click Yesto alow the program to
install on your computer.

9@ | accept the agreement
| do not accept the agreement

Select the radio button to accept
the license agreement terms of use
and click Next.

[ <Bock [[ Net> [ Conce

Click Next to select the default folder in which the application files will be located.

Select whether or not you will want a desktop icon for the application by checking or unchecking
the Create desktop icon checkbox and then click Next.
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Which addttional tasks should be performed?

Select the addttional tasks you would ke setup to pedform while installing IDEQ Risk

Addtional icons:

[¥] Create desktop icon

[ ] Create start menu folder

Click Finish to exit the setup process.

If a desktop icon was created, double-click thisicon to start
the application.

Alternatively, the application can be opened
from the Start menu option or by double-

clicking aRisk Evaluation (.risk) file, whichis 9 Google Earth Pro
associated with the REA application after

|nSta| Iatl on. % ArcGIS Administrator

@ IDEQ Risk Evaluation Application

Saa| Caleulator

» Al Programs

| Search programs and files

o l@ a
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3 Running the REA

Once the REA islaunched, the opening Home screen provides information on how to use the
REA, including the following three options:

1. Resume Current Evaluation (Note: If thisisthefirst time using the REA, this
option will not be available.)
a. If the user just started the REA, this opens the most recently used risk
evaluation file and navigates to the Site Information page.
b. If the user isin the middle of editing arisk evaluation, this will resume that
evaluation where the user |eft off.
2. Createa New Evaluation
a. Startsanew evauation and closes any that are open.
3. Choose Existing Evaluation
a. Navigates to the Existing Evaluations page. First-time users of the REA
should select this option, use the Browse button to navigate to the folder
where the downloaded example “test example.risk” file was placed, and
double-click thisfile to open.

File Edit View

Help
O Department of .
Environmental Quality

e gkt @ Guidance @) The Rule @) User's Manual

Risk Evaluation

This software application is a tool to conduct risk evaluations
for petroleum release sites which fall within the scope of and

using the framework described by the IDAPA Rules 58.01.24, h

Standards and Procedures for Application of Risk Based =% Resume Current
Corrective Action at Petroleum Release Sites (March 2012) and -

the panying guidance d Risk Evaluation Manual e

for Petroleum Releases (August 2012). This tool is intended to
replace the Excel spreadsheet developed and released in +

August 2012, Create a New
This tool was jointly developed by the Department of Evaluation
Environmental Quality (IDEQ) and URS Corporation.

Considerable care was exercised in the development of this

tool. However IDEQ or URS makes no warranty regarding the s ot
accuracy of the software and shall not be heid fiable for any Choosea Existing
damages resulting from its use. Evaluation

Q garding the can be 1o the Waste
A iati Division at IDEQ at
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4 Loading and Saving Evaluations
Risk evaluation files are saved with the “.risk” extension. Double-click on any “.risk” file and the
REA will launch, opening that specific evaluation.

The Existing Evaluations page shows alist of up to 20 of the most recently accessed evaluations.
Clicking on any item in the list opens that specific evaluation.

Recent evaluations whose file no longer exists in the expected location are shown in red, with
“(Filemissing)” added. The user can remove the item from the list using the red X button.

¥ IDEQ - Risk Evaluation e

File Edit View Help Developer

O Department of
Environmental Quality

EXISTING EVALUATIONS

@Guidancc e The Rule 0 User's Manual

Facility ID Site Name Date File
12345 Example Site Oct 24 2004  Q\Temporany\ksitlin_barklow\Test.risk (File n Vin
missing) il
12345 Example Site Oct 24, 2014 Gx\Temporany'\kaitlin_baridow\Risk " e 3 \
Evaluation Exampie\Risk Evaluation I 2 = -
Example risk X
” E \
B aR
23
£ L

B
- "‘Tﬂ
: A Resume Current
2 o ot Home = ¥ Create New
f o 24 Evaluation
FUES N
- : ‘

Returns user to the Allows user to select Same functionality as
Home screen arisk evaluation file on the Home screen
not shown in thelist

An evaluation can be saved at any time by going to File > Save or pressing Ctrl+S. Using
Save As allows the user to save the evaluation in the desired file location. Thefirst time afileis
saved, the user can navigate/save in the desired file location.

5 Navigating the REA

The left sidebar isaNavigation Menu that shows the REA pages in the same order used for the
completion of afull risk evaluation. The Navigation Menu can be collapsed (hidden) or
expanded (shown) by clicking anywhere in the white bar |1abeled Expand/Collapse Navigation
Menu on the far left of the screen. The order of buttons on the Navigation Menu corresponds
with the workflow a user would typically perform in doing a complete risk evaluation.
Screenshots from the application that correspond to these buttons and illustrate the workflow are
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shown below. A detailed explanation of each page begins on page 8. Every page has Next Steps
buttons at the bottom of the page to help users make their way through the REA. The upper right

of every page has buttons that provide links to the Idaho Risk Evaluation Manual for Petroleum
Releases guidance, the associated rule, and this user’s manual.

Site Information

¥ IDEQ - Risk
File Edit View Help

. Example Site
snmental Quality Risk Evaluation Example.risk

Guidance The Rule User's Manual
© © [2)

SITE INFORMATION

ting Evaluations PRy (145

Site Name | Example Site
Date | Qct 24, 2014

eening Level Evaluation ame of Preparer | John Doe

g Detailed Risk Evaluation

Address 123 Northwest Way
Risk Evaluation Results

City, 1D, 11111

o
Latitude

ex 436175 or 436175 N
Longitude

e -116.2453 or 1162453 W

Site Figure
Open Google Maps in your browser RS EgRee

NENEINl Screening Evaluation b Detailed Evaluation b

Screening Level Evaluation

== ]
mmmmm L
. trample Site |‘
prironmental Quality s 2 ‘

CHEMICALS OF INTIRISY SCREENING LEVEL EVALUATION II

Jq.n....... T

ID‘\HO“—- —

COMPARESON CHART

.........

1. Chemicals of Interest m——— *

2. Comparison Chart
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Detailed Risk Evaluation

1. Site Conceptual
Model

_)_

CHIEMICALS OF INTEREST
Select chemicai ol iereet kot this ste

2. Receptors and
Routes

EXPOSURE POINT CONCENTRATIONS DETARED RISK EVALUATION

3. Chemicals of "
| nterest e o

4. Exposure Point
Concentrations

il

5. Fate &
Transport
Parameters

6. Decay Rates =—

ifas
FEEE

o P oA s e st oo e o

— AN, T e oo

7. EXposure e T -

pisase Drumon Son sedertal L= L L )

Factors >—_ S ——— ] 77 -
nporuns Sroquency far Indbest Pty

st el ey [ — ™ Ovimt

A ——— T o o =

e —
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Risk Evaluation Results

1. Risk

2. Target Levels (RATL)

IO

Exampls Site
Dot Rk Evahaston Exammpie sk
Environmaental Quality

@ Guarcn (@) The ke ) sy Mol

GROUNDWATER / SURFACE WATER PROTECTION

[OSE —-—

Surbace Wates Frotectson |
I | Nty

@ cidmnce ) T e ) sers Marwnl

3. Groundwater/
Surface Water

4. Print Manager
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6 Site Information
The following information is provided by the user:

e Facility ID: Thisinformation is critical and should be included in every evaluation
submitted to DEQ.
Site Name: Appearsin the footer in the printed report.
Date: Defaultsto current date for new evaluations.
Name of Preparer (User)
Address: Enter address of site as you would on an envel ope using the three lines
available (street, city/state, and zip code). If site does not have an address, enter the
latitude and longitude instead.
e Latitudeand Longitude: Enter in decimal degree format.
e Google M aps: Opens Google maps to the address entered to allow viewing the site. If no
address was entered, opensto the latitude and longitude entered.
e Upload Site Figure: User can upload one site figurein any of the following formats:
=  Bitmap (.bomp); JPEG (.jpg, .jpeg, -jpe, .jfif); GIF (.gif); TIFF (.tif, .tiff); Portable
Document Format (.jpdf)

Click Upload to add a site figure to the risk evaluation. If the site figureisan image, it will be
shown on this form and on the printed report. If the site figure is a PDF file, an image will not be
shown on the form. A placeholder image will say “Attached (Download to View).” The PDF
image will be embedded in the “.risk” file and be available for viewing. Click the Download
button to save and view the attached PDF using an external application such as Adobe Reader.
Uploading a second site figure will overwrite the first.

e

Fie Edit View Help

Department of Example Site
cpariment o ) Risk Evaluation Example.risk
I Environmental Quality tisk Evaluation Example.ris| . -
@ Guidance e Rule (@) User's Manual

‘_ Home SITE INFORMATION

i o Facility 1D | 12345
B Existing Evaluations '
Site Name | Example Site
; ate | Oet 24, 2014
Pl Screening Level Evaluation
i Detailed Risk Evaluation

S¥ Risk Evaluation Results

OR




Risk Evaluation Application | User Guide v1.1.2 (rev 0)

7 Screening Level Evaluation

Refer to Section 3 of the Idaho Risk Evaluation Manual for Petroleum Releases (available at
www.deq.idaho.gov/waste-mgmit-r emediati on/remediation-activities/ri sk-eval uation-manuals).

7.1 Chemicals of Interest
Several methods to select the chemicals of interest for a screening evaluation are available:

e Select the chemicals of interest at the site by checking the boxes to the left of each
chemical.

o Select the type of release or multiple types, if applicable. This option is commonly
selected when performing an evaluation after atank removal and closure. The boxes
checked will have no effect on the selected chemicals of interest until the Select
Chemicals of Interest based on Type of Release button is clicked.

= Clicking Select Chemicalsof Interest based on Type of Release will
automatically check the boxes to the left of each chemical of interest based on the
selected type(s) of release. The user can manually change these selections
afterward.

e For each selected chemical of interest, enter the maximum chemical concentrations for
the site for all applicable media (soil, groundwater, or deep soil vapor) in the units listed.
e Selecting All/None will aternate between selecting and clearing all available chemicals.

¥ IDEQ - Risk Evalustion =3 ol

Eile Edit View Help Developer

Example Site
Department of . Risk Evaligtion Exsmple:risk
Environmental Quality gkl A e e
= @ Guidance @) The Rule (@ User's Manual

CHEMICALS OF INTEREST SCREENING LEVEL EVALUATION |
Enter maximum chemical concentrations for this site. s

isting Evaluations

Soil Groundwater Deep Soil Vapor
__; ite Information SERKTAN None mg/kg ey’ Ha/m Type of Release
z - #11,2-Dichloroethane i i 1 Unleaded Gasoline / JP-4 /
8 Screening Level Evaluation AVGas
= ¥ Acenaphthene
= | Anthracene 1 i i lexded Gasoline
g e 7 Bonzens 1 1 1 Diesel / Fuel Oil No. 2 /
pa AL T Kerosene / Jet Fuels (let A,
enz{ajanthracene
Detailed Risk Evaluation Uil
Benzo(ajpyrene Fuel Oil No. 4
Risk Evaluation Results Benzo(b)fluoranthene

Select Chemicals of [nterest
Benzo(k)fluoranthene

based on Type of Release

! Chrysene

4| Ethylbenzene

+ Ethylene Dibromide
Fluoranthene
Fluorene

4 MTBE

4/ Naphthalene
Pyrene

+ Toluene

4| Xylenes

Next Step: Comparison Chart »
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7.2 Comparison Chart
This chart is aread-only output page for viewing the results of the screening evaluation.

e Each selected chemical of interest is shown in the left column.
e For each medium, the user-entered maximum site concentration is shown on the left and
compared to various screening levels.

= Themost restrictive (lowest) screening level for the medium is shown as bold.
These are the levels contained in the petroleum rule.
= All screening levelsthat are exceeded by the site concentration are highlighted
red.
= |f the Site concentration exceeds any of the screening levels, the site concentration
box is aso highlighted red.
5 1DEQ - Risk Bvaluation = e |

e Edit View Help Developer

IDAH

COMPARISON CHART SCREENING LEVEL EVALUATION
sting Evauations soil Groundwater Deep Soil fmum
g/ ma/ pg/m
Site Information e oI N | e P 75 TR Wi i
1.2-Dichicraethane 1 003 0,005 1 9 47
reening Level Evaluation
Acensshthens 1 NA 22 1 MA NA
Chemicals of Interest Linthracene 1 NA 11 1 NA NA
Berizene 1 oo 0005 31 160
Ethyibarzene 1 005 07 1 97 4%0
Detailed Risk Evalustion | Ethylene Dibromide x|l 0.004: SE05 Ly 04 2
MTBE E 6B 004 | 840 4700
Risk Evaluation Results L ot
Maphthslsne | o7 073 7 38
Tokuene 1 340 1 520000 220000
Hylenes 1 a7 10 1, 10000 44000
NOTES: Except where indic restricted u

Example Site

Do amaRy Risk Evaluation Example.risk

Environmental Quality

@a.--.‘-cln'l:- O'Iu- Rule 0 Jser's Manual

Al scresning levels
LEGEND:
B4 Shaded cels indicate an exceedance of the screening levels for one or more pathways for a given chemical and media.

B4 Bolded text indicates the most restrictive Residentisl Lise Screening Level (RUSL) in the Petroleum Rule for esch chemical and medis.

Mext Steps: Detailed Evaluation Print Manager »

10
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8 Detailed Risk Evaluation

Refer to Section 4 of the Idaho Risk Evaluation Manual for Petroleum Releases (available at
www.deqg.idaho.gov/waste-mgmit-r emediati on/remediation-activities/ri sk-eval uation-manuals).

8.1 Site Conceptual Model

Thisis a stand-alone page intended to help users develop a site conceptua model for their risk
evaluation. Selections on this page are not used anywhere in the REA.
e A few possible release concerns are listed above the table (free product, utilities
threatened, etc.). Check each concern that is applicable to this site and rel ease scenario.
e A checkbox is provided for each potential exposure pathway. Check each box if it
represents a complete exposure pathway for this site and release.

¥ IDER - Risk Evalustion E=REsE =
File Edit Miew Help Developer

]m—l mentof Example Site
Department o
Erst 1 - Risk Evaluation Example.risk
Environmental Quality
@ cuidance @) The Rule @) User's Manual

Home SITE CONCEPTUAL MODEL (SCM) DETAILED RISK EVALUATION
m— . The development of a site conceptual model is crucial to the completion of an accurate risk evaluation. POTENTIAL RECEPTORS

isting Evaluations By identifying impacted media, transport mechanisms, exposure routes, and receptors, the mest
sppropriate data can be collected and applied to the evaluation of risk. This page is provided for the Current Land Use Future Land Use

e Information benefit of the user to aid in completing this step and is not connected to any input screens within the
application. A detailed discussion of the site conceptual model is provided in Section 4.1 of the

Guidance document.

On Site Off Site On Site Off Site
] #| Free product = = = =
5 Utilities threatened 2 = - =
& 4| Potential surface water impact = = = ;| = E E
¥l Ecological recept 5 s = = Gl IS
cological receptors E Iﬁ % -'_E % '__‘ ﬁ % _'E £ %
e TR | E =11 é 2l c & 5
8 & El g = ) E @& &£ E
IMPACTED TRANSPORT EXPOSURE ROUTES B s | el et a2 & B
MEDIA MECHANISMS £ 2 8|¢& Sllg 2 8|2 2 3
Surficial Soils ==+ Wind Erosicn Dispersion —¥ Direct Contact:
Volaltilization Vapors/Particulate Inhalation d' J J
Exposure Point Concentrations Dermal Contact-Ingestion
¥ Leaching to Ground Water N v
Fate & Transport Parameters
Subsurface Soil  —r—p Volatilization = Indoor Inhalation v’ \{
Decay Rates
I Construction Activity =¥ Direct Contact:
Exposure Factors Wind Erosion Dispersion Vapors/Particulate Inhalation | J L J
Volatilization Dermal Contact-Ingestion
Risk Evaluation Results -
¥ Leaching to Ground Water W
: —1+ Valatiizatian —+ Indoor Inhalation i S
¥ Ingesti L ] . v
» Surface Water Impacts o W

11
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8.2 Receptors and Routes

This page shows asimplified view of exposure pathways. The selections made by the user on

this page drive the available options in the rest of the REA.
e Select Direct Contact Soil for each applicable receptor.

There are two different models for evaluating risk from indoor inhalation of vapor emissions;

only one should be used, depending on available data:

e Concentrations in impacted soil or groundwater media—Sel ect subsurface soil or
groundwater (or both) depending on impacted media. Use with concentration data for
subsurface soil (mg/kg) and groundwater (mg/L). The soil-vapor concentration will be

derived.

e Soil-vapor data—Use with direct measurements of concentration data for soil-vapor

(ng/m?).

Groundwater protection is automatically selected and requires no additional input on this page.
Answer the interview questions for surface water protection if a surface water body isimpacted

or threatened.

¥ IDEQ - Rink Evalustion
Be Edt Yew Help Developer
lm_] Department of

Example Site
Environmental Quality Evalua Ex

© i

© The rule @ Use

M Home RECEPTORS AND ROUTES OF EXPOSURE
| Residential  Non-Residential Construction
B Existing Evaluations ROUTES OF EXPOSURE BY MEDIA Worker
8 Site Information Direct Contact Soil
Ty o SOV 7 7
- Wapor Emsacns and Farteulstes and
Screening Level Evaluation Dermal Contact with Soi
Chemicals of Interest Subsurface Soil \/
Indoor Inhalation of Vapor Emissions
- Comparison Chan Groundwater \/
= Indoor Inhalation of Vapor Emascns
Detailed Risk Evaluabion
A ndlfor
Chermacaly of Interest Groundwater Protection
The Maximum Contaminant Levels (MCLs) are used as the target concentrations at the POE. For chemicals
Exposure Point Concentrations withy sed ingestion standards ar ted
Fate & Transport Parameters Saarfaice Walter Prataction

M a surface water body is impacted or threatened. complete the following

Designated for use as drinking water supply or water V(
Quakty 1 approprate for drinking water supples?

Surface water supports aguatic bfe and recreatonal ‘/
activties?

Risk Evaluation Results

Chemicals of Interest b

DETAILED RISK EVALUATION

12
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8.3 Chemicals of Interest

e Select the chemicals of interest at the site by checking the boxes to the left of each

chemical.

e Clicking Select Chemicals of Interest based on Screening Evaluation will automatically

check the boxes to the | eft of each chemical of interest based on those selected in the
Screening Level Evaluation. The user can manually change the selections afterward.

7 DEQ - Rk Evalustion
e Eot Yew Help Developer

Example Site
I Environmental Quality
Ml oo

Qouidarce @ The Rule @) User's Ma

CHEMICALS OF INTEREST

Select chemicals of interest for this site

Select All/None

4 L2-Dachioroethane
Acenaphthene

¢ Anthracene

¥ Barcene

¥ Berufajanthracens

¥ Berao{alpyrens
Beruoibifiuoranthene
Berzo(kMucranthene
Chrysene

# Ethyibenzene

+ Ethylene Dibromide
Fluoranthene
Fluorens

o MITBE

¥ Naphthalene
Pyrene

¥ Toluene

< Xylenes

DETAILED RISK EVALUATION

13
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8.4 Exposure Point Concentrations

At the top isatab for each receptor or pathway selected (Residential, Non-Residential,
Construction Worker, Groundwater/Surface Water Protection). One tab is shown per receptor,
provided at least one pathway is marked compl ete for that receptor on the Receptors & Routes
page. Each tab shows all chemicals of interest and a column per complete pathway for that
receptor.

There is one additional tab to enter concentrations relating to groundwater and surface water
protection. Note: The representative soil concentration at the source and the representative
groundwater concentration at the point of contact are for reference only and are not used in
calculations.

e Enter the representative concentrations for each complete pathway chosen on the
Receptors & Routes page.

e Click the Paste Values... button below a column to copy exposure point concentrations
(EPCs) aready entered in another column.

Example Site
Risk Evaluation Example.risk

Save Changes @ Guidance @) The Rule @) User's Manual
DETAILED RISK EVALUATION

g Level Evaluation

Chemicals of Interest
Banzana

Comparison Chart

Taluene

Ethyibenzens

Site Conceptual Model Xylenes

Naghthalene
Receptors & Routes
MTBE
Chemicals of Interest 1.2-Dichloro ethane
Anthracens
Fate & Tra Parameters.
L Benzajanthracene
Decay Rates Benzo{alpyrene 1 1
Exposure Factors m m

Risk Evaluation Results

Mext Step: Fate & Transport Parameters

14
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8.5 Fate & Transport Parameters

This page shows fate and transport parameters required for the risk calculations. There are four
tabs associated with the fate and transport parameters. The tabs are grouped based on their usein
caculations for different routes of exposure: direct contact, groundwater/surface water
protection, and two for vapor intrusion (soil and source and enclosed space). Most parameters
have adefault value that the user can override by entering avalue in the value used column.

e If the user overrides the value of a parameter, the user is given the option to provide brief
justification for the new value in the justification column.
e If novalueisentered, the default value shown is used in the calculations.

8.5.1 Direct Contact

The Direct Contact tab consists of parameters for the Cowherd particulate emission model and
soil properties related to dermal contact and ingestion. The Q/C dispersion factor is
automatically calculated based on the size of the site.

e = L . il i I
irect Contact Groundwater / Surface Water Protection '\"3[}0[ Intrusion: Soil and Source |

Vapor Intrusion: Enclosed Space
: Parameter Symbol  Unit  Default Value Value Used Justification

Cowherd Particulate Emission Model

Parameters
Site size for calculation of Q/C parameter acres 1

S o TmtonintheMadects o 08  Colculted
Fraction of Vegetative Cover V' m*/m? 0.5 Default
Mean Annual Wind Speed Unm m/s 398 Default
_E;:r:.livalent Threshold Value of Windspeed at v, e 1132 Default
-
Soil Properties

. diately Below the Building
Soil Bulk Density Psa cm* 164 Default
Total Porosity Oy "'”:’;:“" 039 Default
Fractional Organic Carbon Content focy g-C/g-soil 0.001 Default
Volumetric Water Content S cm’fem® 0.05 Default
Volumetric Air Content L cm*fem® 0.34 Calculated

15
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8.5.2 Groundwater/Surface Water Protection

The Groundwater/Surface Water Protection tab contains parameters necessary to calculate how
chemicals are likely to leach to groundwater and be transported downgradient to points of
exposure in groundwater or surface water media.

Direct Contact | Groundwater / Surface Water Protection | Vapor Intrusion: Soil and Source | Vapor Intrusion: Enclosed Space
Parameter Symbol Unit Default Value Value Used Justification
Common Water Inputs

Source Zone Soil Properties

Dry Soil Bulk Density of the source zone soil Ps g/cm* 164 Default
Fractional Organic Carbon Content in the § e
source zone soil e g-C/g-soil 0.001 Default

§ . § cm®/em’-
Total Soil Porosity of the source zone soil e, soil 0.39 Default
\s.'::\lumetnc Water Content in the source zone s e 017 Default
Volumetric Air Content in the source zone soil S em'/em® 0.22 Calculated
Saturated Zone Soil Properties
Dry Soil Bulk Density of the saturated zone soil Pes g/em* 164 Default
Fractional Organic Carbon Content in the f :

ocs -C/g-
saturated zone soil g-C/g-soil 0.001 Default
1 5

Total Soil Porosity in the saturated zone soil - cmsfi:'n 0.39 Default
Source Area Parameters
Groundwater Darcy Velocity Ugw ft/year 109.6 Default
Groundwater Mixing Zone Length Lz ft 40.03 Default
Groundwater Mixing Zone Thickness 5gw ft 5.02 Default
Groundwater Mixing Zone Width Wow ft 40.03 Default
Infiltration Rate I ft/year 0.8202 Default

Exposure and Compliance Point Distances from Source

Gr d Protection P.

Distance to Point of Exposure (POE) xpoe.gw ft [V} Default
Lengitudinal dispersivity oy ft 0 Calculated
Transverse dispersivity %y ft 0 Calculated

8.5.3 Vapor Intrusion: Soil and Source

The Vapor Intrusion: Soil and Source tab contains interview questions regarding the type of
building construction and soil vapor data available. These questions should be answered before
entering other parameters. The answers to these questions, along with the selections on the
Receptors & Routes page, determine which other parameters on this tab will be available for data
input.
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Direct Contact | Groundwater / Surface Water Protection | Vapor Intrusion: Soil and Source | Vapor Intrusion: Enclosed Space
Parameter Symbol Unit Default Value Value Used Justification

Interview Questions

Which of the following best describes the

building? | A finished basement -

The model does not accommodate structures with crawl spaces or dirt floors. Contact DEQ for more information on how to address these
types of situations.

What type of Soil Vapor data is being used? | Subslab vapor data -

The application supports up to three different soil strata, plus a capillary fringe for groundwater.
The number of soil strata available for input depend on the answers to the interview questions
above.

e |f subsurface soil data are being used, determine the number of soil strata between the
bottom of the building and the top of the source.

e If groundwater data are being used, determine the number of soil strata between the
bottom of the building and the capillary fringe.

o |If deep soil vapor data are being used, determine the number of soil strata between the
bottom of the building and the depth at which soil vapor measurements were obtai ned.

e |f subslab soil vapor data are being used, only one strata directly below the building slab
isavailable.

These selections will determine how many strata (named A, B, and C) require parameters. The
distance between the building and the source must equal the sum of strata thicknesses.

Soil Source

What is the number of soil strata between the

N 2
building and top of the source (up to 3)? = =

Thickness of Soil Strata between the top of the source and the bottom of the building

Distance from top of the soil source to bottom of

building bs = 30

bDLsI::Ir':; from bottom of soil source to bottom of T = 183 Default
Stratum A (Immediately below the building) ha cm 25

Stratum B hg cm 15

Stratum C he cm 10

Groundwater Source

What is the number of soil strata between the

building and the capillary fringe (up to 3)?
Thickness of Soil Strata between groundwater and the bottom of the building

Distance from top of groundwater to bottom of

L - 30 I: Must equal the sum of
building TGW strata thicknesses

Stratum A (Immediately below the building) hy cm 5 Default
Stratum B hg em 10
Stratum D (Capillary fringe) heap cm 25 Calculated
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If soil vapor data are being used, an additional interview question will determine whether the
application alows multiple strata. If subslab vapor dataare being used, only Stratum A is
available.

What type of Soil Vapor data is being used? | Subslab vapor data -

Soil Vapor Source

Thickness of Soil Strata between the depth of the soil vapor sample and the bottom of the building

Depth of the soil vapor sample from the bottom
of the building ° : bsy cm 15 Default
Stratum A (Immediately below the building) ha cm 15 Default

If deep soil vapor data are being used, determine the number of soil strata between the bottom of
the building and the soil vapor sample.

What type of Soil Vapor data is being used? | Deep soil vapor data v

Soil Vapor Source

What is the number of soil strata between the

N
building and the soil vapor sample {up to 3)7 = 2

Thickness of Soil Strata between the depth of the soil vapor sample and the bottom of the building

Depth of the soil vapor sample from the bottom

Lisy -
of the building tsv mm 123
Stratum A (Immediately below the building) hy om 91 Default
Stratum B hg m 32

Some parameters offer tips or additional information on their use, indicated by underlined, blue
text. Click the parameter text to view a pop-up box containing this information. Click anywhere
else to close the pop-up. The example below shows parameters associated with different soil
types that can be selected to represent the capillary fringe and are used to calculate capillary
fringe thickness.

Stratum D (Capillary fringe)

Fractional Organic Carbon Content focg g-C/g-soil
van Genutchen curve shape factor N
LMean Particle Diameter D cm

Estimated values for for mean particle diameter
can be obtained from Table 4 of USEPA User's

Guide for Evaluating Subsurface Vapor Intrusion Per g/em?
Into Buildings (2004).
View Table 4 S1cap  cm’/em’-soi

8.5.4 Vapor Intrusion: Enclosed Space

The Vapor Intrusion: Enclosed Space tab contains parameters that describe the structure into
which subsurface vapor move. These impact the rate at which vapors intrude and how the
structure influences the estimated concentrations found within the structure. The default values
for selected parameters on this page are affected by the answer to the interview question relating
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to the type of structure, either slab on grade or basement. Structures with crawl spaces with dirt
floors are not suitable to be evaluated by this software, and in these instances appropriate DEQ
staff should be consulted.

The parameters on this page are divided into two portions: the upper portion (shown in the figure
below) provides parameters for which values can be entered by the user and the bottom portion
shows the results of internal calculations of other parameter values utilizing the user-entered
values.

Direct Contact | Groundwater / Surface Water Protection | Vapor Intrusion: Seil and Source | Vapor Intrusion: Enclosed Space |
Parameter Symbol Unit Default Value Value Used Justification
Enclosed Space Parameters

Enclosed Space Foundation/Wall Thickness

Enclosed Space Foundation/Wall Thickness

Residential Lerack m 15 Default
Enclosed Space Foundation/Wall Thickness
Non-residential Lerack o 15 Default
Number of air exchanges per hour
Number of air exchanges per hour Residential ER 1fhr 1 Default
MNumber of air exchanges per hour Non-

ER
residential 1/hr 1 Default

Depth below grade to bottom of enclosed space floor
Depth below grade to bottom of enclosed

space floor Residential & 2l o e
S| e RS
Length of enclosed space

Length of enclosed space Residential Lg cm 1220 Default
Length of enclosed space Non-residential Lz cm 2,160 Default
Width of enclosed space

Width of enclosed space Residential Ws cm 1220 Default
Width of enclosed space Non-residential Wy cm 2160 Default
Height of enclosed space

Height of enclosed space Residential Hg cm 244 Default
Height of enclosed space Non-residential Hg cm 244 Default
Pressure differential between enclosed space P o %0 Default

and soil surface beneath
Area of the enclosed space below grade

Next Step: Decay Rates »
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8.6 Decay Rates

This page alows the user to specify first-order decay rates and unsaturated zone dilution
attenuation factors (DAF). By default, the first-order decay rate for all chemicalsis set to O day™,
and the default unsaturated zone DAF is set to 1 (no attenuation).

The user should enter alternate values only if they can be supported by site-specific data.
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8.7 Exposure Factors

Similar to the Fate & Transport Parameters page, this page shows exposure factors required for
the risk calculations and allows the user to override the default values when site-specific values
are available and appropriate.
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9 Risk Evaluation Results

9.1

Risk/Hazard Quotients

At the top isatab for each receptor. One tab is shown per receptor, provided at |east one
pathway is marked complete for that receptor on the Receptors & Routes page. Each tab shows
all chemicals of interest and a column per complete pathway for that receptor.

e Inputs (EPC and, in the case of soil vapor, predicted indoor air concentration) are
separated from outputs (risk and hazard index [HI]) with athin orange border.

e Thetotal risk and HI for each pathway is shown at the bottom of the column.

e Thetota risk and HI for each chemical is shown on theright. The highest total risk and HlI
are both highlighted red, aong with their corresponding chemicals.

e Theoveral tota risk and HI for the receptor is shown in the bottom right corner.

e [f acalculation could not be completed for a particular pathway/chemical combination, a
note reference is shown (italicized) in place of the result. Each note is explained bel ow
the table.

?kmegd-mzewmt‘n . [E=mEEN =)

Example Site
Department of 2 Risk Evaluation Example.risk
Environmental Quality & ©ocuid © e ) 5
Guidance he Rule User's Manual

<
iy Home RISK/HAZARD QUOTIENTS

B site information Al Oiect ConactSoil | Soivaper ) Touifisk
an rod ; = U

B Scoeening Level Evaluation

Anthracene
Detailed Risk Evaluation
Benzens

Naphthal
Fate & Transpart Parameters S
Toluene
Decay Rates
Hylenes
Exposure Factors
Totals by Pathway EJTEDS  LM4EDD A15E-08  31SE05 6.27E-05  1L.1SE-02
Risk Evaluation Results
NOTES:
Risk NTO: & beuicity paramater nequired in the calculation of the value is not available.
Target Levels
Groundwater / Surface Water
Print Manager

xisting Evaluations Residential | Non-Residential | Construction Worker | Summary

Chemicale of Interast

Comparison Chart

Site Concepiual Model Benz{alanthracene
Receptors & Routes g mpyEEde:

Ethylbenzena
Chemicals of Interest

Ethylene Dibromide
Exposure Point Concentrations MTBE

Mext Steps: Target Levels » Print Manager &
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Thereis an additional Summary tab that indicates the total risk and HI for all receptors. If the
overal total risk or HI exceeds the target specified on the Exposure Factors page, the last row
will show Y ES and the entire column will highlight red.

RISK/HAZARD QUOTIENTS
Non-Residential | Summary |

target Risk or Hazard Receptor

Ind ded fi . s 2 = =
,:‘::;T_:f“ e Residential Non-Residential Construction Worker

Routes of Exposure Risk HI Risk HI Risk HI

Direct Contact Soil
Ingestion of Seil, Qutdoor
Inhalation of Vapor Emissions NA NA 9.23-07 1.23E-02 NA NA
and Particulates, and Dermal
Contact with Soil

Subsurface Soil
Indoor Inhalation of Vapor NA NA NA NA NA NA
Emissions

Groundwater
Indoor Inhalation of Vapar NA NA NA NA NA NA
Emissions

Soil-Vapor
Indoor Inhalation of Vapor NA NA 2.58E-08 S11E-04 NA NA
Emissions

Site Risk NA 9.49E-07 NA

Site Hazard Index

g
:
H

Target Risk/HI Exceeded? NO NO NO NO NO NO
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9.2 Target Levels

This page shows the calculated remedial action target levels (RATL) for each compl ete pathway
selected on the Receptors & Routes page. One tab is shown per receptor, provided at least one
pathway is marked complete for that receptor on the Receptors & Routes page. Each tab shows
all chemicals of interest and a column per complete pathway for that receptor.

For each pathway, the EPC is compared with the calculated RATL. If the EPC exceeds the
RATL, itishighlighted red.

If the overall tota risk and the overal total HI for areceptor both meet their targets, then RATLS
are not required, athough the tab for that receptor is still shown for reference. A blue text box
showing “RATLs Not Required” will appear at the top of the tab.

¥ IDEQ - Risk Evalustion =% BN "=

File Edit View Help Developer

- Example Site
Department of
_ . Risk Evaluation Example.risl
Environmental Quality Hesbmhian bampie @ Guid e 9
Guidance The Rule User's Manual

¢
= Home: TARGET LEVELS (RATL)

_ Existing Evaluations Residential | Non-Residential | Construction Worker
B Site Information

ning Level Evaluation

Chemicals of Interest
S I T 1.2-Dichloroethane 100€-00 245600 LOOE~00 109E-03
Anthracene 1006400 131E+03 LODE-00 NTOX
Detalled Risk Evaluation
Benzene 1008-00 402600 L0000 3A1E-03
Site Conceptual Model Benz(alanthracene LO0E-D0 110600 L00E+00 245E+02
Receptors & R Benzo(a)pyrene LOGE-00 130602 LODE-00 245E+0L
Ethylbenzene 1008-00 17601 L0000 116804
Chemicals of Interest >
Ethylene Dibromide LO0E+00 134601 LO0E+00 543Es01
Exposure Point Concentrations. MTBE LO0E-00 LTBE+R LDDE-00 L10E+05
Fate & Tra P Naphthalene 100e-00 EET L0000 BA3E~02
Toluene LOGE-00 4E0E-02 LINE<00 575E+06
Decay Rates
Hylenes 1006400 25460 LOUE<00 114E-05
Exposure Factors NOTES:

NTCX: A toxicity parameter required in the calculation of the value is not svailable.

Risk Evaluation Results

Groundwater / Surface Water

Print Manager

Mext Steps: Groundwater / Surface Water Protection b Print Manager
L J
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9.3 Groundwater/Surface Water Protection

This page shows inputs and results or calculated values relating to groundwater and surface
water protection. At the top is atab specifically for Groundwater Protection and atab specifically
for Surface Water Protection.

For each page, the arrangement of inputs and resultsis similar. The chemicals of interest are
shown in the far left column. The inputs include the concentrations to be achieved at the point of
exposure, groundwater decay rates (when available) and site-specific unsaturated zone
attenuation, and the source area groundwater concentrations. Primary results are the Allowable
Groundwater Concentrations and Soil Concentration Directly Beneath the Source that is
Protective of GW or SW. These calculated target concentrations can be compared to the existing
groundwater and soil concentrations in the source area (shown in columns on these sheets).

The two rightmost columns provide the results of predictions of downgradient groundwater
concentrations at designated points of compliance or exposure based on input source area
concentrations.

¥ IDEQ - Risk Evalustion =3 BN ==
File Edit Yiew Help Developer

ot Example Site
Department o alsation Exampkeris
Environmental Quality Risk Evaluation Example.risk @ i @ - e
Guidance e Rule User's Manua

<
- GROUNDWATER / SURFACE WATER PROTECTION

Bl Existing Evaluations Groundwater Protection | Surface Water Protection
B site Information Inputs Results
Alcwabie
B screening Level Evaluation Grounchwater | Frstonder | Unsaturatea | Source e § g 200 Groundwater Lo
=3 ‘Standard Decayfate | Zonepar || Groundwate DAF [u——— Sounce Sod | JH
E Conceriration tror | Concentration |
= cots ot PROC POE POC POE POC Sowtce
H Lol i b g BT R T e it e
g 1.2-Dichloroethans 500603 D00E~20 So0EaL LOE-00 AFHESQY  LOOE+00 LOOE-00° SEGE-00 EBEE.00 SOOI 003 LO0E-00 I
Detailed Risk Evaluation Anthracene 140851 H00E-00 100820 L00k-00 L7ME-S1 100800 LODE-00 17BE-G1 11060 1aEm 100800
Site Conceptual Model Benzene 500803 0008-00 100600 100E-00 L7800 10000 L00E-00 L7801 SO0E03 SO0EA3 LOOE-DO
Benz{alanthracene 185E-05 5.006-02 1.00€-00 3.10E-01 178E-O1 100E+00 100E«00 17BE«01 LT7BE«01 28§5E-05 255E-05 LDOE=00
Receptors & Routes
Benzo(a)pyrene 2008.04 0002-00 100800 &00E00 L78:01 100800 100E-00 L7ME-01 LTAE-01 Z00E04 200804 7001
Chemicals of Interest Ethylbenzene 700801 000500 1006-00 L0000 178400 100E-00 LODED0 L7BE-OL T00E01 700601
Exposure Paint Concentrations Ethytene Dibromide 50065 820F+00 500691 L0300 LG AED L0000 160E
MTBE SO0 ap0-20 Lo08-20 10ak-00 178800 1008+00 LOGE00 178E.0L
Fate & Transport Parameters.
MNaphthalane 730601 00%E=00 L0800 150801 L7BEs0L L0000 LODESNO. L76E FIEM THEA  2WEeCE
oluene 100800 2008400 1.008-00 1.008.03 L7801 10000 LOOE-00 178Ee01 100800 1006400  3.00te00
Decay Rates Tob nce
Expaosure Factors Hylenes LDGE+01 0.008+00 100E-00 LO0E+00 L7BE+0L  100E+00 LOOE+00 L178E+01 L78E+01 100E+001 100€+01 LO0E+00

Risk Evaluation Results
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9.4 Print Manager
This page allows the user to generate a printable report of individual screensin the REA.

e Check the box next to each section to be included in the report.

e Selecting All/None will aternate between selecting and clearing all available report
sections.

e Click the Generate Preview button to create and review the report. Note: the entire
report may take several seconds to complete.

e The preview will display to the right. The zoom and page layout buttons at the top of the
previewer may help when reviewing the document. These do not affect the appearance of
the printed report.

e Click the Print icon at the top left of the previewer to print the report.

e If asitefigure has been attached as a PDF, a placeholder will appear on the Site
Information page with the text “ See Attached Site Figure,” and a notice will appear
below the Generate Preview button. Click Download Site Figur e to save and open the
attached site figure separately.

| File Edit View Help
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Risk Evaluation Results
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